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CERTIFICATE OF ANALYSIS

Justin Ivas

GZA GeoEnvironmental, Inc.

249 Vanderbilt Avenue

Norwood, MA 02062

RE:  284 Winter St, Haverhill MA (01.0172397.10)

ESS Laboratory Work Order Number:   24C1015

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been 

paginated. This report should not be copied except in full without the approval of the laboratory. 

Samples will be disposed of thirty days after the final report has been delivered. If you have any 

questions or concerns, please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24C1015

CERTIFICATE OF ANALYSIS

SAMPLE RECEIPT

The following samples were received on March 29, 2024 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Lab Number MatrixSample Name Analysis

B208-D_S7_21-23 MA-VPH-2.1Soil24C1015-01 

B208-D_S16_39-41 MA-VPH-2.1Soil24C1015-02 

B208-D_S18_43-45 MA-VPH-2.1Soil24C1015-03 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24C1015

CERTIFICATE OF ANALYSIS

PROJECT NARRATIVE

MADEP-VPH Volatile Petroleum Hydrocarbon
24C1015-02 Elevated Method Reporting Limits due to sample matrix (EL). 

C9-C12 Aliphatics2,3 

Surrogate recovery(ies) above upper control limit (S+).24C1015-03

2,5-Dibromotoluene - PID (139% @ 70-130%)

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦ Quality ♦ Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24C1015

CERTIFICATE OF ANALYSIS

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These methods are 

reported per client request and are not NELAP accredited.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24C1015

CERTIFICATE OF ANALYSIS

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 24C1015-01 through 24C1015-03

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status
A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly  Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s)  Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s)  Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality  Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer  Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method?  Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated  Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)?  Yes (   )  No (   )*

Data User Note: Data that achieve ''Presumptive Certainty'' status may not necessarily meet the data usability and

representativeness requirements described in 310 CMR 40. 1056 (2)(k) and WSC-07-350.

H Were all QC performance standards specified in the CAM protocol(s) achieved?  Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)?  Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: April 05, 2024

Printed Name: Laurel Stoddard Position: Laboratory Director

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦ Quality ♦ Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24C1015

CERTIFICATE OF ANALYSIS

Client Sample ID:  B208-D_S7_21-23

Date Sampled:  03/27/24 10:10

ESS Laboratory Sample ID:  24C1015-01

Sample Matrix:  Soil

Analyst:  MEKInitial Volume:  33.4g
Final Volume:  15ml

Percent Solids:   75

Extraction Method:  5035

Units: mg/kg dry

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD40125D4D003004/01/24  15:45 1 1130 (9.40) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/02/24   8:45 50 629 (18.8) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/02/24   8:45 50 217 (37.6) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD40125D4D003004/02/24   8:45 50 350 (4.70) Benzene

MA-VPH-2.1 DD40125D4D003004/02/24   8:45 50 167 (4.70) Ethylbenzene

MA-VPH-2.1 DD40125D4D003004/01/24  15:45 1 ND (0.05) Methyl tert-Butyl Ether

MA-VPH-2.1 DD40125D4D003004/02/24   8:45 50 1070 (4.70) Naphthalene

MA-VPH-2.1 DD40125D4D003004/02/24   8:45 50 100 (4.70) Toluene

MA-VPH-2.1 DD40125D4D003004/02/24   8:45 50 99.8 (4.70) Xylene O

MA-VPH-2.1 DD40125D4D003004/02/24   8:45 50 182 (9.40) Xylene P,M

MA-VPH-2.1 DD4012504/01/24   8:00 120 (N/A) 1:1 Methanol/Soil Ratio %D

MA-VPH-2.1 DD40125MeOH - coveredPreservative:

%Recovery Qualifier Limits

70-130121 %Surrogate: 2,5-Dibromotoluene - FID

70-130108 %Surrogate: 2,5-Dibromotoluene - PID

70-130112 %Surrogate: Trifluorotoluene - FID

70-130122 %Surrogate: Trifluorotoluene - PID

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦ Quality ♦ Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24C1015

CERTIFICATE OF ANALYSIS

Client Sample ID:  B208-D_S16_39-41

Date Sampled:  03/27/24 13:45

ESS Laboratory Sample ID:  24C1015-02

Sample Matrix:  Soil

Analyst:  MEKInitial Volume:  25.7g
Final Volume:  15ml

Percent Solids:   89

Extraction Method:  5035

Units: mg/kg dry

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD40125D4D003004/01/24  16:17 1 611 (7.79) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/01/24  16:17 1 27.8 (8.14) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/02/24   8:13 50EL ND (31.2) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD40125D4D003004/01/24  16:17 1 1.30 (0.16) Benzene

MA-VPH-2.1 DD40125D4D003004/02/24   8:13 50 48.4 (3.90) Ethylbenzene

MA-VPH-2.1 DD40125D4D003004/01/24  16:17 1 ND (0.04) Methyl tert-Butyl Ether

MA-VPH-2.1 DD40125D4D003004/02/24   8:13 50 738 (3.90) Naphthalene

MA-VPH-2.1 DD40125D4D003004/01/24  16:17 1 15.7 (0.16) Toluene

MA-VPH-2.1 DD40125D4D003004/02/24   8:13 50 33.4 (3.90) Xylene O

MA-VPH-2.1 DD40125D4D003004/02/24   8:13 50 70.4 (7.79) Xylene P,M

MA-VPH-2.1 DD4012504/01/24   8:00 71 (N/A) 1:1 Methanol/Soil Ratio %D

MA-VPH-2.1 DD40125MeOH - coveredPreservative:

%Recovery Qualifier Limits

70-13097 %Surrogate: 2,5-Dibromotoluene - FID

70-13093 %Surrogate: 2,5-Dibromotoluene - PID

70-13087 %Surrogate: Trifluorotoluene - FID

70-13097 %Surrogate: Trifluorotoluene - PID

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦ Quality ♦ Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24C1015

CERTIFICATE OF ANALYSIS

Client Sample ID:  B208-D_S18_43-45

Date Sampled:  03/27/24 14:40

ESS Laboratory Sample ID:  24C1015-03

Sample Matrix:  Soil

Analyst:  MEKInitial Volume:  26.7g
Final Volume:  15ml

Percent Solids:   90

Extraction Method:  5035

Units: mg/kg dry

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD40125D4D003004/01/24  15:14 1 ND (7.35) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/01/24  15:14 1 ND (7.68) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/01/24  15:14 1 ND (15.3) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD40125D4D003004/01/24  15:14 1 ND (0.15) Benzene

MA-VPH-2.1 DD40125D4D003004/01/24  15:14 1 ND (0.15) Ethylbenzene

MA-VPH-2.1 DD40125D4D003004/01/24  15:14 1 ND (0.04) Methyl tert-Butyl Ether

MA-VPH-2.1 DD40125D4D003004/01/24  15:14 1 1.54 (0.15) Naphthalene

MA-VPH-2.1 DD40125D4D003004/01/24  15:14 1 ND (0.15) Toluene

MA-VPH-2.1 DD40125D4D003004/01/24  15:14 1 ND (0.15) Xylene O

MA-VPH-2.1 DD40125D4D003004/01/24  15:14 1 ND (0.29) Xylene P,M

MA-VPH-2.1 DD4012504/01/24   8:00 78 (N/A) 1:1 Methanol/Soil Ratio %D

MA-VPH-2.1 DD40125MeOH - coveredPreservative:

%Recovery Qualifier Limits

70-130127 %Surrogate: 2,5-Dibromotoluene - FID

70-130139 %Surrogate: 2,5-Dibromotoluene - PID S+

70-130100 %Surrogate: Trifluorotoluene - FID

70-130107 %Surrogate: Trifluorotoluene - PID

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24C1015

CERTIFICATE OF ANALYSIS

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-VPH Volatile Petroleum Hydrocarbon

Batch DD40125 - 5035

Blank

0.20 mg/kg wetBenzene ND

10.0 mg/kg wetC5-C8 Unadjusted Aliphatics ND

10.0 mg/kg wetC9-C10 Aromatics ND

10.0 mg/kg wetC9-C12 Unadjusted Aliphatics ND

0.20 mg/kg wetEthylbenzene ND

0.05 mg/kg wetMethyl tert-Butyl Ether ND

0.20 mg/kg wetNaphthalene ND

0.20 mg/kg wetToluene ND

0.20 mg/kg wetXylene O ND

0.40 mg/kg wetXylene P,M ND

5.000 70-130884.41 mg/kg wetSurrogate: 2,5-Dibromotoluene - FID

5.000 70-130934.67 mg/kg wetSurrogate: 2,5-Dibromotoluene - PID

5.333 70-130884.69 mg/kg wetSurrogate: Trifluorotoluene - FID

5.333 70-130955.06 mg/kg wetSurrogate: Trifluorotoluene - PID

LCS

0.20 5.000 70-130101mg/kg wetBenzene 5.07

10.0 40.00 70-130113mg/kg wetC5-C8 Unadjusted Aliphatics 45.0

10.0 10.00 70-13093mg/kg wetC9-C10 Aromatics 9.28

10.0 30.00 70-13074mg/kg wetC9-C12 Unadjusted Aliphatics 22.2

0.20 5.000 70-130101mg/kg wetEthylbenzene 5.03

0.05 15.00 70-13099mg/kg wetMethyl tert-Butyl Ether 14.8

0.20 10.00 70-13075mg/kg wetNaphthalene 7.51

0.20 15.00 70-13098mg/kg wetToluene 14.7

0.20 10.00 70-13097mg/kg wetXylene O 9.67

0.40 20.00 70-13098mg/kg wetXylene P,M 19.6

5.000 70-1301075.35 mg/kg wetSurrogate: 2,5-Dibromotoluene - FID

5.000 70-1301165.81 mg/kg wetSurrogate: 2,5-Dibromotoluene - PID

5.333 70-130864.59 mg/kg wetSurrogate: Trifluorotoluene - FID

5.333 70-130975.16 mg/kg wetSurrogate: Trifluorotoluene - PID

LCS Dup

0.20 5.000 2570-130104 3mg/kg wetBenzene 5.20

10.0 40.00 2570-130118 4mg/kg wetC5-C8 Unadjusted Aliphatics 47.1

10.0 10.00 2570-13090 3mg/kg wetC9-C10 Aromatics 9.00

10.0 30.00 2570-13077 4mg/kg wetC9-C12 Unadjusted Aliphatics 23.0

0.20 5.000 2570-13092 9mg/kg wetEthylbenzene 4.61

0.05 15.00 2570-13099 0.3mg/kg wetMethyl tert-Butyl Ether 14.8

0.20 10.00 2570-13073 3mg/kg wetNaphthalene 7.29

0.20 15.00 2570-130100 2mg/kg wetToluene 15.0

0.20 10.00 2570-13096 0.7mg/kg wetXylene O 9.61

0.40 20.00 2570-13098 0.3mg/kg wetXylene P,M 19.6

5.000 70-1301045.22 mg/kg wetSurrogate: 2,5-Dibromotoluene - FID

5.000 70-1301155.76 mg/kg wetSurrogate: 2,5-Dibromotoluene - PID

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24C1015

CERTIFICATE OF ANALYSIS

Notes and Definitions 

Z-04 MeOH - covered

U Analyte included in the analysis, but not detected

S+ Surrogate recovery(ies) above upper control limit (S+).

EL Elevated Method Reporting Limits due to sample matrix (EL).

D Diluted.

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probable Number

Too numerous to Count

Colony Forming Units

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24C1015

CERTIFICATE OF ANALYSIS

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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CERTIFICATE OF ANALYSIS

Justin Ivas

GZA GeoEnvironmental, Inc.

249 Vanderbilt Avenue

Norwood, MA 02062

RE:  NGrid Haverhill (01.0172397.10)

ESS Laboratory Work Order Number:   24D0344

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been 

paginated. This report should not be copied except in full without the approval of the laboratory. 

Samples will be disposed of thirty days after the final report has been delivered. If you have any 

questions or concerns, please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  NGrid Haverhill ESS Laboratory Work Order:  24D0344

CERTIFICATE OF ANALYSIS

SAMPLE RECEIPT

The following samples were received on April 10, 2024 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Lab Number MatrixSample Name Analysis

AS-1-31-33 bgs MA-VPH-2.1Soil24D0344-01 

B302-27-29 bgs MA-VPH-2.1Soil24D0344-02 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  NGrid Haverhill ESS Laboratory Work Order:  24D0344

CERTIFICATE OF ANALYSIS

PROJECT NARRATIVE

MADEP-VPH Volatile Petroleum Hydrocarbon
Surrogate recovery(ies) above upper control limit (S+).D4D0317-CCV1

2,5-Dibromotoluene - PID (121% @ 80-120%)

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  NGrid Haverhill ESS Laboratory Work Order:  24D0344

CERTIFICATE OF ANALYSIS

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These methods are 

reported per client request and are not NELAP accredited.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  NGrid Haverhill ESS Laboratory Work Order:  24D0344

CERTIFICATE OF ANALYSIS

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 24D0344-01 through 24D0344-02

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status
A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly  Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s)  Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s)  Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality  Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer  Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method?  Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated  Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)?  Yes (   )  No (   )*

Data User Note: Data that achieve ''Presumptive Certainty'' status may not necessarily meet the data usability and

representativeness requirements described in 310 CMR 40. 1056 (2)(k) and WSC-07-350.

H Were all QC performance standards specified in the CAM protocol(s) achieved?  Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)?  Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: April 16, 2024

Printed Name: Laurel Stoddard Position: Laboratory Director
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  NGrid Haverhill ESS Laboratory Work Order:  24D0344

CERTIFICATE OF ANALYSIS

Client Sample ID:  AS-1-31-33 bgs

Date Sampled:  04/09/24 12:40

ESS Laboratory Sample ID:  24D0344-01

Sample Matrix:  Soil

Analyst:  MEKInitial Volume:  24g
Final Volume:  15ml

Percent Solids:   85

Extraction Method:  5035

Units: mg/kg dry

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD41127D4D026304/11/24  17:13 1 2930 (9.01) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/15/24  16:41 100 1050 (27.1) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/15/24  16:41 100 1820 (54.0) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD41127D4D026304/15/24  16:41 100 75.3 (9.01) Benzene

MA-VPH-2.1 DD41127D4D026304/15/24  16:41 100 430 (9.01) Ethylbenzene

MA-VPH-2.1 DD41127D4D026304/11/24  17:13 1 ND (0.05) Methyl tert-Butyl Ether

MA-VPH-2.1 DD41127D4D026304/16/24   8:02 500 2510 (45.0) Naphthalene

MA-VPH-2.1 DD41127D4D026304/15/24  16:41 100 397 (9.01) Toluene

MA-VPH-2.1 DD41127D4D026304/15/24  16:41 100 232 (9.01) Xylene O

MA-VPH-2.1 DD41127D4D026304/15/24  16:41 100 455 (18.0) Xylene P,M

MA-VPH-2.1 DD4112704/11/24   8:00 60 (N/A) 1:1 Methanol/Soil Ratio %D

MA-VPH-2.1 DD41127MeOH - coveredPreservative:

%Recovery Qualifier Limits

70-13084 %Surrogate: 2,5-Dibromotoluene - FID

70-13081 %Surrogate: 2,5-Dibromotoluene - PID

70-13096 %Surrogate: Trifluorotoluene - FID

70-130104 %Surrogate: Trifluorotoluene - PID
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  NGrid Haverhill ESS Laboratory Work Order:  24D0344

CERTIFICATE OF ANALYSIS

Client Sample ID:  B302-27-29 bgs

Date Sampled:  04/09/24 12:40

ESS Laboratory Sample ID:  24D0344-02

Sample Matrix:  Soil

Analyst:  MEKInitial Volume:  26.2g
Final Volume:  15ml

Percent Solids:   87

Extraction Method:  5035

Units: mg/kg dry

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD41127D4D026304/11/24  16:41 1 1310 (8.17) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/11/24  16:41 1 136 (8.54) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/15/24  16:10 100 373 (49.0) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD41127D4D026304/11/24  16:41 1 2.31 (0.16) Benzene

MA-VPH-2.1 DD41127D4D026304/15/24  16:10 100 127 (8.17) Ethylbenzene

MA-VPH-2.1 DD41127D4D026304/11/24  16:41 1 ND (0.04) Methyl tert-Butyl Ether

MA-VPH-2.1 DD41127D4D026304/15/24  16:10 100 1010 (8.17) Naphthalene

MA-VPH-2.1 DD41127D4D026304/11/24  16:41 1 6.00 (0.16) Toluene

MA-VPH-2.1 DD41127D4D026304/15/24  16:10 100 77.4 (8.17) Xylene O

MA-VPH-2.1 DD41127D4D026304/15/24  16:10 100 73.3 (16.3) Xylene P,M

MA-VPH-2.1 DD4112704/11/24   8:00 75 (N/A) 1:1 Methanol/Soil Ratio %D

MA-VPH-2.1 DD41127MeOH - coveredPreservative:

%Recovery Qualifier Limits

70-130107 %Surrogate: 2,5-Dibromotoluene - FID

70-13086 %Surrogate: 2,5-Dibromotoluene - PID

70-130110 %Surrogate: Trifluorotoluene - FID

70-130124 %Surrogate: Trifluorotoluene - PID
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  NGrid Haverhill ESS Laboratory Work Order:  24D0344

CERTIFICATE OF ANALYSIS

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-VPH Volatile Petroleum Hydrocarbon

Batch DD41127 - 5035

Blank

0.20 mg/kg wetBenzene ND

10.0 mg/kg wetC5-C8 Unadjusted Aliphatics ND

10.0 mg/kg wetC9-C10 Aromatics ND

10.0 mg/kg wetC9-C12 Unadjusted Aliphatics ND

0.20 mg/kg wetEthylbenzene ND

0.05 mg/kg wetMethyl tert-Butyl Ether ND

0.20 mg/kg wetNaphthalene ND

0.20 mg/kg wetToluene ND

0.20 mg/kg wetXylene O ND

0.40 mg/kg wetXylene P,M ND

5.000 70-130884.41 mg/kg wetSurrogate: 2,5-Dibromotoluene - FID

5.000 70-130984.89 mg/kg wetSurrogate: 2,5-Dibromotoluene - PID

5.333 70-130924.88 mg/kg wetSurrogate: Trifluorotoluene - FID

5.333 70-1301005.32 mg/kg wetSurrogate: Trifluorotoluene - PID

LCS

0.20 5.000 70-130104mg/kg wetBenzene 5.22

10.0 40.00 70-130105mg/kg wetC5-C8 Unadjusted Aliphatics 42.2

10.0 10.00 70-13095mg/kg wetC9-C10 Aromatics 9.47

10.0 30.00 70-13079mg/kg wetC9-C12 Unadjusted Aliphatics 23.8

0.20 5.000 70-130103mg/kg wetEthylbenzene 5.14

0.05 15.00 70-130101mg/kg wetMethyl tert-Butyl Ether 15.2

0.20 10.00 70-13082mg/kg wetNaphthalene 8.21

0.20 15.00 70-130100mg/kg wetToluene 15.0

0.20 10.00 70-13099mg/kg wetXylene O 9.90

0.40 20.00 70-130100mg/kg wetXylene P,M 20.0

5.000 70-1301035.15 mg/kg wetSurrogate: 2,5-Dibromotoluene - FID

5.000 70-1301125.62 mg/kg wetSurrogate: 2,5-Dibromotoluene - PID

5.333 70-130894.73 mg/kg wetSurrogate: Trifluorotoluene - FID

5.333 70-130995.30 mg/kg wetSurrogate: Trifluorotoluene - PID

LCS Dup

0.20 5.000 2570-130103 2mg/kg wetBenzene 5.13

10.0 40.00 2570-130106 0.2mg/kg wetC5-C8 Unadjusted Aliphatics 42.2

10.0 10.00 2570-13094 0.9mg/kg wetC9-C10 Aromatics 9.39

10.0 30.00 2570-13079 0.2mg/kg wetC9-C12 Unadjusted Aliphatics 23.7

0.20 5.000 2570-130101 1mg/kg wetEthylbenzene 5.07

0.05 15.00 2570-130100 0.9mg/kg wetMethyl tert-Butyl Ether 15.1

0.20 10.00 2570-13084 2mg/kg wetNaphthalene 8.36

0.20 15.00 2570-13099 1mg/kg wetToluene 14.8

0.20 10.00 2570-13098 1mg/kg wetXylene O 9.79

0.40 20.00 2570-13099 1mg/kg wetXylene P,M 19.7

5.000 70-1301095.43 mg/kg wetSurrogate: 2,5-Dibromotoluene - FID

5.000 70-1301175.85 mg/kg wetSurrogate: 2,5-Dibromotoluene - PID

5.333 70-130914.88 mg/kg wetSurrogate: Trifluorotoluene - FID
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  NGrid Haverhill ESS Laboratory Work Order:  24D0344

CERTIFICATE OF ANALYSIS

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-VPH Volatile Petroleum Hydrocarbon

Batch DD41127 - 5035

5.333 70-1301005.36 mg/kg wetSurrogate: Trifluorotoluene - PID
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  NGrid Haverhill ESS Laboratory Work Order:  24D0344

CERTIFICATE OF ANALYSIS

Notes and Definitions 

Z-04 MeOH - covered

U Analyte included in the analysis, but not detected

S+ Surrogate recovery(ies) above upper control limit (S+).

D Diluted.

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probable Number

Too numerous to Count

Colony Forming Units
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  NGrid Haverhill ESS Laboratory Work Order:  24D0344

CERTIFICATE OF ANALYSIS

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Mike Gray

GZA GeoEnvironmental, Inc.

249 Vanderbilt Avenue

Norwood, MA 02062

RE:  Haverhill Former MGP (01.0172397.10)

ESS Laboratory Work Order Number:   22J0662

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

Subcontracted Analyses

API Density at 60F, Density, Subcontract Laboratory Shipping 

Fee, Viscosity, Viscosity (Subcontracted)

Triton Analytics Corp - Houston, TX
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  22J0662

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on October 19, 2022 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Lab Number MatrixSample Name Analysis
B206-MW SUBOil22J0662-01 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  22J0662

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  22J0662

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 4 of 10



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  22J0662

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Subcontracted Analysis

Client Sample ID:  B206-MW
Date Sampled:  10/12/22 13:00

ESS Laboratory Sample ID:  22J0662-01
Sample Matrix:  Oil

Analyte UnitsResults MRL Method DF Analyst Analyzed I/V F/V
Density See Attached

Viscosity See Attached
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  22J0662

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

Z-08 See Attached

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probable Number

Too numerous to Count

Colony Forming Units

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  22J0662

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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22J0662-01
B206-MW

Density @ 60 F, (g/cm3) 1.0922
API Gravity @ 60 F -2.07
Specific Gravity @ 60 F 1.0933

Dynamic Visc @ 70F,  (mPa-s) 154
Kinematic Visc @ 70F,  (mm2/s) 142
Density @ 70F,  (g/cm3) 1.0883

Dynamic Visc @ 100F,  (mPa-s) 52.1
Kinematic Visc @ 100F,  (mm2/s) 48.4
Density @ 100F,  (g/cm3) 1.0765

Dynamic Visc @ 130F,  (mPa-s) 23.0
Kinematic Visc @ 130F,  (mm2/s) 21.6
Density @ 130F,  (g/cm3) 1.0648

Notes:
1. Sample contained water.  Sample centrifuged and water layer removed.
2. Samples were acquired from center of oil layer.
3. Sample was volatile at 130 F. 

Date: 10/31/2022

Certificate of Analysis

Requested By:  H. Masse / ESS Labs

ASTM D4052

22J0662

Sample Name:

Triton Analytics Corp.
16840 Barker Springs, #302

Houston, TX  77084
(281) 578-2289

TAC Reference: 11917

ASTM D7042

ASTM D7042

ASTM D7042
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Tn = Kw * (μw / μn) * (ρn / ρw ) * b * f

Paramter Description Available Value Units Temp. Calculation Units Conversion Calculation Value Source
Kw Hydraulic Conductivity (field test) 2.12E-04 cm/sec NA ft/day 1 cm/sec = 2834.65 ft/day 0.60 Maximum K measured in silty sand at site
μw dynamic viscosity of water (literature) 0.9737 mPa*s 70°F mPa*s NA 0.9737 https://www.engineeringtoolbox.com/water-dynamic-kinematic-viscosity-d_596.html
μn dynamic viscosity of NAPL (lab test) 154.00 mPa*s 70°F mPa*s NA 154.00 Lab Report
ρn density of NAPL (lab test) 1.0883 g/cc 70°F g/cc NA 1.0883 Lab Report
pw density of water (literature) 0.99796 g/cc 70°F g/cc NA 0.998 http://www.engineeringtoolbox.com/water-density-specific-weight-d_595.html
bn NAPL thickness (field) 2.21 ft NA ft NA 2.21 Site data - Maximum DNAPL thickness measured.
f residual NAPL f factor 1 NA NA NA NA 1 Conservative Assumption

Tn (ft2/day) 9.14E-03

Notes
1. As a conservative approach, F (the fractional competition for soil pores between water, air, and NAPL) is assumed to equal 1.  Tn calculated values should be considered estimates of the upper bound of the NAPL transmissivity. http://www.api.org/~/media/Files/EHS/Clean_Water/Ground_Water_Quality/LNAPL/4760-v1.pdf
2. Conservatively assumes that the formation is fully saturated by NAPL.

B206-MW NAPL Transmissivity Calculation

https://www.engineeringtoolbox.com/water-dynamic-kinematic-viscosity-d_596.html
http://www.engineeringtoolbox.com/water-density-specific-weight-d_595.html


ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Mike Gray

GZA GeoEnvironmental, Inc.

249 Vanderbilt Avenue

Norwood, MA 02062

RE:  Haverhill Former MGP (01.0172397.10)

ESS Laboratory Work Order Number:   23A0600

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

Subcontracted Analyses

Density, ViscosityTriton Analytics Corp - Houston, TX

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23A0600

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on January 19, 2023 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Lab Number MatrixSample Name Analysis
B208-MW SUBOil23A0600-01 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23A0600

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23A0600

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23A0600

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B208-MW

Date Sampled:  01/18/23 11:30

ESS Laboratory Sample ID:  23A0600-01

Sample Matrix:  Oil

Subcontracted Analysis

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
Density  See Attached (N/A) 

Viscosity  See Attached (N/A) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23A0600

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

Z-08 See Attached

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probable Number

Too numerous to Count

Colony Forming Units
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23A0600

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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Sample Name 23A0600-1

Dynamic Visc @ 70 F,  (mPa‐s) 214

Kinematic Visc @ 70 F,  (mm2/s) 200 ±0.4%
Density @ 70 F,  (g/cm3) 1.0707

Dynamic Visc @ 100 F,  (mPa‐s) 67.9

Kinematic Visc @ 100 F,  (mm2/s) 64.1 ±0.7%
Density @ 100 F,  (g/cm3) 1.0598

Dynamic Visc @ 130 F,  (mPa‐s) 25.3

Kinematic Visc @ 130 F,  (mm2/s) 24.1

Density @ 130 F,  (g/cm3) 1.0502

Density @ 60 F, (g/cm3) 1.0742

API Gravity @ 60 F 0.09

Specific Gravity @ 60 F 1.0753

Note: sample was volatile high temperature, and results were unstable as a result. 

Project Reference:  23A0600
Date: 01/23/2023

Certificate of Analysis

Triton Analytics Corp.

16840 Barker Springs, #302

Houston, TX  77084

(281) 578‐2289

TAC Reference: 12012
Requested By:  H. Masse | ESS Laboratory
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Tn = Kw * (μw / μn) * (ρn / ρw ) * b * f

Paramter Description Available Value Units Temp. Calculation Units Conversion Calculation Value Source
Kw Hydraulic Conductivity (field test) 2.12E-03 cm/sec NA ft/day 1 cm/sec = 2834.65 ft/day 0.60 Maximum K measured in silty sand at site
μw dynamic viscosity of water (literature) 0.9737 mPa*s 70°F mPa*s NA 0.9737 https://www.engineeringtoolbox.com/water-dynamic-kinematic-viscosity-d_596.html
μn dynamic viscosity of NAPL (lab test) 214.00 mPa*s 70°F mPa*s NA 214.00 Lab Report
ρn density of NAPL (lab test) 1.0707 g/cc 70°F g/cc NA 1.0707 Lab Report
pw density of water (literature) 0.99796 g/cc 70°F g/cc NA 0.998 http://www.engineeringtoolbox.com/water-density-specific-weight-d_595.html
bn NAPL thickness (field) 2.50 ft NA ft/day NA 2.5 Site data - Maximum DNAPL thickness measured.
f residual NAPL f factor 1 NA NA NA NA 1 Conservative Assumption

Tn (ft2/day) 7.32E-03

Notes
1. As a conservative approach, F (the fractional competition for soil pores between water, air, and NAPL) is assumed to equal 1.  Tn calculated values should be considered estimates of the upper bound of the NAPL transmissivity. http://www.api.org/~/media/Files/EHS/Clean_Water/Ground_Water_Quality/LNAPL/4760-v1.pdf
2. Conservatively assumes that the formation is fully saturated by NAPL.

B208-MW NAPL Transmissivity  Calculation

https://www.engineeringtoolbox.com/water-dynamic-kinematic-viscosity-d_596.html


 

 

APPENDIX I - GROUNDWATER AND NAPL ANALYTICAL DATA 
  



Groundwater Analytical Data
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Justin Ivas

GZA GeoEnvironmental, Inc.

249 Vanderbilt Avenue

Norwood, MA 02062

RE:  Haverhill Former MGP (01.0172397.10)

ESS Laboratory Work Order Number:   23C0579

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on March 20, 2023 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Question I: All samples for SVOC were analyzed for a subset of the required MCP list per the client's request.

Lab Number MatrixSample Name Analysis
B212-MW 8260B, 8270D SIM PAHGround Water23C0579-01 

B205-MW 8260B, 8270D SIM PAHGround Water23C0579-02 

B206-MW 8260B, 8270D SIM PAHGround Water23C0579-03 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

8260B Volatile Organic Compounds
Calibration required quadratic regression (Q).D3C0343-CCV1

Bromoform (98% @ 80-120%)

Continuing Calibration %Diff/Drift is above control limit (CD+).D3C0343-CCV1

Chloromethane (26% @ 20%)

Continuing Calibration %Diff/Drift is below control limit (CD-).D3C0343-CCV1

Tetrachloroethene (21% @ 20%)

Calibration required quadratic regression (Q).D3C0362-CCV1

Bromoform (100% @ 80-120%), Dibromochloromethane (102% @ 80-120%)

Continuing Calibration %Diff/Drift is below control limit (CD-).D3C0362-CCV1

Tetrachloroethene (27% @ 20%)

8270D(SIM) Polynuclear Aromatic Hydrocarbon
Internal Standard(s) outside of criteria due to matrix (UCM/coelution is present) (IM).23C0579-01

Naphthalene-d8 (35% @ 50-200%)

Internal Standard(s) outside of criteria due to matrix (UCM/coelution is present) (IM).23C0579-03

Acenaphthene-d10 (286% @ 50-200%), Naphthalene-d8 (36% @ 50-200%)

Surrogate recovery(ies) outside of criteria due to matrix (UCM/coelution/matrix is present) (SM).23C0579-03

2-Fluorobiphenyl (28% @ 30-130%)

Relative percent difference for duplicate is outside of criteria (D+).DC32139-BSD1

2-Methylnaphthalene (32% @ 20%), Acenaphthylene (29% @ 20%), Naphthalene (25% @ 20%)

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 23C0579-01 through 23C0579-03

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s) Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s) Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)? Yes (   )  No (   )*

Data User Note: Data that achieve ''Presumptive Certainty'' status may not necessarily meet the data usability and

representativeness requirements described in 310 CMR 40. 1056 (2)(k) and WSC-07-350.

H Were all QC performance standards specified in the CAM protocol(s) achieved? Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)? Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: March 24, 2023

Printed Name: Laurel Stoddard Position: Laboratory Director
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B212-MW

Date Sampled:  03/17/23 11:30

ESS Laboratory Sample ID:  23C0579-01

Sample Matrix:  Ground Water

Analyst:  MDInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

8260B Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8260B1,1,1,2-Tetrachloroethane DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260B1,1,1-Trichloroethane DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260B1,1,2,2-Tetrachloroethane DC32110D3C034303/21/23  21:45 1 ND (0.5) 

8260B1,1,2-Trichloroethane DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260B1,1-Dichloroethane DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260B1,1-Dichloroethene DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260B1,1-Dichloropropene DC32110D3C034303/21/23  21:45 1 ND (2.0) 

8260B1,2,3-Trichlorobenzene DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260B1,2,3-Trichloropropane DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260B1,2,4-Trichlorobenzene DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260B1,2,4-Trimethylbenzene DC32110D3C034303/22/23  12:43 100 244 (100) 

8260B1,2-Dibromo-3-Chloropropane DC32110D3C034303/21/23  21:45 1 ND (5.0) 

8260B1,2-Dibromoethane DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260B1,2-Dichlorobenzene DC32110D3C034303/21/23  21:45 1 10.7 (1.0) 

8260B1,2-Dichloroethane DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260B1,2-Dichloropropane DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260B1,3,5-Trimethylbenzene DC32110D3C034303/21/23  21:45 1 66.4 (1.0) 

8260B1,3-Dichlorobenzene DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260B1,3-Dichloropropane DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260B1,4-Dichlorobenzene DC32110D3C034303/21/23  21:45 1 2.2 (1.0) 

8260B1,4-Dioxane - Screen DC32110D3C034303/21/23  21:45 1 ND (500) 

8260B2,2-Dichloropropane DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260B2-Butanone DC32110D3C034303/21/23  21:45 1 ND (10.0) 

8260B2-Chlorotoluene DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260B2-Hexanone DC32110D3C034303/21/23  21:45 1 ND (10.0) 

8260B4-Chlorotoluene DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260B4-Isopropyltoluene DC32110D3C034303/21/23  21:45 1 10.0 (1.0) 

8260B4-Methyl-2-Pentanone DC32110D3C034303/21/23  21:45 1 ND (10.0) 

8260BAcetone DC32110D3C034303/21/23  21:45 1 ND (10.0) 

8260BBenzene DC32110D3C034303/21/23  21:45 1 33.3 (1.0) 

8260BBromobenzene DC32110D3C034303/21/23  21:45 1 ND (2.0) 

8260BBromochloromethane DC32110D3C034303/21/23  21:45 1 ND (1.0) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B212-MW

Date Sampled:  03/17/23 11:30

ESS Laboratory Sample ID:  23C0579-01

Sample Matrix:  Ground Water

Analyst:  MDInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

8260B Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8260BBromodichloromethane DC32110D3C034303/21/23  21:45 1 ND (0.6) 

8260BBromoform DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260BBromomethane DC32110D3C034303/21/23  21:45 1 ND (2.0) 

8260BCarbon Disulfide DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260BCarbon Tetrachloride DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260BChlorobenzene DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260BChloroethane DC32110D3C034303/21/23  21:45 1 ND (2.0) 

8260BChloroform DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260BChloromethane DC32110D3C034303/21/23  21:45 1 ND (2.0) 

8260Bcis-1,2-Dichloroethene DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260Bcis-1,3-Dichloropropene DC32110D3C034303/21/23  21:45 1 ND (0.4) 

8260BDibromochloromethane DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260BDibromomethane DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260BDichlorodifluoromethane DC32110D3C034303/21/23  21:45 1 ND (2.0) 

8260BDiethyl Ether DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260BDi-isopropyl ether DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260BEthyl tertiary-butyl ether DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260BEthylbenzene DC32110D3C034303/22/23  12:43 100 425 (100) 

8260BHexachlorobutadiene DC32110D3C034303/21/23  21:45 1 ND (0.6) 

8260BHexachloroethane DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260BIsopropylbenzene DC32110D3C034303/21/23  21:45 1 77.5 (1.0) 

8260BMethyl tert-Butyl Ether DC32110D3C034303/21/23  21:45 1 1.8 (1.0) 

8260BMethylene Chloride DC32110D3C034303/21/23  21:45 1 ND (2.0) 

8260BNaphthalene DC32110D3C034303/22/23  12:43 100 2680 (100) 

8260Bn-Butylbenzene DC32110D3C034303/21/23  21:45 1 9.1 (1.0) 

8260Bn-Propylbenzene DC32110D3C034303/21/23  21:45 1 45.8 (1.0) 

8260Bsec-Butylbenzene DC32110D3C034303/21/23  21:45 1 1.1 (1.0) 

8260BStyrene DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260Btert-Butylbenzene DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260BTertiary-amyl methyl ether DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260BTetrachloroethene DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260BTetrahydrofuran DC32110D3C034303/21/23  21:45 1 ND (5.0) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B212-MW

Date Sampled:  03/17/23 11:30

ESS Laboratory Sample ID:  23C0579-01

Sample Matrix:  Ground Water

Analyst:  MDInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

8260B Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8260BToluene DC32110D3C034303/21/23  21:45 1 16.1 (1.0) 

8260Btrans-1,2-Dichloroethene DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260Btrans-1,3-Dichloropropene DC32110D3C034303/21/23  21:45 1 ND (0.4) 

8260BTrichloroethene DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260BTrichlorofluoromethane DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260BVinyl Chloride DC32110D3C034303/21/23  21:45 1 ND (1.0) 

8260BXylene O DC32110D3C034303/22/23  12:43 100 228 (100) 

8260BXylene P,M DC32110D3C034303/21/23  21:45 1 160 (2.0) 

8260BXylenes (Total) [CALC]03/22/23  12:43 100 388 (100) 

%Recovery Qualifier Limits

70-130104 %Surrogate: 1,2-Dichloroethane-d4

70-130104 %Surrogate: 4-Bromofluorobenzene

70-13099 %Surrogate: Dibromofluoromethane

70-130100 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B212-MW

Date Sampled:  03/17/23 11:30

ESS Laboratory Sample ID:  23C0579-01

Sample Matrix:  Ground Water

Prepared:  3/21/23  15:30
Analyst:  TJInitial Volume:  1070ml

Final Volume:  0.25ml

Percent Solids:  N/A

Extraction Method:  3510C

Units: ug/L

8270D(SIM) Polynuclear Aromatic Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8270D SIM PAH2-Methylnaphthalene DC32139D3C035103/22/23  17:20 100 298 (18.7) 

8270D SIM PAHAcenaphthene DC32139D3C035103/22/23  16:18 10 68.0 (1.87) 

8270D SIM PAHAcenaphthylene DC32139D3C035103/21/23  19:36 1 3.75 (0.19) 

8270D SIM PAHAnthracene DC32139D3C035103/21/23  19:36 1 3.35 (0.19) 

8270D SIM PAHBenzo(a)anthracene DC32139D3C035103/21/23  19:36 1 ND (0.05) 

8270D SIM PAHBenzo(a)pyrene DC32139D3C035103/21/23  19:36 1 ND (0.05) 

8270D SIM PAHBenzo(b)fluoranthene DC32139D3C035103/21/23  19:36 1 ND (0.05) 

8270D SIM PAHBenzo(g,h,i)perylene DC32139D3C035103/21/23  19:36 1 ND (0.19) 

8270D SIM PAHBenzo(k)fluoranthene DC32139D3C035103/21/23  19:36 1 ND (0.05) 

8270D SIM PAHChrysene DC32139D3C035103/21/23  19:36 1 ND (0.05) 

8270D SIM PAHDibenzo(a,h)Anthracene DC32139D3C035103/21/23  19:36 1 ND (0.05) 

8270D SIM PAHFluoranthene DC32139D3C035103/21/23  19:36 1 0.75 (0.19) 

8270D SIM PAHFluorene DC32139D3C035103/22/23  16:18 10 32.7 (1.87) 

8270D SIM PAHIndeno(1,2,3-cd)Pyrene DC32139D3C035103/21/23  19:36 1 ND (0.05) 

8270D SIM PAHNaphthalene DC32139D3C035103/22/23  18:21 1000 1680 (187) 

8270D SIM PAHPhenanthrene DC32139D3C035103/22/23  16:18 10 32.7 (1.87) 

8270D SIM PAHPyrene DC32139D3C035103/21/23  19:36 1 1.06 (0.19) 

%Recovery Qualifier Limits

30-13045 %Surrogate: 1,2-Dichlorobenzene-d4

30-13030 %Surrogate: 2-Fluorobiphenyl

30-130108 %Surrogate: Nitrobenzene-d5

30-13064 %Surrogate: p-Terphenyl-d14
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B205-MW

Date Sampled:  03/17/23 12:45

ESS Laboratory Sample ID:  23C0579-02

Sample Matrix:  Ground Water

Analyst:  MDInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

8260B Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8260B1,1,1,2-Tetrachloroethane DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260B1,1,1-Trichloroethane DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260B1,1,2,2-Tetrachloroethane DC32110D3C034303/21/23  21:19 1 ND (0.5) 

8260B1,1,2-Trichloroethane DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260B1,1-Dichloroethane DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260B1,1-Dichloroethene DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260B1,1-Dichloropropene DC32110D3C034303/21/23  21:19 1 ND (2.0) 

8260B1,2,3-Trichlorobenzene DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260B1,2,3-Trichloropropane DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260B1,2,4-Trichlorobenzene DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260B1,2,4-Trimethylbenzene DC32110D3C034303/21/23  21:19 1 29.9 (1.0) 

8260B1,2-Dibromo-3-Chloropropane DC32110D3C034303/21/23  21:19 1 ND (5.0) 

8260B1,2-Dibromoethane DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260B1,2-Dichlorobenzene DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260B1,2-Dichloroethane DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260B1,2-Dichloropropane DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260B1,3,5-Trimethylbenzene DC32110D3C034303/21/23  21:19 1 3.0 (1.0) 

8260B1,3-Dichlorobenzene DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260B1,3-Dichloropropane DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260B1,4-Dichlorobenzene DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260B1,4-Dioxane - Screen DC32110D3C034303/21/23  21:19 1 ND (500) 

8260B2,2-Dichloropropane DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260B2-Butanone DC32110D3C034303/21/23  21:19 1 ND (10.0) 

8260B2-Chlorotoluene DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260B2-Hexanone DC32110D3C034303/21/23  21:19 1 ND (10.0) 

8260B4-Chlorotoluene DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260B4-Isopropyltoluene DC32110D3C034303/21/23  21:19 1 1.6 (1.0) 

8260B4-Methyl-2-Pentanone DC32110D3C034303/21/23  21:19 1 ND (10.0) 

8260BAcetone DC32110D3C034303/21/23  21:19 1 ND (10.0) 

8260BBenzene DC32110D3C034303/22/23  12:16 10 199 (10.0) 

8260BBromobenzene DC32110D3C034303/21/23  21:19 1 ND (2.0) 

8260BBromochloromethane DC32110D3C034303/21/23  21:19 1 ND (1.0) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 10 of 31



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B205-MW

Date Sampled:  03/17/23 12:45

ESS Laboratory Sample ID:  23C0579-02

Sample Matrix:  Ground Water

Analyst:  MDInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

8260B Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8260BBromodichloromethane DC32110D3C034303/21/23  21:19 1 ND (0.6) 

8260BBromoform DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260BBromomethane DC32110D3C034303/21/23  21:19 1 ND (2.0) 

8260BCarbon Disulfide DC32110D3C034303/21/23  21:19 1 3.4 (1.0) 

8260BCarbon Tetrachloride DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260BChlorobenzene DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260BChloroethane DC32110D3C034303/21/23  21:19 1 ND (2.0) 

8260BChloroform DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260BChloromethane DC32110D3C034303/21/23  21:19 1 ND (2.0) 

8260Bcis-1,2-Dichloroethene DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260Bcis-1,3-Dichloropropene DC32110D3C034303/21/23  21:19 1 ND (0.4) 

8260BDibromochloromethane DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260BDibromomethane DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260BDichlorodifluoromethane DC32110D3C034303/21/23  21:19 1 ND (2.0) 

8260BDiethyl Ether DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260BDi-isopropyl ether DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260BEthyl tertiary-butyl ether DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260BEthylbenzene DC32110D3C034303/21/23  21:19 1 90.2 (1.0) 

8260BHexachlorobutadiene DC32110D3C034303/21/23  21:19 1 ND (0.6) 

8260BHexachloroethane DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260BIsopropylbenzene DC32110D3C034303/21/23  21:19 1 3.4 (1.0) 

8260BMethyl tert-Butyl Ether DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260BMethylene Chloride DC32110D3C034303/21/23  21:19 1 ND (2.0) 

8260BNaphthalene DC32110D3C034303/22/23  12:16 10 372 (10.0) 

8260Bn-Butylbenzene DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260Bn-Propylbenzene DC32110D3C034303/21/23  21:19 1 1.7 (1.0) 

8260Bsec-Butylbenzene DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260BStyrene DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260Btert-Butylbenzene DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260BTertiary-amyl methyl ether DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260BTetrachloroethene DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260BTetrahydrofuran DC32110D3C034303/21/23  21:19 1 ND (5.0) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B205-MW

Date Sampled:  03/17/23 12:45

ESS Laboratory Sample ID:  23C0579-02

Sample Matrix:  Ground Water

Analyst:  MDInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

8260B Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8260BToluene DC32110D3C034303/21/23  21:19 1 1.5 (1.0) 

8260Btrans-1,2-Dichloroethene DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260Btrans-1,3-Dichloropropene DC32110D3C034303/21/23  21:19 1 ND (0.4) 

8260BTrichloroethene DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260BTrichlorofluoromethane DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260BVinyl Chloride DC32110D3C034303/21/23  21:19 1 ND (1.0) 

8260BXylene O DC32110D3C034303/21/23  21:19 1 41.8 (1.0) 

8260BXylene P,M DC32110D3C034303/21/23  21:19 1 13.8 (2.0) 

8260BXylenes (Total) [CALC]03/21/23  21:19 1 55.6 (2.00) 

%Recovery Qualifier Limits

70-130107 %Surrogate: 1,2-Dichloroethane-d4

70-130103 %Surrogate: 4-Bromofluorobenzene

70-130101 %Surrogate: Dibromofluoromethane

70-13099 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B205-MW

Date Sampled:  03/17/23 12:45

ESS Laboratory Sample ID:  23C0579-02

Sample Matrix:  Ground Water

Prepared:  3/21/23  15:30
Analyst:  TJInitial Volume:  1070ml

Final Volume:  0.25ml

Percent Solids:  N/A

Extraction Method:  3510C

Units: ug/L

8270D(SIM) Polynuclear Aromatic Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8270D SIM PAH2-Methylnaphthalene DC32139D3C035103/22/23  16:39 10 59.9 (1.87) 

8270D SIM PAHAcenaphthene DC32139D3C035103/21/23  19:56 1 4.85 (0.19) 

8270D SIM PAHAcenaphthylene DC32139D3C035103/21/23  19:56 1 0.66 (0.19) 

8270D SIM PAHAnthracene DC32139D3C035103/21/23  19:56 1 1.18 (0.19) 

8270D SIM PAHBenzo(a)anthracene DC32139D3C035103/21/23  19:56 1 ND (0.05) 

8270D SIM PAHBenzo(a)pyrene DC32139D3C035103/21/23  19:56 1 ND (0.05) 

8270D SIM PAHBenzo(b)fluoranthene DC32139D3C035103/21/23  19:56 1 ND (0.05) 

8270D SIM PAHBenzo(g,h,i)perylene DC32139D3C035103/21/23  19:56 1 ND (0.19) 

8270D SIM PAHBenzo(k)fluoranthene DC32139D3C035103/21/23  19:56 1 ND (0.05) 

8270D SIM PAHChrysene DC32139D3C035103/21/23  19:56 1 ND (0.05) 

8270D SIM PAHDibenzo(a,h)Anthracene DC32139D3C035103/21/23  19:56 1 ND (0.05) 

8270D SIM PAHFluoranthene DC32139D3C035103/21/23  19:56 1 0.49 (0.19) 

8270D SIM PAHFluorene DC32139D3C035103/21/23  19:56 1 4.56 (0.19) 

8270D SIM PAHIndeno(1,2,3-cd)Pyrene DC32139D3C035103/21/23  19:56 1 ND (0.05) 

8270D SIM PAHNaphthalene DC32139D3C035103/22/23  17:40 100 228 (18.7) 

8270D SIM PAHPhenanthrene DC32139D3C035103/21/23  19:56 1 7.78 (0.19) 

8270D SIM PAHPyrene DC32139D3C035103/21/23  19:56 1 0.78 (0.19) 

%Recovery Qualifier Limits

30-13056 %Surrogate: 1,2-Dichlorobenzene-d4

30-13038 %Surrogate: 2-Fluorobiphenyl

30-13078 %Surrogate: Nitrobenzene-d5

30-13060 %Surrogate: p-Terphenyl-d14
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B206-MW

Date Sampled:  03/17/23 14:00

ESS Laboratory Sample ID:  23C0579-03

Sample Matrix:  Ground Water

Analyst:  MDInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

8260B Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8260B1,1,1,2-Tetrachloroethane DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260B1,1,1-Trichloroethane DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260B1,1,2,2-Tetrachloroethane DC32110D3C034303/21/23  22:10 1 ND (0.5) 

8260B1,1,2-Trichloroethane DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260B1,1-Dichloroethane DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260B1,1-Dichloroethene DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260B1,1-Dichloropropene DC32110D3C034303/21/23  22:10 1 ND (2.0) 

8260B1,2,3-Trichlorobenzene DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260B1,2,3-Trichloropropane DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260B1,2,4-Trichlorobenzene DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260B1,2,4-Trimethylbenzene DC32110D3C034303/22/23  13:10 100 401 (100) 

8260B1,2-Dibromo-3-Chloropropane DC32110D3C034303/21/23  22:10 1 ND (5.0) 

8260B1,2-Dibromoethane DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260B1,2-Dichlorobenzene DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260B1,2-Dichloroethane DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260B1,2-Dichloropropane DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260B1,3,5-Trimethylbenzene DC32110D3C034303/22/23  13:10 100 102 (100) 

8260B1,3-Dichlorobenzene DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260B1,3-Dichloropropane DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260B1,4-Dichlorobenzene DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260B1,4-Dioxane - Screen DC32110D3C034303/21/23  22:10 1 ND (500) 

8260B2,2-Dichloropropane DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260B2-Butanone DC32110D3C034303/21/23  22:10 1 ND (10.0) 

8260B2-Chlorotoluene DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260B2-Hexanone DC32110D3C034303/21/23  22:10 1 ND (10.0) 

8260B4-Chlorotoluene DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260B4-Isopropyltoluene DC32110D3C034303/21/23  22:10 1 3.5 (1.0) 

8260B4-Methyl-2-Pentanone DC32110D3C034303/21/23  22:10 1 ND (10.0) 

8260BAcetone DC32110D3C034303/21/23  22:10 1 ND (10.0) 

8260BBenzene DC32110D3C034303/22/23  13:10 100 6150 (100) 

8260BBromobenzene DC32110D3C034303/21/23  22:10 1 ND (2.0) 

8260BBromochloromethane DC32110D3C034303/21/23  22:10 1 ND (1.0) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B206-MW

Date Sampled:  03/17/23 14:00

ESS Laboratory Sample ID:  23C0579-03

Sample Matrix:  Ground Water

Analyst:  MDInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

8260B Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8260BBromodichloromethane DC32110D3C034303/21/23  22:10 1 ND (0.6) 

8260BBromoform DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260BBromomethane DC32110D3C034303/21/23  22:10 1 ND (2.0) 

8260BCarbon Disulfide DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260BCarbon Tetrachloride DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260BChlorobenzene DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260BChloroethane DC32110D3C034303/21/23  22:10 1 ND (2.0) 

8260BChloroform DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260BChloromethane DC32110D3C034303/21/23  22:10 1 ND (2.0) 

8260Bcis-1,2-Dichloroethene DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260Bcis-1,3-Dichloropropene DC32110D3C034303/21/23  22:10 1 ND (0.4) 

8260BDibromochloromethane DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260BDibromomethane DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260BDichlorodifluoromethane DC32110D3C034303/21/23  22:10 1 ND (2.0) 

8260BDiethyl Ether DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260BDi-isopropyl ether DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260BEthyl tertiary-butyl ether DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260BEthylbenzene DC32110D3C034303/22/23  13:10 100 1470 (100) 

8260BHexachlorobutadiene DC32110D3C034303/21/23  22:10 1 ND (0.6) 

8260BHexachloroethane DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260BIsopropylbenzene DC32110D3C034303/21/23  22:10 1 39.7 (1.0) 

8260BMethyl tert-Butyl Ether DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260BMethylene Chloride DC32110D3C034303/21/23  22:10 1 ND (2.0) 

8260BNaphthalene DC32110D3C034303/22/23  13:10 100 5120 (100) 

8260Bn-Butylbenzene DC32110D3C034303/21/23  22:10 1 3.3 (1.0) 

8260Bn-Propylbenzene DC32110D3C034303/21/23  22:10 1 18.3 (1.0) 

8260Bsec-Butylbenzene DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260BStyrene DC32110D3C034303/21/23  22:10 1 9.6 (1.0) 

8260Btert-Butylbenzene DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260BTertiary-amyl methyl ether DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260BTetrachloroethene DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260BTetrahydrofuran DC32110D3C034303/21/23  22:10 1 ND (5.0) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B206-MW

Date Sampled:  03/17/23 14:00

ESS Laboratory Sample ID:  23C0579-03

Sample Matrix:  Ground Water

Analyst:  MDInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

8260B Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8260BToluene DC32110D3C034303/22/23  13:10 100 234 (100) 

8260Btrans-1,2-Dichloroethene DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260Btrans-1,3-Dichloropropene DC32110D3C034303/21/23  22:10 1 ND (0.4) 

8260BTrichloroethene DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260BTrichlorofluoromethane DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260BVinyl Chloride DC32110D3C034303/21/23  22:10 1 ND (1.0) 

8260BXylene O DC32110D3C034303/22/23  13:10 100 1010 (100) 

8260BXylene P,M DC32110D3C034303/22/23  13:10 100 1630 (200) 

8260BXylenes (Total) [CALC]03/22/23  13:10 100 2640 (200) 

%Recovery Qualifier Limits

70-130107 %Surrogate: 1,2-Dichloroethane-d4

70-130105 %Surrogate: 4-Bromofluorobenzene

70-13099 %Surrogate: Dibromofluoromethane

70-130100 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B206-MW

Date Sampled:  03/17/23 14:00

ESS Laboratory Sample ID:  23C0579-03

Sample Matrix:  Ground Water

Prepared:  3/21/23  15:30
Analyst:  TJInitial Volume:  1070ml

Final Volume:  0.25ml

Percent Solids:  N/A

Extraction Method:  3510C

Units: ug/L

8270D(SIM) Polynuclear Aromatic Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8270D SIM PAH2-Methylnaphthalene DC32139D3C035103/22/23  18:01 100 728 (18.7) 

8270D SIM PAHAcenaphthene DC32139D3C035103/21/23  20:17 1 8.42 (0.19) 

8270D SIM PAHAcenaphthylene DC32139D3C035103/22/23  16:59 10 97.8 (1.87) 

8270D SIM PAHAnthracene DC32139D3C035103/21/23  20:17 1 2.19 (0.19) 

8270D SIM PAHBenzo(a)anthracene DC32139D3C035103/21/23  20:17 1 ND (0.05) 

8270D SIM PAHBenzo(a)pyrene DC32139D3C035103/21/23  20:17 1 ND (0.05) 

8270D SIM PAHBenzo(b)fluoranthene DC32139D3C035103/21/23  20:17 1 ND (0.05) 

8270D SIM PAHBenzo(g,h,i)perylene DC32139D3C035103/21/23  20:17 1 ND (0.19) 

8270D SIM PAHBenzo(k)fluoranthene DC32139D3C035103/21/23  20:17 1 ND (0.05) 

8270D SIM PAHChrysene DC32139D3C035103/21/23  20:17 1 ND (0.05) 

8270D SIM PAHDibenzo(a,h)Anthracene DC32139D3C035103/21/23  20:17 1 ND (0.05) 

8270D SIM PAHFluoranthene DC32139D3C035103/21/23  20:17 1 ND (0.19) 

8270D SIM PAHFluorene DC32139D3C035103/22/23  16:59 10 28.1 (1.87) 

8270D SIM PAHIndeno(1,2,3-cd)Pyrene DC32139D3C035103/21/23  20:17 1 ND (0.05) 

8270D SIM PAHNaphthalene DC32139D3C035103/22/23  18:41 1000 3320 (187) 

8270D SIM PAHPhenanthrene DC32139D3C035103/22/23  16:59 10 29.6 (1.87) 

8270D SIM PAHPyrene DC32139D3C035103/21/23  20:17 1 ND (0.19) 

%Recovery Qualifier Limits

30-13033 %Surrogate: 1,2-Dichlorobenzene-d4

30-13028 %Surrogate: 2-Fluorobiphenyl SM

30-13074 %Surrogate: Nitrobenzene-d5

30-13032 %Surrogate: p-Terphenyl-d14
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8260B Volatile Organic Compounds

Batch DC32110 - 5030B

Blank

1.0 ug/L1,1,1,2-Tetrachloroethane ND

1.0 ug/L1,1,1-Trichloroethane ND

0.5 ug/L1,1,2,2-Tetrachloroethane ND

1.0 ug/L1,1,2-Trichloroethane ND

1.0 ug/L1,1-Dichloroethane ND

1.0 ug/L1,1-Dichloroethene ND

2.0 ug/L1,1-Dichloropropene ND

1.0 ug/L1,2,3-Trichlorobenzene ND

1.0 ug/L1,2,3-Trichloropropane ND

1.0 ug/L1,2,4-Trichlorobenzene ND

1.0 ug/L1,2,4-Trimethylbenzene ND

5.0 ug/L1,2-Dibromo-3-Chloropropane ND

1.0 ug/L1,2-Dibromoethane ND

1.0 ug/L1,2-Dichlorobenzene ND

1.0 ug/L1,2-Dichloroethane ND

1.0 ug/L1,2-Dichloropropane ND

1.0 ug/L1,3,5-Trimethylbenzene ND

1.0 ug/L1,3-Dichlorobenzene ND

1.0 ug/L1,3-Dichloropropane ND

1.0 ug/L1,4-Dichlorobenzene ND

500 ug/L1,4-Dioxane - Screen ND

1.0 ug/L2,2-Dichloropropane ND

10.0 ug/L2-Butanone ND

1.0 ug/L2-Chlorotoluene ND

10.0 ug/L2-Hexanone ND

1.0 ug/L4-Chlorotoluene ND

1.0 ug/L4-Isopropyltoluene ND

10.0 ug/L4-Methyl-2-Pentanone ND

10.0 ug/LAcetone ND

1.0 ug/LBenzene ND

2.0 ug/LBromobenzene ND

1.0 ug/LBromochloromethane ND

0.6 ug/LBromodichloromethane ND

1.0 ug/LBromoform ND

2.0 ug/LBromomethane ND

1.0 ug/LCarbon Disulfide ND

1.0 ug/LCarbon Tetrachloride ND

1.0 ug/LChlorobenzene ND

2.0 ug/LChloroethane ND

1.0 ug/LChloroform ND

2.0 ug/LChloromethane ND

1.0 ug/Lcis-1,2-Dichloroethene ND

0.4 ug/Lcis-1,3-Dichloropropene ND

1.0 ug/LDibromochloromethane ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8260B Volatile Organic Compounds

Batch DC32110 - 5030B

1.0 ug/LDibromomethane ND

2.0 ug/LDichlorodifluoromethane ND

1.0 ug/LDiethyl Ether ND

1.0 ug/LDi-isopropyl ether ND

1.0 ug/LEthyl tertiary-butyl ether ND

1.0 ug/LEthylbenzene ND

0.6 ug/LHexachlorobutadiene ND

1.0 ug/LHexachloroethane ND

1.0 ug/LIsopropylbenzene ND

1.0 ug/LMethyl tert-Butyl Ether ND

2.0 ug/LMethylene Chloride ND

1.0 ug/LNaphthalene ND

1.0 ug/Ln-Butylbenzene ND

1.0 ug/Ln-Propylbenzene ND

1.0 ug/Lsec-Butylbenzene ND

1.0 ug/LStyrene ND

1.0 ug/Ltert-Butylbenzene ND

1.0 ug/LTertiary-amyl methyl ether ND

1.0 ug/LTetrachloroethene ND

5.0 ug/LTetrahydrofuran ND

1.0 ug/LToluene ND

1.0 ug/Ltrans-1,2-Dichloroethene ND

0.4 ug/Ltrans-1,3-Dichloropropene ND

1.0 ug/LTrichloroethene ND

1.0 ug/LTrichlorofluoromethane ND

1.0 ug/LVinyl Chloride ND

1.0 ug/LXylene O ND

2.0 ug/LXylene P,M ND

25.00 70-13010325.9 ug/LSurrogate: 1,2-Dichloroethane-d4

25.00 70-1309824.5 ug/LSurrogate: 4-Bromofluorobenzene

25.00 70-13010125.3 ug/LSurrogate: Dibromofluoromethane

25.00 70-13010024.9 ug/LSurrogate: Toluene-d8

LCS

1.0 10.00 70-13092ug/L1,1,1,2-Tetrachloroethane 9.2

1.0 10.00 70-13091ug/L1,1,1-Trichloroethane 9.1

0.5 10.00 70-13097ug/L1,1,2,2-Tetrachloroethane 9.7

1.0 10.00 70-13091ug/L1,1,2-Trichloroethane 9.1

1.0 10.00 70-13089ug/L1,1-Dichloroethane 8.9

1.0 10.00 70-13096ug/L1,1-Dichloroethene 9.6

2.0 10.00 70-13098ug/L1,1-Dichloropropene 9.8

1.0 10.00 70-130103ug/L1,2,3-Trichlorobenzene 10.3

1.0 10.00 70-13090ug/L1,2,3-Trichloropropane 9.0

1.0 10.00 70-13099ug/L1,2,4-Trichlorobenzene 9.9

1.0 10.00 70-13090ug/L1,2,4-Trimethylbenzene 9.0

5.0 10.00 70-13081ug/L1,2-Dibromo-3-Chloropropane 8.1
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8260B Volatile Organic Compounds

Batch DC32110 - 5030B

1.0 10.00 70-13091ug/L1,2-Dibromoethane 9.1

1.0 10.00 70-13088ug/L1,2-Dichlorobenzene 8.8

1.0 10.00 70-13091ug/L1,2-Dichloroethane 9.1

1.0 10.00 70-13094ug/L1,2-Dichloropropane 9.4

1.0 10.00 70-13093ug/L1,3,5-Trimethylbenzene 9.3

1.0 10.00 70-13090ug/L1,3-Dichlorobenzene 9.0

1.0 10.00 70-13096ug/L1,3-Dichloropropane 9.6

1.0 10.00 70-13094ug/L1,4-Dichlorobenzene 9.4

500 200.0 0-33298ug/L1,4-Dioxane - Screen 197

1.0 10.00 70-13097ug/L2,2-Dichloropropane 9.7

10.0 50.00 70-130107ug/L2-Butanone 53.4

1.0 10.00 70-13090ug/L2-Chlorotoluene 9.0

10.0 50.00 70-130117ug/L2-Hexanone 58.3

1.0 10.00 70-13090ug/L4-Chlorotoluene 9.0

1.0 10.00 70-13090ug/L4-Isopropyltoluene 9.0

10.0 50.00 70-130101ug/L4-Methyl-2-Pentanone 50.5

10.0 50.00 70-130120ug/LAcetone 60.0

1.0 10.00 70-13094ug/LBenzene 9.4

2.0 10.00 70-13089ug/LBromobenzene 8.9

1.0 10.00 70-13091ug/LBromochloromethane 9.1

0.6 10.00 70-13094ug/LBromodichloromethane 9.4

1.0 10.00 70-13083ug/LBromoform 8.3

2.0 10.00 70-130110ug/LBromomethane 11.0

1.0 10.00 70-130101ug/LCarbon Disulfide 10.1

1.0 10.00 70-13091ug/LCarbon Tetrachloride 9.1

1.0 10.00 70-13089ug/LChlorobenzene 8.9

2.0 10.00 70-13095ug/LChloroethane 9.5

1.0 10.00 70-13091ug/LChloroform 9.1

2.0 10.00 70-130114ug/LChloromethane 11.4

1.0 10.00 70-13092ug/Lcis-1,2-Dichloroethene 9.2

0.4 10.00 70-13090ug/Lcis-1,3-Dichloropropene 9.0

1.0 10.00 70-13090ug/LDibromochloromethane 9.0

1.0 10.00 70-13093ug/LDibromomethane 9.3

2.0 10.00 70-13081ug/LDichlorodifluoromethane 8.1

1.0 10.00 70-13096ug/LDiethyl Ether 9.6

1.0 10.00 70-130100ug/LDi-isopropyl ether 10.0

1.0 10.00 70-13098ug/LEthyl tertiary-butyl ether 9.8

1.0 10.00 70-13091ug/LEthylbenzene 9.1

0.6 10.00 70-130104ug/LHexachlorobutadiene 10.4

1.0 10.00 70-13099ug/LHexachloroethane 9.9

1.0 10.00 70-13091ug/LIsopropylbenzene 9.1

1.0 10.00 70-13093ug/LMethyl tert-Butyl Ether 9.3

2.0 10.00 70-13098ug/LMethylene Chloride 9.8

1.0 10.00 70-13098ug/LNaphthalene 9.8

1.0 10.00 70-13095ug/Ln-Butylbenzene 9.5

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 20 of 31



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8260B Volatile Organic Compounds

Batch DC32110 - 5030B

1.0 10.00 70-13090ug/Ln-Propylbenzene 9.0

1.0 10.00 70-13087ug/Lsec-Butylbenzene 8.7

1.0 10.00 70-13092ug/LStyrene 9.2

1.0 10.00 70-13089ug/Ltert-Butylbenzene 8.9

1.0 10.00 70-13098ug/LTertiary-amyl methyl ether 9.8

1.0 10.00 70-13073ug/LTetrachloroethene 7.3

5.0 10.00 70-130100ug/LTetrahydrofuran 10.0

1.0 10.00 70-13093ug/LToluene 9.3

1.0 10.00 70-13093ug/Ltrans-1,2-Dichloroethene 9.3

0.4 10.00 70-13086ug/Ltrans-1,3-Dichloropropene 8.6

1.0 10.00 70-13085ug/LTrichloroethene 8.5

1.0 10.00 70-13092ug/LTrichlorofluoromethane 9.2

1.0 10.00 70-13094ug/LVinyl Chloride 9.4

1.0 10.00 70-13093ug/LXylene O 9.3

2.0 20.00 70-13093ug/LXylene P,M 18.6

25.00 70-13010325.8 ug/LSurrogate: 1,2-Dichloroethane-d4

25.00 70-13010125.3 ug/LSurrogate: 4-Bromofluorobenzene

25.00 70-13010225.5 ug/LSurrogate: Dibromofluoromethane

25.00 70-1309824.6 ug/LSurrogate: Toluene-d8

LCS Dup

1.0 10.00 2070-13096 4ug/L1,1,1,2-Tetrachloroethane 9.6

1.0 10.00 2070-13095 4ug/L1,1,1-Trichloroethane 9.5

0.5 10.00 2070-13096 0.7ug/L1,1,2,2-Tetrachloroethane 9.6

1.0 10.00 2070-13093 3ug/L1,1,2-Trichloroethane 9.3

1.0 10.00 2070-13095 6ug/L1,1-Dichloroethane 9.5

1.0 10.00 2070-13095 0.4ug/L1,1-Dichloroethene 9.5

2.0 10.00 2070-130100 1ug/L1,1-Dichloropropene 10.0

1.0 10.00 2070-130104 0.8ug/L1,2,3-Trichlorobenzene 10.4

1.0 10.00 2070-13093 3ug/L1,2,3-Trichloropropane 9.3

1.0 10.00 2070-130102 3ug/L1,2,4-Trichlorobenzene 10.2

1.0 10.00 2070-13091 2ug/L1,2,4-Trimethylbenzene 9.1

5.0 10.00 2070-13082 2ug/L1,2-Dibromo-3-Chloropropane 8.2

1.0 10.00 2070-13093 3ug/L1,2-Dibromoethane 9.3

1.0 10.00 2070-13088 0.2ug/L1,2-Dichlorobenzene 8.8

1.0 10.00 2070-13094 2ug/L1,2-Dichloroethane 9.4

1.0 10.00 2070-13094 0.3ug/L1,2-Dichloropropane 9.4

1.0 10.00 2070-13095 2ug/L1,3,5-Trimethylbenzene 9.5

1.0 10.00 2070-13092 2ug/L1,3-Dichlorobenzene 9.2

1.0 10.00 2070-13098 2ug/L1,3-Dichloropropane 9.8

1.0 10.00 2070-13096 3ug/L1,4-Dichlorobenzene 9.6

500 200.0 2000-332105 6ug/L1,4-Dioxane - Screen 210

1.0 10.00 2070-130100 3ug/L2,2-Dichloropropane 10.0

10.0 50.00 2070-130111 4ug/L2-Butanone 55.6

1.0 10.00 2070-13092 2ug/L2-Chlorotoluene 9.2

10.0 50.00 2070-130122 4ug/L2-Hexanone 60.9
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8260B Volatile Organic Compounds

Batch DC32110 - 5030B

1.0 10.00 2070-13093 2ug/L4-Chlorotoluene 9.3

1.0 10.00 2070-13092 2ug/L4-Isopropyltoluene 9.2

10.0 50.00 2070-130106 4ug/L4-Methyl-2-Pentanone 52.8

10.0 50.00 2070-130123 2ug/LAcetone 61.4

1.0 10.00 2070-13096 2ug/LBenzene 9.6

2.0 10.00 2070-13093 4ug/LBromobenzene 9.3

1.0 10.00 2070-13093 3ug/LBromochloromethane 9.3

0.6 10.00 2070-13093 1ug/LBromodichloromethane 9.3

1.0 10.00 2070-13084 1ug/LBromoform 8.4

2.0 10.00 2070-130118 7ug/LBromomethane 11.8

1.0 10.00 2070-130102 0.7ug/LCarbon Disulfide 10.2

1.0 10.00 2070-13095 4ug/LCarbon Tetrachloride 9.5

1.0 10.00 2070-13091 1ug/LChlorobenzene 9.1

2.0 10.00 2070-13098 3ug/LChloroethane 9.8

1.0 10.00 2070-13093 3ug/LChloroform 9.3

2.0 10.00 2070-130112 2ug/LChloromethane 11.2

1.0 10.00 2070-13094 3ug/Lcis-1,2-Dichloroethene 9.4

0.4 10.00 2070-13093 3ug/Lcis-1,3-Dichloropropene 9.3

1.0 10.00 2070-13090 0.6ug/LDibromochloromethane 9.0

1.0 10.00 2070-13094 1ug/LDibromomethane 9.4

2.0 10.00 2070-13079 2ug/LDichlorodifluoromethane 7.9

1.0 10.00 2070-130104 8ug/LDiethyl Ether 10.4

1.0 10.00 2070-130101 0.6ug/LDi-isopropyl ether 10.1

1.0 10.00 2070-130103 5ug/LEthyl tertiary-butyl ether 10.3

1.0 10.00 2070-13092 2ug/LEthylbenzene 9.2

0.6 10.00 2070-130103 0.7ug/LHexachlorobutadiene 10.3

1.0 10.00 2070-130102 3ug/LHexachloroethane 10.2

1.0 10.00 2070-13093 2ug/LIsopropylbenzene 9.3

1.0 10.00 2070-130100 7ug/LMethyl tert-Butyl Ether 10.0

2.0 10.00 2070-13093 5ug/LMethylene Chloride 9.3

1.0 10.00 2070-130101 2ug/LNaphthalene 10.1

1.0 10.00 2070-13097 3ug/Ln-Butylbenzene 9.7

1.0 10.00 2070-13092 2ug/Ln-Propylbenzene 9.2

1.0 10.00 2070-13090 3ug/Lsec-Butylbenzene 9.0

1.0 10.00 2070-13095 3ug/LStyrene 9.5

1.0 10.00 2070-13092 3ug/Ltert-Butylbenzene 9.2

1.0 10.00 2070-13098 0.2ug/LTertiary-amyl methyl ether 9.8

1.0 10.00 2070-13086 17ug/LTetrachloroethene 8.6

5.0 10.00 2070-130104 4ug/LTetrahydrofuran 10.4

1.0 10.00 2070-13094 2ug/LToluene 9.4

1.0 10.00 2070-13098 6ug/Ltrans-1,2-Dichloroethene 9.8

0.4 10.00 2070-13088 3ug/Ltrans-1,3-Dichloropropene 8.8

1.0 10.00 2070-13088 3ug/LTrichloroethene 8.8

1.0 10.00 2070-13088 5ug/LTrichlorofluoromethane 8.8

1.0 10.00 2070-13093 1ug/LVinyl Chloride 9.3
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8260B Volatile Organic Compounds

Batch DC32110 - 5030B

1.0 10.00 2070-13095 2ug/LXylene O 9.5

2.0 20.00 2070-13095 2ug/LXylene P,M 18.9

25.00 70-13010426.1 ug/LSurrogate: 1,2-Dichloroethane-d4

25.00 70-13010125.4 ug/LSurrogate: 4-Bromofluorobenzene

25.00 70-13010325.7 ug/LSurrogate: Dibromofluoromethane

25.00 70-13010025.0 ug/LSurrogate: Toluene-d8

8270D(SIM) Polynuclear Aromatic Hydrocarbon

Batch DC32139 - 3510C

Blank

0.20 ug/L2-Methylnaphthalene ND

0.20 ug/LAcenaphthene ND

0.20 ug/LAcenaphthylene ND

0.20 ug/LAnthracene ND

0.05 ug/LBenzo(a)anthracene ND

0.05 ug/LBenzo(a)pyrene ND

0.05 ug/LBenzo(b)fluoranthene ND

0.20 ug/LBenzo(g,h,i)perylene ND

0.05 ug/LBenzo(k)fluoranthene ND

0.05 ug/LChrysene ND

0.05 ug/LDibenzo(a,h)Anthracene ND

0.20 ug/LFluoranthene ND

0.20 ug/LFluorene ND

0.05 ug/LIndeno(1,2,3-cd)Pyrene ND

0.20 ug/LNaphthalene 0.38

0.20 ug/LPhenanthrene ND

0.20 ug/LPyrene ND

2.500 30-130541.36 ug/LSurrogate: 1,2-Dichlorobenzene-d4

2.500 30-130591.47 ug/LSurrogate: 2-Fluorobiphenyl

2.500 30-130711.78 ug/LSurrogate: Nitrobenzene-d5

2.500 30-130852.12 ug/LSurrogate: p-Terphenyl-d14

LCS

0.20 4.000 40-14055ug/L2-Methylnaphthalene 2.19

0.20 4.000 40-14055ug/LAcenaphthene 2.18

0.20 4.000 40-14060ug/LAcenaphthylene 2.41

0.20 4.000 40-14059ug/LAnthracene 2.37

0.05 4.000 40-14069ug/LBenzo(a)anthracene 2.77

0.05 4.000 40-14071ug/LBenzo(a)pyrene 2.85

0.05 4.000 40-14076ug/LBenzo(b)fluoranthene 3.06

0.20 4.000 40-14076ug/LBenzo(g,h,i)perylene 3.02

0.05 4.000 40-14072ug/LBenzo(k)fluoranthene 2.86

0.05 4.000 40-14068ug/LChrysene 2.72

0.05 4.000 40-14079ug/LDibenzo(a,h)Anthracene 3.16

0.20 4.000 40-14071ug/LFluoranthene 2.85

0.20 4.000 40-14063ug/LFluorene 2.53
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8270D(SIM) Polynuclear Aromatic Hydrocarbon

Batch DC32139 - 3510C

0.05 4.000 40-14075ug/LIndeno(1,2,3-cd)Pyrene 2.99

0.20 4.000 40-14070ug/LNaphthalene 2.80

0.20 4.000 40-14064ug/LPhenanthrene 2.56

0.20 4.000 40-14070ug/LPyrene 2.81

2.500 30-130481.21 ug/LSurrogate: 1,2-Dichlorobenzene-d4

2.500 30-130751.87 ug/LSurrogate: 2-Fluorobiphenyl

2.500 30-130461.15 ug/LSurrogate: Nitrobenzene-d5

2.500 30-130651.64 ug/LSurrogate: p-Terphenyl-d14

LCS Dup

0.20 4.000 2040-14076 32ug/L2-Methylnaphthalene 3.02 D+

0.20 4.000 2040-14059 7ug/LAcenaphthene 2.34

0.20 4.000 2040-14045 29ug/LAcenaphthylene 1.79 D+

0.20 4.000 2040-14060 2ug/LAnthracene 2.42

0.05 4.000 2040-14068 3ug/LBenzo(a)anthracene 2.70

0.05 4.000 2040-14070 1ug/LBenzo(a)pyrene 2.81

0.05 4.000 2040-14073 4ug/LBenzo(b)fluoranthene 2.93

0.20 4.000 2040-14073 4ug/LBenzo(g,h,i)perylene 2.91

0.05 4.000 2040-14071 0.5ug/LBenzo(k)fluoranthene 2.85

0.05 4.000 2040-14066 3ug/LChrysene 2.65

0.05 4.000 2040-14075 6ug/LDibenzo(a,h)Anthracene 3.00

0.20 4.000 2040-14071 0.5ug/LFluoranthene 2.83

0.20 4.000 2040-14068 8ug/LFluorene 2.73

0.05 4.000 2040-14073 2ug/LIndeno(1,2,3-cd)Pyrene 2.92

0.20 4.000 2040-14090 25ug/LNaphthalene 3.58 D+

0.20 4.000 2040-14065 1ug/LPhenanthrene 2.60

0.20 4.000 2040-14068 4ug/LPyrene 2.70

2.500 30-130491.22 ug/LSurrogate: 1,2-Dichlorobenzene-d4

2.500 30-130581.44 ug/LSurrogate: 2-Fluorobiphenyl

2.500 30-130791.98 ug/LSurrogate: Nitrobenzene-d5

2.500 30-130661.65 ug/LSurrogate: p-Terphenyl-d14
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

SM Surrogate recovery(ies) outside of criteria due to matrix (UCM/coelution/matrix is present) (SM).

Q Calibration required quadratic regression (Q).

IM Internal Standard(s) outside of criteria due to matrix (UCM/coelution is present) (IM).

D+ Relative percent difference for duplicate is outside of criteria (D+).

D Diluted.

CD+ Continuing Calibration %Diff/Drift is above control limit (CD+).

CD- Continuing Calibration %Diff/Drift is below control limit (CD-).

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probable Number

Too numerous to Count

Colony Forming Units
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23C0579

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Justin Ivas

GZA GeoEnvironmental, Inc.

249 Vanderbilt Avenue

Norwood, MA 02062

RE:  Haverhill Former MGP (01.0172397.10)

ESS Laboratory Work Order Number:   23D0279

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated integration 

because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦ Quality ♦ Service

Page 1 of 20

ECortorreal
Reviewed



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23D0279

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on April 10, 2023 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance Standards 

listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been performed and 

achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits above 

regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison spreadsheet) 

electronic deliverable which will highlight these exceedances.

Question I: All samples for SVOC were analyzed for a subset of the required MCP list per the client's request.

Lab Number MatrixSample Name Analysis
B208-MW 8260B, 8270D SIM PAHGround Water23D0279-01 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23D0279

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

8270D(SIM) Polynuclear Aromatic Hydrocarbon
Benzidine tailing factor >2.D3D0233-TUN1

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23D0279

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These methods 

are reported per client request and are not NELAP accredited.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23D0279

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 23D0279-01

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s) Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s) Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)? Yes (   )  No (   )*

Data User Note: Data that achieve ''Presumptive Certainty'' status may not necessarily meet the data usability and

representativeness requirements described in 310 CMR 40. 1056 (2)(k) and WSC-07-350.

H Were all QC performance standards specified in the CAM protocol(s) achieved? Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)? Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: April 14, 2023
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23D0279

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B208-MW

Date Sampled:  04/07/23 12:15

ESS Laboratory Sample ID:  23D0279-01

Sample Matrix:  Ground Water

Analyst:  MDInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

8260B Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8260B1,1,1,2-Tetrachloroethane DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260B1,1,1-Trichloroethane DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260B1,1,2,2-Tetrachloroethane DD31311D3D024404/13/23   3:37 1 ND (0.5) 

8260B1,1,2-Trichloroethane DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260B1,1-Dichloroethane DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260B1,1-Dichloroethene DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260B1,1-Dichloropropene DD31311D3D024404/13/23   3:37 1 ND (2.0) 

8260B1,2,3-Trichlorobenzene DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260B1,2,3-Trichloropropane DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260B1,2,4-Trichlorobenzene DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260B1,2,4-Trimethylbenzene DD31311D3D024404/13/23  14:00 100 410 (100) 

8260B1,2-Dibromo-3-Chloropropane DD31311D3D024404/13/23   3:37 1 ND (5.0) 

8260B1,2-Dibromoethane DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260B1,2-Dichlorobenzene DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260B1,2-Dichloroethane DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260B1,2-Dichloropropane DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260B1,3,5-Trimethylbenzene DD31311D3D024404/13/23  14:00 100 100 (100) 

8260B1,3-Dichlorobenzene DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260B1,3-Dichloropropane DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260B1,4-Dichlorobenzene DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260B1,4-Dioxane - Screen DD31311D3D024404/13/23   3:37 1 ND (500) 

8260B2,2-Dichloropropane DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260B2-Butanone DD31311D3D024404/13/23   3:37 1 ND (10.0) 

8260B2-Chlorotoluene DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260B2-Hexanone DD31311D3D024404/13/23   3:37 1 ND (10.0) 

8260B4-Chlorotoluene DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260B4-Isopropyltoluene DD31311D3D024404/13/23   3:37 1 10.8 (1.0) 

8260B4-Methyl-2-Pentanone DD31311D3D024404/13/23   3:37 1 ND (10.0) 

8260BAcetone DD31311D3D024404/13/23   3:37 1 ND (10.0) 

8260BBenzene DD31311D3D024404/13/23  14:00 100 5720 (100) 

8260BBromobenzene DD31311D3D024404/13/23   3:37 1 ND (2.0) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23D0279

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B208-MW

Date Sampled:  04/07/23 12:15

ESS Laboratory Sample ID:  23D0279-01

Sample Matrix:  Ground Water

Analyst:  MDInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

8260B Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8260BBromochloromethane DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260BBromodichloromethane DD31311D3D024404/13/23   3:37 1 ND (0.6) 

8260BBromoform DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260BBromomethane DD31311D3D024404/13/23   3:37 1 ND (2.0) 

8260BCarbon Disulfide DD31311D3D024404/13/23   3:37 1 1.1 (1.0) 

8260BCarbon Tetrachloride DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260BChlorobenzene DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260BChloroethane DD31311D3D024404/13/23   3:37 1 ND (2.0) 

8260BChloroform DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260BChloromethane DD31311D3D024404/13/23   3:37 1 ND (2.0) 

8260Bcis-1,2-Dichloroethene DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260Bcis-1,3-Dichloropropene DD31311D3D024404/13/23   3:37 1 ND (0.4) 

8260BDibromochloromethane DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260BDibromomethane DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260BDichlorodifluoromethane DD31311D3D024404/13/23   3:37 1 ND (2.0) 

8260BDiethyl Ether DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260BDi-isopropyl ether DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260BEthyl tertiary-butyl ether DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260BEthylbenzene DD31311D3D024404/13/23  14:00 100 2070 (100) 

8260BHexachlorobutadiene DD31311D3D024404/13/23   3:37 1 ND (0.6) 

8260BHexachloroethane DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260BIsopropylbenzene DD31311D3D024404/13/23   3:37 1 84.2 (1.0) 

8260BMethyl tert-Butyl Ether DD31311D3D024404/13/23   3:37 1 6.6 (1.0) 

8260BMethylene Chloride DD31311D3D024404/13/23   3:37 1 ND (2.0) 

8260BNaphthalene DD31311D3D024404/13/23  14:00 100 7450 (100) 

8260Bn-Butylbenzene DD31311D3D024404/13/23   3:37 1 7.2 (1.0) 

8260Bn-Propylbenzene DD31311D3D024404/13/23   3:37 1 23.8 (1.0) 

8260Bsec-Butylbenzene DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260BStyrene DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260Btert-Butylbenzene DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260BTertiary-amyl methyl ether DD31311D3D024404/13/23   3:37 1 ND (1.0) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23D0279

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B208-MW

Date Sampled:  04/07/23 12:15

ESS Laboratory Sample ID:  23D0279-01

Sample Matrix:  Ground Water

Analyst:  MDInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

8260B Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8260BTetrachloroethene DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260BTetrahydrofuran DD31311D3D024404/13/23   3:37 1 ND (5.0) 

8260BToluene DD31311D3D024404/13/23  14:00 100 250 (100) 

8260Btrans-1,2-Dichloroethene DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260Btrans-1,3-Dichloropropene DD31311D3D024404/13/23   3:37 1 ND (0.4) 

8260BTrichloroethene DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260BTrichlorofluoromethane DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260BVinyl Chloride DD31311D3D024404/13/23   3:37 1 ND (1.0) 

8260BXylene O DD31311D3D024404/13/23  14:00 100 1070 (100) 

8260BXylene P,M DD31311D3D024404/13/23  14:00 100 1420 (200) 

8260BXylenes (Total) [CALC]04/13/23  14:00 100 2490 (200) 

%Recovery Qualifier Limits

70-130106 %Surrogate: 1,2-Dichloroethane-d4

70-130102 %Surrogate: 4-Bromofluorobenzene

70-13099 %Surrogate: Dibromofluoromethane

70-13097 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23D0279

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B208-MW

Date Sampled:  04/07/23 12:15

ESS Laboratory Sample ID:  23D0279-01

Sample Matrix:  Ground Water

Prepared:  4/12/23  14:30
Analyst:  TJInitial Volume:  1070ml

Final Volume:  0.25ml

Percent Solids:  N/A

Extraction Method:  3510C

Units: ug/L

8270D(SIM) Polynuclear Aromatic Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8270D SIM PAH2-Methylnaphthalene DD31226D3D023304/12/23  21:52 400 469 (74.8) 

8270D SIM PAHAcenaphthene DD31226D3D023304/12/23  21:32 40 48.4 (7.48) 

8270D SIM PAHAcenaphthylene DD31226D3D023304/12/23  20:09 1 2.30 (0.19) 

8270D SIM PAHAnthracene DD31226D3D023304/12/23  20:09 1 2.49 (0.19) 

8270D SIM PAHBenzo(a)anthracene DD31226D3D023304/12/23  20:09 1 ND (0.05) 

8270D SIM PAHBenzo(a)pyrene DD31226D3D023304/12/23  20:09 1 ND (0.05) 

8270D SIM PAHBenzo(b)fluoranthene DD31226D3D023304/12/23  20:09 1 ND (0.05) 

8270D SIM PAHBenzo(g,h,i)perylene DD31226D3D023304/12/23  20:09 1 ND (0.19) 

8270D SIM PAHBenzo(k)fluoranthene DD31226D3D023304/12/23  20:09 1 ND (0.05) 

8270D SIM PAHChrysene DD31226D3D023304/12/23  20:09 1 ND (0.05) 

8270D SIM PAHDibenzo(a,h)Anthracene DD31226D3D023304/12/23  20:09 1 ND (0.05) 

8270D SIM PAHFluoranthene DD31226D3D023304/12/23  20:09 1 0.77 (0.19) 

8270D SIM PAHFluorene DD31226D3D023304/12/23  21:11 4 23.7 (0.75) 

8270D SIM PAHIndeno(1,2,3-cd)Pyrene DD31226D3D023304/12/23  20:09 1 ND (0.05) 

8270D SIM PAHNaphthalene DD31226D3D023304/12/23  21:52 400 3380 (74.8) 

8270D SIM PAHPhenanthrene DD31226D3D023304/12/23  21:11 4 22.1 (0.75) 

8270D SIM PAHPyrene DD31226D3D023304/12/23  20:09 1 0.60 (0.19) 

%Recovery Qualifier Limits

30-13099 %Surrogate: 1,2-Dichlorobenzene-d4

30-13043 %Surrogate: 2-Fluorobiphenyl

30-13038 %Surrogate: Nitrobenzene-d5

30-13065 %Surrogate: p-Terphenyl-d14

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 9 of 20



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23D0279

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8260B Volatile Organic Compounds

Batch DD31311 - 5030B

Blank

1.0 ug/L1,1,1,2-Tetrachloroethane ND

1.0 ug/L1,1,1-Trichloroethane ND

0.5 ug/L1,1,2,2-Tetrachloroethane ND

1.0 ug/L1,1,2-Trichloroethane ND

1.0 ug/L1,1-Dichloroethane ND

1.0 ug/L1,1-Dichloroethene ND

2.0 ug/L1,1-Dichloropropene ND

1.0 ug/L1,2,3-Trichlorobenzene ND

1.0 ug/L1,2,3-Trichloropropane ND

1.0 ug/L1,2,4-Trichlorobenzene ND

1.0 ug/L1,2,4-Trimethylbenzene ND

5.0 ug/L1,2-Dibromo-3-Chloropropane ND

1.0 ug/L1,2-Dibromoethane ND

1.0 ug/L1,2-Dichlorobenzene ND

1.0 ug/L1,2-Dichloroethane ND

1.0 ug/L1,2-Dichloropropane ND

1.0 ug/L1,3,5-Trimethylbenzene ND

1.0 ug/L1,3-Dichlorobenzene ND

1.0 ug/L1,3-Dichloropropane ND

1.0 ug/L1,4-Dichlorobenzene ND

500 ug/L1,4-Dioxane - Screen ND

1.0 ug/L2,2-Dichloropropane ND

10.0 ug/L2-Butanone ND

1.0 ug/L2-Chlorotoluene ND

10.0 ug/L2-Hexanone ND

1.0 ug/L4-Chlorotoluene ND

1.0 ug/L4-Isopropyltoluene ND

10.0 ug/L4-Methyl-2-Pentanone ND

10.0 ug/LAcetone ND

1.0 ug/LBenzene ND

2.0 ug/LBromobenzene ND

1.0 ug/LBromochloromethane ND

0.6 ug/LBromodichloromethane ND

1.0 ug/LBromoform ND

2.0 ug/LBromomethane ND

1.0 ug/LCarbon Disulfide ND

1.0 ug/LCarbon Tetrachloride ND

1.0 ug/LChlorobenzene ND

2.0 ug/LChloroethane ND

1.0 ug/LChloroform ND

2.0 ug/LChloromethane ND

1.0 ug/Lcis-1,2-Dichloroethene ND

0.4 ug/Lcis-1,3-Dichloropropene ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23D0279

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8260B Volatile Organic Compounds

Batch DD31311 - 5030B

1.0 ug/LDibromochloromethane ND

1.0 ug/LDibromomethane ND

2.0 ug/LDichlorodifluoromethane ND

1.0 ug/LDiethyl Ether ND

1.0 ug/LDi-isopropyl ether ND

1.0 ug/LEthyl tertiary-butyl ether ND

1.0 ug/LEthylbenzene ND

0.6 ug/LHexachlorobutadiene ND

1.0 ug/LHexachloroethane ND

1.0 ug/LIsopropylbenzene ND

1.0 ug/LMethyl tert-Butyl Ether ND

2.0 ug/LMethylene Chloride ND

1.0 ug/LNaphthalene ND

1.0 ug/Ln-Butylbenzene ND

1.0 ug/Ln-Propylbenzene ND

1.0 ug/Lsec-Butylbenzene ND

1.0 ug/LStyrene ND

1.0 ug/Ltert-Butylbenzene ND

1.0 ug/LTertiary-amyl methyl ether ND

1.0 ug/LTetrachloroethene ND

5.0 ug/LTetrahydrofuran ND

1.0 ug/LToluene ND

1.0 ug/Ltrans-1,2-Dichloroethene ND

0.4 ug/Ltrans-1,3-Dichloropropene ND

1.0 ug/LTrichloroethene ND

1.0 ug/LTrichlorofluoromethane ND

1.0 ug/LVinyl Chloride ND

1.0 ug/LXylene O ND

2.0 ug/LXylene P,M ND

25.00 70-13010425.9 ug/LSurrogate: 1,2-Dichloroethane-d4

25.00 70-1309824.6 ug/LSurrogate: 4-Bromofluorobenzene

25.00 70-1309724.2 ug/LSurrogate: Dibromofluoromethane

25.00 70-1309924.8 ug/LSurrogate: Toluene-d8

LCS

1.0 10.00 70-13094ug/L1,1,1,2-Tetrachloroethane 9.4

1.0 10.00 70-13095ug/L1,1,1-Trichloroethane 9.5

0.5 10.00 70-13090ug/L1,1,2,2-Tetrachloroethane 9.0

1.0 10.00 70-13091ug/L1,1,2-Trichloroethane 9.1

1.0 10.00 70-13093ug/L1,1-Dichloroethane 9.3

1.0 10.00 70-13090ug/L1,1-Dichloroethene 9.0

2.0 10.00 70-13096ug/L1,1-Dichloropropene 9.6

1.0 10.00 70-13092ug/L1,2,3-Trichlorobenzene 9.2

1.0 10.00 70-13090ug/L1,2,3-Trichloropropane 9.0

1.0 10.00 70-13092ug/L1,2,4-Trichlorobenzene 9.2
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23D0279

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8260B Volatile Organic Compounds

Batch DD31311 - 5030B

1.0 10.00 70-13089ug/L1,2,4-Trimethylbenzene 8.9

5.0 10.00 70-13088ug/L1,2-Dibromo-3-Chloropropane 8.8

1.0 10.00 70-13092ug/L1,2-Dibromoethane 9.2

1.0 10.00 70-13092ug/L1,2-Dichlorobenzene 9.2

1.0 10.00 70-13098ug/L1,2-Dichloroethane 9.8

1.0 10.00 70-13090ug/L1,2-Dichloropropane 9.0

1.0 10.00 70-13093ug/L1,3,5-Trimethylbenzene 9.3

1.0 10.00 70-13092ug/L1,3-Dichlorobenzene 9.2

1.0 10.00 70-13098ug/L1,3-Dichloropropane 9.8

1.0 10.00 70-13098ug/L1,4-Dichlorobenzene 9.8

500 200.0 0-332106ug/L1,4-Dioxane - Screen 212

1.0 10.00 70-13085ug/L2,2-Dichloropropane 8.5

10.0 50.00 70-130120ug/L2-Butanone 60.1

1.0 10.00 70-13093ug/L2-Chlorotoluene 9.3

10.0 50.00 70-130120ug/L2-Hexanone 60.2

1.0 10.00 70-13093ug/L4-Chlorotoluene 9.3

1.0 10.00 70-13090ug/L4-Isopropyltoluene 9.0

10.0 50.00 70-130104ug/L4-Methyl-2-Pentanone 51.8

10.0 50.00 70-130118ug/LAcetone 59.1

1.0 10.00 70-13092ug/LBenzene 9.2

2.0 10.00 70-13095ug/LBromobenzene 9.5

1.0 10.00 70-13092ug/LBromochloromethane 9.2

0.6 10.00 70-13092ug/LBromodichloromethane 9.2

1.0 10.00 70-13087ug/LBromoform 8.7

2.0 10.00 70-13087ug/LBromomethane 8.7

1.0 10.00 70-130101ug/LCarbon Disulfide 10.1

1.0 10.00 70-13094ug/LCarbon Tetrachloride 9.4

1.0 10.00 70-13092ug/LChlorobenzene 9.2

2.0 10.00 70-13095ug/LChloroethane 9.5

1.0 10.00 70-13096ug/LChloroform 9.6

2.0 10.00 70-13083ug/LChloromethane 8.3

1.0 10.00 70-13098ug/Lcis-1,2-Dichloroethene 9.8

0.4 10.00 70-13088ug/Lcis-1,3-Dichloropropene 8.8

1.0 10.00 70-13087ug/LDibromochloromethane 8.7

1.0 10.00 70-13091ug/LDibromomethane 9.1

2.0 10.00 70-13085ug/LDichlorodifluoromethane 8.5

1.0 10.00 70-13098ug/LDiethyl Ether 9.8

1.0 10.00 70-130107ug/LDi-isopropyl ether 10.7

1.0 10.00 70-130102ug/LEthyl tertiary-butyl ether 10.2

1.0 10.00 70-13091ug/LEthylbenzene 9.1

0.6 10.00 70-13091ug/LHexachlorobutadiene 9.1

1.0 10.00 70-13088ug/LHexachloroethane 8.8

1.0 10.00 70-13092ug/LIsopropylbenzene 9.2

1.0 10.00 70-13095ug/LMethyl tert-Butyl Ether 9.5
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23D0279

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8260B Volatile Organic Compounds

Batch DD31311 - 5030B

2.0 10.00 70-13096ug/LMethylene Chloride 9.6

1.0 10.00 70-13090ug/LNaphthalene 9.0

1.0 10.00 70-13092ug/Ln-Butylbenzene 9.2

1.0 10.00 70-13092ug/Ln-Propylbenzene 9.2

1.0 10.00 70-13089ug/Lsec-Butylbenzene 8.9

1.0 10.00 70-13090ug/LStyrene 9.0

1.0 10.00 70-13094ug/Ltert-Butylbenzene 9.4

1.0 10.00 70-13099ug/LTertiary-amyl methyl ether 9.9

1.0 10.00 70-130108ug/LTetrachloroethene 10.8

5.0 10.00 70-130108ug/LTetrahydrofuran 10.8

1.0 10.00 70-13091ug/LToluene 9.1

1.0 10.00 70-13085ug/Ltrans-1,2-Dichloroethene 8.5

0.4 10.00 70-13078ug/Ltrans-1,3-Dichloropropene 7.8

1.0 10.00 70-13096ug/LTrichloroethene 9.6

1.0 10.00 70-13095ug/LTrichlorofluoromethane 9.5

1.0 10.00 70-13081ug/LVinyl Chloride 8.1

1.0 10.00 70-13092ug/LXylene O 9.2

2.0 20.00 70-13096ug/LXylene P,M 19.2

25.00 70-13010526.2 ug/LSurrogate: 1,2-Dichloroethane-d4

25.00 70-13010025.0 ug/LSurrogate: 4-Bromofluorobenzene

25.00 70-13010025.0 ug/LSurrogate: Dibromofluoromethane

25.00 70-1309824.4 ug/LSurrogate: Toluene-d8

LCS Dup

1.0 10.00 2070-13096 2ug/L1,1,1,2-Tetrachloroethane 9.6

1.0 10.00 2070-13098 3ug/L1,1,1-Trichloroethane 9.8

0.5 10.00 2070-13088 2ug/L1,1,2,2-Tetrachloroethane 8.8

1.0 10.00 2070-13093 2ug/L1,1,2-Trichloroethane 9.3

1.0 10.00 2070-13097 4ug/L1,1-Dichloroethane 9.7

1.0 10.00 2070-13092 1ug/L1,1-Dichloroethene 9.2

2.0 10.00 2070-13098 2ug/L1,1-Dichloropropene 9.8

1.0 10.00 2070-13091 0.3ug/L1,2,3-Trichlorobenzene 9.1

1.0 10.00 2070-13090 0.1ug/L1,2,3-Trichloropropane 9.0

1.0 10.00 2070-13093 1ug/L1,2,4-Trichlorobenzene 9.3

1.0 10.00 2070-13089 0.2ug/L1,2,4-Trimethylbenzene 8.9

5.0 10.00 2070-13085 4ug/L1,2-Dibromo-3-Chloropropane 8.5

1.0 10.00 2070-13094 1ug/L1,2-Dibromoethane 9.4

1.0 10.00 2070-13092 0.2ug/L1,2-Dichlorobenzene 9.2

1.0 10.00 2070-13098 0.6ug/L1,2-Dichloroethane 9.8

1.0 10.00 2070-13094 3ug/L1,2-Dichloropropane 9.4

1.0 10.00 2070-13094 1ug/L1,3,5-Trimethylbenzene 9.4

1.0 10.00 2070-13094 2ug/L1,3-Dichlorobenzene 9.4

1.0 10.00 2070-130100 2ug/L1,3-Dichloropropane 10.0

1.0 10.00 2070-13099 1ug/L1,4-Dichlorobenzene 9.9

500 200.0 2000-332106 0.4ug/L1,4-Dioxane - Screen 211
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23D0279

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8260B Volatile Organic Compounds

Batch DD31311 - 5030B

1.0 10.00 2070-13087 3ug/L2,2-Dichloropropane 8.7

10.0 50.00 2070-130120 0.1ug/L2-Butanone 60.2

1.0 10.00 2070-13095 2ug/L2-Chlorotoluene 9.5

10.0 50.00 2070-130121 0.4ug/L2-Hexanone 60.4

1.0 10.00 2070-13095 2ug/L4-Chlorotoluene 9.5

1.0 10.00 2070-13092 2ug/L4-Isopropyltoluene 9.2

10.0 50.00 2070-130104 0.1ug/L4-Methyl-2-Pentanone 51.8

10.0 50.00 2070-130112 5ug/LAcetone 56.1

1.0 10.00 2070-13096 5ug/LBenzene 9.6

2.0 10.00 2070-13095 0.2ug/LBromobenzene 9.5

1.0 10.00 2070-13095 3ug/LBromochloromethane 9.5

0.6 10.00 2070-13091 1ug/LBromodichloromethane 9.1

1.0 10.00 2070-13086 2ug/LBromoform 8.6

2.0 10.00 2070-13089 3ug/LBromomethane 8.9

1.0 10.00 2070-13098 3ug/LCarbon Disulfide 9.8

1.0 10.00 2070-13096 2ug/LCarbon Tetrachloride 9.6

1.0 10.00 2070-13093 2ug/LChlorobenzene 9.3

2.0 10.00 2070-13094 1ug/LChloroethane 9.4

1.0 10.00 2070-13099 2ug/LChloroform 9.9

2.0 10.00 2070-13085 3ug/LChloromethane 8.5

1.0 10.00 2070-13099 0.8ug/Lcis-1,2-Dichloroethene 9.9

0.4 10.00 2070-13089 2ug/Lcis-1,3-Dichloropropene 8.9

1.0 10.00 2070-13089 2ug/LDibromochloromethane 8.9

1.0 10.00 2070-13095 4ug/LDibromomethane 9.5

2.0 10.00 2070-13086 0.5ug/LDichlorodifluoromethane 8.6

1.0 10.00 2070-13095 4ug/LDiethyl Ether 9.5

1.0 10.00 2070-130106 0.4ug/LDi-isopropyl ether 10.6

1.0 10.00 2070-130103 0.5ug/LEthyl tertiary-butyl ether 10.3

1.0 10.00 2070-13094 3ug/LEthylbenzene 9.4

0.6 10.00 2070-13090 0.9ug/LHexachlorobutadiene 9.0

1.0 10.00 2070-13092 4ug/LHexachloroethane 9.2

1.0 10.00 2070-13095 2ug/LIsopropylbenzene 9.5

1.0 10.00 2070-130103 7ug/LMethyl tert-Butyl Ether 10.3

2.0 10.00 2070-13099 3ug/LMethylene Chloride 9.9

1.0 10.00 2070-13089 1ug/LNaphthalene 8.9

1.0 10.00 2070-13092 0.4ug/Ln-Butylbenzene 9.2

1.0 10.00 2070-13094 1ug/Ln-Propylbenzene 9.4

1.0 10.00 2070-13090 2ug/Lsec-Butylbenzene 9.0

1.0 10.00 2070-13092 2ug/LStyrene 9.2

1.0 10.00 2070-13094 1ug/Ltert-Butylbenzene 9.4

1.0 10.00 2070-130101 3ug/LTertiary-amyl methyl ether 10.1

1.0 10.00 2070-130113 4ug/LTetrachloroethene 11.3

5.0 10.00 2070-130108 0.3ug/LTetrahydrofuran 10.8

1.0 10.00 2070-13093 2ug/LToluene 9.3
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23D0279

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8260B Volatile Organic Compounds

Batch DD31311 - 5030B

1.0 10.00 2070-13098 14ug/Ltrans-1,2-Dichloroethene 9.8

0.4 10.00 2070-13078 0.4ug/Ltrans-1,3-Dichloropropene 7.8

1.0 10.00 2070-13096 0ug/LTrichloroethene 9.6

1.0 10.00 2070-13096 0.4ug/LTrichlorofluoromethane 9.6

1.0 10.00 2070-13086 6ug/LVinyl Chloride 8.6

1.0 10.00 2070-13095 3ug/LXylene O 9.5

2.0 20.00 2070-13098 2ug/LXylene P,M 19.5

25.00 70-13010726.7 ug/LSurrogate: 1,2-Dichloroethane-d4

25.00 70-13010125.1 ug/LSurrogate: 4-Bromofluorobenzene

25.00 70-13010025.1 ug/LSurrogate: Dibromofluoromethane

25.00 70-1309924.8 ug/LSurrogate: Toluene-d8

8270D(SIM) Polynuclear Aromatic Hydrocarbon

Batch DD31226 - 3510C

Blank

0.20 ug/L2-Methylnaphthalene ND

0.20 ug/LAcenaphthene ND

0.20 ug/LAcenaphthylene ND

0.20 ug/LAnthracene ND

0.05 ug/LBenzo(a)anthracene ND

0.05 ug/LBenzo(a)pyrene ND

0.05 ug/LBenzo(b)fluoranthene 0.06

0.20 ug/LBenzo(g,h,i)perylene ND

0.05 ug/LBenzo(k)fluoranthene ND

0.05 ug/LChrysene 0.06

0.05 ug/LDibenzo(a,h)Anthracene ND

0.20 ug/LFluoranthene ND

0.20 ug/LFluorene ND

0.05 ug/LIndeno(1,2,3-cd)Pyrene ND

0.20 ug/LNaphthalene ND

0.20 ug/LPhenanthrene ND

0.20 ug/LPyrene ND

2.500 30-130591.48 ug/LSurrogate: 1,2-Dichlorobenzene-d4

2.500 30-130611.53 ug/LSurrogate: 2-Fluorobiphenyl

2.500 30-130731.82 ug/LSurrogate: Nitrobenzene-d5

2.500 30-130691.73 ug/LSurrogate: p-Terphenyl-d14

LCS

0.20 4.000 40-14059ug/L2-Methylnaphthalene 2.37

0.20 4.000 40-14061ug/LAcenaphthene 2.43

0.20 4.000 40-14064ug/LAcenaphthylene 2.55

0.20 4.000 40-14063ug/LAnthracene 2.53

0.05 4.000 40-14063ug/LBenzo(a)anthracene 2.53

0.05 4.000 40-14070ug/LBenzo(a)pyrene 2.79

0.05 4.000 40-14059ug/LBenzo(b)fluoranthene 2.35
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23D0279

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8270D(SIM) Polynuclear Aromatic Hydrocarbon

Batch DD31226 - 3510C

0.20 4.000 40-14062ug/LBenzo(g,h,i)perylene 2.48

0.05 4.000 40-14061ug/LBenzo(k)fluoranthene 2.44

0.05 4.000 40-14066ug/LChrysene 2.66

0.05 4.000 40-14062ug/LDibenzo(a,h)Anthracene 2.49

0.20 4.000 40-14066ug/LFluoranthene 2.65

0.20 4.000 40-14065ug/LFluorene 2.60

0.05 4.000 40-14064ug/LIndeno(1,2,3-cd)Pyrene 2.55

0.20 4.000 40-14071ug/LNaphthalene 2.82

0.20 4.000 40-14061ug/LPhenanthrene 2.45

0.20 4.000 40-14060ug/LPyrene 2.39

2.500 30-130471.18 ug/LSurrogate: 1,2-Dichlorobenzene-d4

2.500 30-130541.36 ug/LSurrogate: 2-Fluorobiphenyl

2.500 30-130661.64 ug/LSurrogate: Nitrobenzene-d5

2.500 30-130631.58 ug/LSurrogate: p-Terphenyl-d14

LCS Dup

0.20 4.000 2040-14070 16ug/L2-Methylnaphthalene 2.79

0.20 4.000 2040-14074 19ug/LAcenaphthene 2.95

0.20 4.000 2040-14078 19ug/LAcenaphthylene 3.10

0.20 4.000 2040-14074 15ug/LAnthracene 2.94

0.05 4.000 2040-14074 15ug/LBenzo(a)anthracene 2.94

0.05 4.000 2040-14080 14ug/LBenzo(a)pyrene 3.20

0.05 4.000 2040-14070 17ug/LBenzo(b)fluoranthene 2.78

0.20 4.000 2040-14072 16ug/LBenzo(g,h,i)perylene 2.90

0.05 4.000 2040-14071 16ug/LBenzo(k)fluoranthene 2.86

0.05 4.000 2040-14078 16ug/LChrysene 3.11

0.05 4.000 2040-14074 18ug/LDibenzo(a,h)Anthracene 2.98

0.20 4.000 2040-14073 10ug/LFluoranthene 2.94

0.20 4.000 2040-14079 19ug/LFluorene 3.15

0.05 4.000 2040-14075 17ug/LIndeno(1,2,3-cd)Pyrene 3.02

0.20 4.000 2040-14076 7ug/LNaphthalene 3.02

0.20 4.000 2040-14073 17ug/LPhenanthrene 2.91

0.20 4.000 2040-14070 16ug/LPyrene 2.81

2.500 30-130541.35 ug/LSurrogate: 1,2-Dichlorobenzene-d4

2.500 30-130631.58 ug/LSurrogate: 2-Fluorobiphenyl

2.500 30-130771.93 ug/LSurrogate: Nitrobenzene-d5

2.500 30-130781.95 ug/LSurrogate: p-Terphenyl-d14
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23D0279

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

D Diluted.

BT Benzidine tailing factor >2.

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probable Number

Too numerous to Count

Colony Forming Units
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  23D0279

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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CERTIFICATE OF ANALYSIS

Justin Ivas

GZA GeoEnvironmental, Inc.

249 Vanderbilt Avenue

Norwood, MA 02062

RE:  Haverhill Former MGP (01.0172397.10)

ESS Laboratory Work Order Number:   24B0717

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated integration 

because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0717

CERTIFICATE OF ANALYSIS

SAMPLE RECEIPT

The following samples were received on February 23, 2024 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance Standards 

listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been performed and 

achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits above 

regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison spreadsheet) 

electronic deliverable which will highlight these exceedances.

Question I: All samples for VOA were analyzed for a subset of the required MCP list per the client's request.

Lab Number MatrixSample Name Analysis

B206-Water 8260DGround Water24B0717-01 

NFSB-02-Water 8260DGround Water24B0717-02 

B208-Water 8260DGround Water24B0717-03 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0717

CERTIFICATE OF ANALYSIS

PROJECT NARRATIVE

Volatile Organics
Elevated Method Reporting Limits due to sample matrix (EL).24B0717-01

Elevated Method Reporting Limits due to sample matrix (EL).24B0717-02

Elevated Method Reporting Limits due to sample matrix (EL).24B0717-03

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0717

CERTIFICATE OF ANALYSIS

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These methods are 

reported per client request and are not NELAP accredited.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0717

CERTIFICATE OF ANALYSIS

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 24B0717-01 through 24B0717-03

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly  Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s)  Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s)     Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality  Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer  Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method?  Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated  Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)?  Yes (   )  No (   )*

Data User Note: Data that achieve ''Presumptive Certainty'' status may not necessarily meet the data usability and

representativeness requirements described in 310 CMR 40. 1056 (2)(k) and WSC-07-350.

H Were all QC performance standards specified in the CAM protocol(s) achieved?  Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)?  Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: February 27, 2024
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0717

CERTIFICATE OF ANALYSIS

Client Sample ID:  B206-Water

Date Sampled:  02/22/24 12:05

ESS Laboratory Sample ID:  24B0717-01

Sample Matrix:  Ground Water

Prepared:  2/27/24   8:00
Analyst:  MDInitial Volume:  5ml

Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Volatile Organics

Analyte Results (MRL) MDL Method Limit Analyst Analyzed Sequence BatchDF
8260D MD DB42718D4B052002/27/24  13:53 500 11100 (500) Benzene

8260D MD DB42718D4B052002/27/24  13:53 500 1810 (500) Ethylbenzene

8260D MD DB42718D4B052002/27/24  13:53 500 ND (500) Methyl tert-Butyl Ether

8260D MD DB42718D4B052002/27/24  13:53 500 6850 (500) Naphthalene

8260D MD DB42718D4B052002/27/24  13:53 500 ND (500) Styrene

8260D MD DB42718D4B052002/27/24  13:53 500 ND (500) Toluene

8260D MD DB42718D4B052002/27/24  13:53 500 1280 (500) Xylene O

8260D MD DB42718D4B052002/27/24  13:53 500 1870 (1000) Xylene P,M

8260D MD DB42718D4B052002/27/24  13:53 500 3150 (1000) Xylenes (Total)

%Recovery Qualifier Limits

70-13098 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0717

CERTIFICATE OF ANALYSIS

Client Sample ID:  NFSB-02-Water

Date Sampled:  02/22/24 13:15

ESS Laboratory Sample ID:  24B0717-02

Sample Matrix:  Ground Water

Prepared:  2/26/24   8:00
Analyst:  MDInitial Volume:  5ml

Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Volatile Organics

Analyte Results (MRL) MDL Method Limit Analyst Analyzed Sequence BatchDF
8260D MD DB42624D4B048602/26/24  16:37 100 2180 (100) Benzene

8260D MD DB42624D4B048602/26/24  16:37 100 221 (100) Ethylbenzene

8260D MD DB42624D4B048602/26/24  16:37 100 ND (100) Methyl tert-Butyl Ether

8260D MD DB42624D4B048602/26/24  16:37 100 1460 (100) Naphthalene

8260D MD DB42624D4B048602/26/24  16:37 100 ND (100) Styrene

8260D MD DB42624D4B048602/26/24  16:37 100 ND (100) Toluene

8260D MD DB42624D4B048602/26/24  16:37 100 162 (100) Xylene O

8260D MD DB42624D4B048602/26/24  16:37 100 ND (200) Xylene P,M

8260D MD DB42624D4B048602/26/24  16:37 100 330 (200) Xylenes (Total)

%Recovery Qualifier Limits

70-13098 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0717

CERTIFICATE OF ANALYSIS

Client Sample ID:  B208-Water

Date Sampled:  02/22/24 13:55

ESS Laboratory Sample ID:  24B0717-03

Sample Matrix:  Ground Water

Prepared:  2/27/24   8:00
Analyst:  MDInitial Volume:  5ml

Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Volatile Organics

Analyte Results (MRL) MDL Method Limit Analyst Analyzed Sequence BatchDF
8260D MD DB42718D4B052002/27/24  14:20 500 12500 (500) Benzene

8260D MD DB42718D4B052002/27/24  14:20 500 2300 (500) Ethylbenzene

8260D MD DB42718D4B052002/27/24  14:20 500 ND (500) Methyl tert-Butyl Ether

8260D MD DB42718D4B052002/27/24  14:20 500 9200 (500) Naphthalene

8260D MD DB42718D4B052002/27/24  14:20 500 ND (500) Styrene

8260D MD DB42718D4B052002/27/24  14:20 500 825 (500) Toluene

8260D MD DB42718D4B052002/27/24  14:20 500 1300 (500) Xylene O

8260D MD DB42718D4B052002/27/24  14:20 500 1820 (1000) Xylene P,M

8260D MD DB42718D4B052002/27/24  14:20 500 3120 (1000) Xylenes (Total)

%Recovery Qualifier Limits

70-130101 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0717

CERTIFICATE OF ANALYSIS

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Volatile Organics

Batch DB42624 - 5030B

Blank

1.0 ug/LBenzene ND

1.0 ug/LEthylbenzene ND

1.0 ug/LMethyl tert-Butyl Ether ND

1.0 ug/LNaphthalene ND

1.0 ug/LStyrene ND

1.0 ug/LToluene ND

1.0 ug/LXylene O ND

2.0 ug/LXylene P,M ND

2.0 ug/LXylenes (Total) ND

LCS

1.0 10.00 70-13098ug/LBenzene 9.8

1.0 10.00 70-13097ug/LEthylbenzene 9.7

1.0 10.00 70-13099ug/LMethyl tert-Butyl Ether 9.9

1.0 10.00 40-160108ug/LNaphthalene 10.8

1.0 10.00 40-16095ug/LStyrene 9.5

1.0 10.00 70-130100ug/LToluene 10.0

1.0 10.00 70-13095ug/LXylene O 9.5

2.0 20.00 70-13093ug/LXylene P,M 18.7

2.0 30.00 70-13094ug/LXylenes (Total) 28.2

LCS Dup

1.0 10.00 2070-130102 5ug/LBenzene 10.2

1.0 10.00 2070-130101 4ug/LEthylbenzene 10.1

1.0 10.00 2070-13099 0.1ug/LMethyl tert-Butyl Ether 9.9

1.0 10.00 2040-160106 2ug/LNaphthalene 10.6

1.0 10.00 2040-16095 0.3ug/LStyrene 9.5

1.0 10.00 2070-13098 2ug/LToluene 9.8

1.0 10.00 2070-13096 2ug/LXylene O 9.6

2.0 20.00 2070-13097 4ug/LXylene P,M 19.4

2.0 30.00 2070-13097 3ug/LXylenes (Total) 29.0

Batch DB42718 - 5030B

Blank

1.0 ug/LBenzene ND

1.0 ug/LEthylbenzene ND

1.0 ug/LMethyl tert-Butyl Ether ND

1.0 ug/LNaphthalene ND

1.0 ug/LStyrene ND

1.0 ug/LToluene ND

1.0 ug/LXylene O ND

2.0 ug/LXylene P,M ND

2.0 ug/LXylenes (Total) ND

LCS

1.0 10.00 70-130106ug/LBenzene 10.6
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0717

CERTIFICATE OF ANALYSIS

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Volatile Organics

Batch DB42718 - 5030B

1.0 10.00 70-130101ug/LEthylbenzene 10.1

1.0 10.00 70-130102ug/LMethyl tert-Butyl Ether 10.2

1.0 10.00 40-160117ug/LNaphthalene 11.7

1.0 10.00 40-160102ug/LStyrene 10.2

1.0 10.00 70-130106ug/LToluene 10.6

1.0 10.00 70-130100ug/LXylene O 10.0

2.0 20.00 70-130100ug/LXylene P,M 20.1

2.0 30.00 70-130100ug/LXylenes (Total) 30.0

LCS Dup

1.0 10.00 2070-130110 4ug/LBenzene 11.0

1.0 10.00 2070-130106 4ug/LEthylbenzene 10.6

1.0 10.00 2070-130102 0.1ug/LMethyl tert-Butyl Ether 10.2

1.0 10.00 2040-160108 8ug/LNaphthalene 10.8

1.0 10.00 2040-160104 3ug/LStyrene 10.4

1.0 10.00 2070-130106 0.09ug/LToluene 10.6

1.0 10.00 2070-130100 0.3ug/LXylene O 10.0

2.0 20.00 2070-130101 0.5ug/LXylene P,M 20.2

2.0 30.00 2070-130101 0.5ug/LXylenes (Total) 30.2
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0717

CERTIFICATE OF ANALYSIS

Notes and Definitions 

U Analyte included in the analysis, but not detected

EL Elevated Method Reporting Limits due to sample matrix (EL).

D Diluted.

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probable Number

Too numerous to Count

Colony Forming Units
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0717

CERTIFICATE OF ANALYSIS

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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CERTIFICATE OF ANALYSIS

Justin Ivas

GZA GeoEnvironmental, Inc.

249 Vanderbilt Avenue

Norwood, MA 02062

RE:  284 Winter St, Haverhill MA (01.0172397.10)

ESS Laboratory Work Order Number:   24D0067

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0067

CERTIFICATE OF ANALYSIS

SAMPLE RECEIPT

The following samples were received on April 02, 2024 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Lab Number MatrixSample Name Analysis

B208 S - MW MA-VPH-2.1Ground Water24D0067-01 

B208 D - MW MA-VPH-2.1Ground Water24D0067-02 

B208 - MW MA-VPH-2.1Ground Water24D0067-03 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0067

CERTIFICATE OF ANALYSIS

PROJECT NARRATIVE

MADEP-VPH Volatile Petroleum Hydrocarbon
Surrogate recovery(ies) outside of criteria due to matrix (UCM/coelution/matrix is present) (SM).24D0067-01

2,5-Dibromotoluene - PID (133% @ 70-130%)

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0067

CERTIFICATE OF ANALYSIS

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These methods are 

reported per client request and are not NELAP accredited.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0067

CERTIFICATE OF ANALYSIS

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 24D0067-01 through 24D0067-03

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly  Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s)  Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s)  Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality  Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer  Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method?  Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated  Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)?  Yes (   )  No (   )*

Data User Note: Data that achieve ''Presumptive Certainty'' status may not necessarily meet the data usability and

representativeness requirements described in 310 CMR 40. 1056 (2)(k) and WSC-07-350.

H Were all QC performance standards specified in the CAM protocol(s) achieved?  Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)?  Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: April 04, 2024

Printed Name: Laurel Stoddard Position: Laboratory Director
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0067

CERTIFICATE OF ANALYSIS

Client Sample ID:  B208 S - MW

Date Sampled:  04/02/24 09:55

ESS Laboratory Sample ID:  24D0067-01

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD40325D4D009004/03/24  21:14 1 2870 (100) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/04/24   8:04 50 6700 (282) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/04/24   8:04 50 1580 (635) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD40325D4D009004/04/24   8:04 50 7030 (125) Benzene

MA-VPH-2.1 DD40325D4D009004/04/24   8:04 50 1310 (125) Ethylbenzene

MA-VPH-2.1 DD40325D4D009004/03/24  21:14 1 ND (1.5) Methyl tert-Butyl Ether

MA-VPH-2.1 DD40325D4D009004/04/24   8:04 50 1990 (125) Naphthalene

MA-VPH-2.1 DD40325D4D009004/03/24  21:14 1 47.1 (5.0) Toluene

MA-VPH-2.1 DD40325D4D009004/04/24   8:04 50 340 (250) Xylene O

MA-VPH-2.1 DD40325D4D009004/03/24  21:14 1 572 (10.0) Xylene P,M

MA-VPH-2.1 DD40325pH <= 2Preservative:

%Recovery Qualifier Limits

70-130124 %Surrogate: 2,5-Dibromotoluene - FID

70-130133 %Surrogate: 2,5-Dibromotoluene - PID SM
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0067

CERTIFICATE OF ANALYSIS

Client Sample ID:  B208 D - MW

Date Sampled:  04/02/24 11:11

ESS Laboratory Sample ID:  24D0067-02

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD40325D4D009004/03/24  16:39 1 ND (100) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/03/24  16:39 1 ND (158) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/03/24  16:39 1 ND (270) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD40325D4D009004/03/24  16:39 1 ND (1.5) Benzene

MA-VPH-2.1 DD40325D4D009004/03/24  16:39 1 ND (5.0) Ethylbenzene

MA-VPH-2.1 DD40325D4D009004/03/24  16:39 1 ND (1.5) Methyl tert-Butyl Ether

MA-VPH-2.1 DD40325D4D009004/03/24  16:39 1 7.7 (5.0) Naphthalene

MA-VPH-2.1 DD40325D4D009004/03/24  16:39 1 ND (5.0) Toluene

MA-VPH-2.1 DD40325D4D009004/03/24  16:39 1 ND (5.0) Xylene O

MA-VPH-2.1 DD40325D4D009004/03/24  16:39 1 ND (10.0) Xylene P,M

MA-VPH-2.1 DD40325pH <= 2Preservative:

%Recovery Qualifier Limits

70-130104 %Surrogate: 2,5-Dibromotoluene - FID

70-130105 %Surrogate: 2,5-Dibromotoluene - PID

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0067

CERTIFICATE OF ANALYSIS

Client Sample ID:  B208 - MW

Date Sampled:  04/02/24 12:45

ESS Laboratory Sample ID:  24D0067-03

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD40325D4D009004/03/24  21:48 1 6540 (100) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/04/24   8:39 50 5170 (282) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/04/24   8:39 50 2880 (750) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD40325D4D009004/04/24   8:39 50 3970 (125) Benzene

MA-VPH-2.1 DD40325D4D009004/04/24   8:39 50 2300 (125) Ethylbenzene

MA-VPH-2.1 DD40325D4D009004/03/24  21:48 1 ND (1.5) Methyl tert-Butyl Ether

MA-VPH-2.1 DD40325D4D009004/04/24   8:39 50 7430 (125) Naphthalene

MA-VPH-2.1 DD40325D4D009004/03/24  21:48 1 284 (5.0) Toluene

MA-VPH-2.1 DD40325D4D009004/04/24   8:39 50 1090 (125) Xylene O

MA-VPH-2.1 DD40325D4D009004/04/24   8:39 50 1380 (250) Xylene P,M

MA-VPH-2.1 DD40325pH <= 2Preservative:

%Recovery Qualifier Limits

70-130105 %Surrogate: 2,5-Dibromotoluene - FID

70-13099 %Surrogate: 2,5-Dibromotoluene - PID
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0067

CERTIFICATE OF ANALYSIS

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-VPH Volatile Petroleum Hydrocarbon

Batch DD40325 - 5030B

Blank

1.5 ug/LBenzene ND

150 ug/LC5-C8 Unadjusted Aliphatics ND

100 ug/LC9-C10 Aromatics ND

150 ug/LC9-C12 Unadjusted Aliphatics ND

5.0 ug/LEthylbenzene ND

1.5 ug/LMethyl tert-Butyl Ether ND

5.0 ug/LNaphthalene ND

5.0 ug/LToluene ND

5.0 ug/LXylene O ND

10.0 ug/LXylene P,M ND

LCS

1.5 50.00 70-130104ug/LBenzene 52.2

150 400.0 70-130110ug/LC5-C8 Unadjusted Aliphatics 441

100 100.0 70-13089ug/LC9-C10 Aromatics 88.7

150 300.0 70-13098ug/LC9-C12 Unadjusted Aliphatics 294

5.0 50.00 70-13097ug/LEthylbenzene 48.5

1.5 150.0 70-130101ug/LMethyl tert-Butyl Ether 151

5.0 100.0 70-13081ug/LNaphthalene 80.6

5.0 150.0 70-13096ug/LToluene 144

5.0 100.0 70-13092ug/LXylene O 91.6

10.0 200.0 70-13096ug/LXylene P,M 191

LCS Dup

1.5 50.00 2570-130103 2ug/LBenzene 51.3

150 400.0 2570-130106 4ug/LC5-C8 Unadjusted Aliphatics 424

100 100.0 2570-13087 2ug/LC9-C10 Aromatics 86.7

150 300.0 2570-13095 4ug/LC9-C12 Unadjusted Aliphatics 284

5.0 50.00 2570-13092 5ug/LEthylbenzene 46.1

1.5 150.0 2570-130102 2ug/LMethyl tert-Butyl Ether 153

5.0 100.0 2570-13083 3ug/LNaphthalene 82.9

5.0 150.0 2570-13094 2ug/LToluene 142

5.0 100.0 2570-13090 2ug/LXylene O 89.7

10.0 200.0 2570-13093 2ug/LXylene P,M 187

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0067

CERTIFICATE OF ANALYSIS

Notes and Definitions 

Z-06 pH <= 2

U Analyte included in the analysis, but not detected

SM Surrogate recovery(ies) outside of criteria due to matrix (UCM/coelution/matrix is present) (SM).

D Diluted.

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probable Number

Too numerous to Count

Colony Forming Units

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0067

CERTIFICATE OF ANALYSIS

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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CERTIFICATE OF ANALYSIS

Justin Ivas

GZA GeoEnvironmental, Inc.

249 Vanderbilt Avenue

Norwood, MA 02062

RE:  284 Winter St, Haverhill MA (01.0172397.10)

ESS Laboratory Work Order Number:   24D0705

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

SAMPLE RECEIPT

The following samples were received on April 19, 2024 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Lab Number MatrixSample Name Analysis

B304-MW MA-VPH-2.1Ground Water24D0705-01 

B305-MW MA-VPH-2.1Ground Water24D0705-02 

B306-MW MA-VPH-2.1Ground Water24D0705-03 

B307-MW MA-VPH-2.1Ground Water24D0705-04 

PZ-1 - 0 MA-VPH-2.1Ground Water24D0705-05 

PZ-2 - 0 MA-VPH-2.1Ground Water24D0705-06 

PZ-3 - 0 MA-VPH-2.1Ground Water24D0705-07 

PZ-4 - 0 MA-VPH-2.1Ground Water24D0705-08 

PZ-5 - 0 MA-VPH-2.1Ground Water24D0705-09 

AS-1 MA-VPH-2.1Ground Water24D0705-10 

B301-MW MA-VPH-2.1Ground Water24D0705-11 

B302-MW MA-VPH-2.1Ground Water24D0705-12 

B303 - S - MW MA-VPH-2.1Ground Water24D0705-13 

B303 - D - MW MA-VPH-2.1Ground Water24D0705-14 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

PROJECT NARRATIVE

MADEP-VPH Volatile Petroleum Hydrocarbon
Surrogate recovery(ies) outside of criteria due to matrix (UCM/coelution/matrix is present) (SM).24D0705-03

2,5-Dibromotoluene - FID (135% @ 70-130%), 2,5-Dibromotoluene - PID (132% @ 70-130%)

Surrogate recovery(ies) outside of criteria due to matrix (UCM/coelution/matrix is present) (SM).24D0705-09

2,5-Dibromotoluene - FID (142% @ 70-130%), 2,5-Dibromotoluene - PID (144% @ 70-130%)

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 3 of 29

http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/svoa_i.pdf
http://www.esslaboratory.com/pdf/voa_i.pdf
http://www.esslaboratory.com/pdf/voa_s.pdf
http://www.esslaboratory.com/pdf/svoa_s.pdf
http://www.esslaboratory.com/pdf/eph_vph.pdf


Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010D - ICP

6020B - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260D - VOA

8270E - SVOA

8270E SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 19-2.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These methods are 

reported per client request and are not NELAP accredited.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 24D0705-01 through 24D0705-14

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly  Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s)  Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s)  Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality  Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer  Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method?  Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated  Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)?  Yes (   )  No (   )*

Data User Note: Data that achieve ''Presumptive Certainty'' status may not necessarily meet the data usability and

representativeness requirements described in 310 CMR 40. 1056 (2)(k) and WSC-07-350.

H Were all QC performance standards specified in the CAM protocol(s) achieved?  Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)?  Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: April 26, 2024

Printed Name: Laurel Stoddard Position: Laboratory Director

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

Client Sample ID:  B304-MW

Date Sampled:  04/11/24 15:40

ESS Laboratory Sample ID:  24D0705-01

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD42226D4D045104/22/24  18:02 1 3750 (100) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/23/24  20:39 50 12000 (314) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/23/24  20:39 50 1760 (750) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD42226D4D045104/23/24  20:39 50 10400 (37.5) Benzene

MA-VPH-2.1 DD42226D4D045104/23/24  20:39 50 564 (125) Ethylbenzene

MA-VPH-2.1 DD42226D4D045104/22/24  18:02 1 3.1 (1.5) Methyl tert-Butyl Ether

MA-VPH-2.1 DD42226D4D045104/23/24  20:39 50 7000 (125) Naphthalene

MA-VPH-2.1 DD42226D4D045104/23/24  20:39 50 2990 (125) Toluene

MA-VPH-2.1 DD42226D4D045104/23/24  20:39 50 1370 (125) Xylene O

MA-VPH-2.1 DD42226D4D045104/23/24  20:39 50 2460 (250) Xylene P,M

MA-VPH-2.1 DD42226pH <= 2Preservative:

%Recovery Qualifier Limits

70-130118 %Surrogate: 2,5-Dibromotoluene - FID

70-130119 %Surrogate: 2,5-Dibromotoluene - PID

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

Client Sample ID:  B305-MW

Date Sampled:  04/16/24 12:19

ESS Laboratory Sample ID:  24D0705-02

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD42324D4D050004/23/24  17:47 1 1180 (100) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/23/24  17:47 1 ND (158) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/23/24  17:47 1 279 (270) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD42324D4D050004/23/24  17:47 1 4.9 (1.5) Benzene

MA-VPH-2.1 DD42324D4D050004/23/24  17:47 1 82.9 (5.0) Ethylbenzene

MA-VPH-2.1 DD42324D4D050004/23/24  17:47 1 ND (1.5) Methyl tert-Butyl Ether

MA-VPH-2.1 DD42324D4D050004/25/24   8:27 10 351 (25.0) Naphthalene

MA-VPH-2.1 DD42324D4D050004/23/24  17:47 1 9.0 (5.0) Toluene

MA-VPH-2.1 DD42324D4D050004/23/24  17:47 1 76.8 (5.0) Xylene O

MA-VPH-2.1 DD42324D4D050004/23/24  17:47 1 89.6 (10.0) Xylene P,M

MA-VPH-2.1 DD42324pH <= 2Preservative:

%Recovery Qualifier Limits

70-130114 %Surrogate: 2,5-Dibromotoluene - FID

70-130116 %Surrogate: 2,5-Dibromotoluene - PID

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

Client Sample ID:  B306-MW

Date Sampled:  04/16/24 14:56

ESS Laboratory Sample ID:  24D0705-03

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD42226D4D045104/22/24  19:11 1 1780 (100) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/22/24  19:11 1 493 (158) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/23/24  20:05 10 729 (290) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD42226D4D045104/22/24  19:11 1 166 (1.5) Benzene

MA-VPH-2.1 DD42226D4D045104/23/24  20:05 10 521 (25.0) Ethylbenzene

MA-VPH-2.1 DD42226D4D045104/22/24  19:11 1 ND (1.5) Methyl tert-Butyl Ether

MA-VPH-2.1 DD42226D4D045104/23/24  20:05 10 964 (25.0) Naphthalene

MA-VPH-2.1 DD42226D4D045104/22/24  19:11 1 115 (5.0) Toluene

MA-VPH-2.1 DD42226D4D045104/22/24  19:11 1 194 (5.0) Xylene O

MA-VPH-2.1 DD42226D4D045104/22/24  19:11 1 299 (10.0) Xylene P,M

MA-VPH-2.1 DD42226pH <= 2Preservative:

%Recovery Qualifier Limits

70-130135 %Surrogate: 2,5-Dibromotoluene - FID SM

70-130132 %Surrogate: 2,5-Dibromotoluene - PID SM

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

Client Sample ID:  B307-MW

Date Sampled:  04/12/24 14:40

ESS Laboratory Sample ID:  24D0705-04

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD42226D4D045104/22/24  19:45 1 1260 (100) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/23/24  19:31 10 397 (164) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/22/24  19:45 1 384 (270) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD42226D4D045104/23/24  19:31 10 319 (7.5) Benzene

MA-VPH-2.1 DD42226D4D045104/22/24  19:45 1 190 (5.0) Ethylbenzene

MA-VPH-2.1 DD42226D4D045104/22/24  19:45 1 ND (1.5) Methyl tert-Butyl Ether

MA-VPH-2.1 DD42226D4D045104/23/24  19:31 10 950 (25.0) Naphthalene

MA-VPH-2.1 DD42226D4D045104/22/24  19:45 1 13.7 (5.0) Toluene

MA-VPH-2.1 DD42226D4D045104/22/24  19:45 1 97.7 (5.0) Xylene O

MA-VPH-2.1 DD42226D4D045104/22/24  19:45 1 146 (10.0) Xylene P,M

MA-VPH-2.1 DD42226pH <= 2Preservative:

%Recovery Qualifier Limits

70-130120 %Surrogate: 2,5-Dibromotoluene - FID

70-130118 %Surrogate: 2,5-Dibromotoluene - PID

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

Client Sample ID:  PZ-1 - 0

Date Sampled:  04/17/24 13:30

ESS Laboratory Sample ID:  24D0705-05

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD42226D4D045104/22/24  20:54 1 3700 (100) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/23/24  18:22 100 15700 (232) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/23/24  18:22 100 1790 (1250) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD42226D4D045104/23/24  18:22 100 15600 (75.0) Benzene

MA-VPH-2.1 DD42226D4D045104/23/24  18:22 100 1530 (250) Ethylbenzene

MA-VPH-2.1 DD42226D4D045104/22/24  20:54 1 68.9 (1.5) Methyl tert-Butyl Ether

MA-VPH-2.1 DD42226D4D045104/23/24  18:22 100 5160 (250) Naphthalene

MA-VPH-2.1 DD42226D4D045104/22/24  20:54 1 188 (5.0) Toluene

MA-VPH-2.1 DD42226D4D045104/23/24  18:22 100 838 (250) Xylene O

MA-VPH-2.1 DD42226D4D045104/23/24  18:22 100 1010 (500) Xylene P,M

MA-VPH-2.1 DD42226pH <= 2Preservative:

%Recovery Qualifier Limits

70-130100 %Surrogate: 2,5-Dibromotoluene - FID

70-130118 %Surrogate: 2,5-Dibromotoluene - PID

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

Client Sample ID:  PZ-2 - 0

Date Sampled:  04/17/24 15:25

ESS Laboratory Sample ID:  24D0705-06

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD42226D4D045104/22/24  21:28 1 5020 (100) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/23/24  21:14 50 3580 (194) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/23/24  21:14 50 1930 (750) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD42226D4D045104/23/24  21:14 50 2280 (37.5) Benzene

MA-VPH-2.1 DD42226D4D045104/23/24  21:14 50 1700 (125) Ethylbenzene

MA-VPH-2.1 DD42226D4D045104/22/24  21:28 1 161 (1.5) Methyl tert-Butyl Ether

MA-VPH-2.1 DD42226D4D045104/23/24  21:14 50 6040 (125) Naphthalene

MA-VPH-2.1 DD42226D4D045104/22/24  21:28 1 286 (5.0) Toluene

MA-VPH-2.1 DD42226D4D045104/23/24  21:14 50 816 (125) Xylene O

MA-VPH-2.1 DD42226D4D045104/23/24  21:14 50 899 (250) Xylene P,M

MA-VPH-2.1 DD42226pH <= 2Preservative:

%Recovery Qualifier Limits

70-13086 %Surrogate: 2,5-Dibromotoluene - FID

70-130110 %Surrogate: 2,5-Dibromotoluene - PID

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

Client Sample ID:  PZ-3 - 0

Date Sampled:  04/17/24 14:41

ESS Laboratory Sample ID:  24D0705-07

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD42226D4D045104/22/24  22:02 1 5720 (100) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/23/24  21:48 50 3740 (314) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/23/24  21:48 50 1730 (510) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD42226D4D045104/23/24  21:48 50 2620 (37.5) Benzene

MA-VPH-2.1 DD42226D4D045104/23/24  21:48 50 2660 (125) Ethylbenzene

MA-VPH-2.1 DD42226D4D045104/22/24  22:02 1 37.1 (1.5) Methyl tert-Butyl Ether

MA-VPH-2.1 DD42226D4D045104/23/24  21:48 50 7410 (125) Naphthalene

MA-VPH-2.1 DD42226D4D045104/23/24  21:48 50 456 (125) Toluene

MA-VPH-2.1 DD42226D4D045104/23/24  21:48 50 813 (125) Xylene O

MA-VPH-2.1 DD42226D4D045104/22/24  22:02 1 495 (10.0) Xylene P,M

MA-VPH-2.1 DD42226pH <= 2Preservative:

%Recovery Qualifier Limits

70-13090 %Surrogate: 2,5-Dibromotoluene - FID

70-130106 %Surrogate: 2,5-Dibromotoluene - PID

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 12 of 29



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

Client Sample ID:  PZ-4 - 0

Date Sampled:  04/18/24 11:05

ESS Laboratory Sample ID:  24D0705-08

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD42226D4D045104/22/24  23:46 1 6790 (100) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/24/24  15:12 50 3490 (314) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/24/24  15:12 50 3440 (750) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD42226D4D045104/24/24  15:12 50 1690 (37.5) Benzene

MA-VPH-2.1 DD42226D4D045104/24/24  15:12 50 2080 (125) Ethylbenzene

MA-VPH-2.1 DD42226D4D045104/22/24  23:46 1 36.6 (1.5) Methyl tert-Butyl Ether

MA-VPH-2.1 DD42226D4D045104/24/24  15:12 50 8920 (125) Naphthalene

MA-VPH-2.1 DD42226D4D045104/24/24  15:12 50 1030 (125) Toluene

MA-VPH-2.1 DD42226D4D045104/24/24  15:12 50 1290 (125) Xylene O

MA-VPH-2.1 DD42226D4D045104/24/24  15:12 50 2650 (250) Xylene P,M

MA-VPH-2.1 DD42226pH <= 2Preservative:

%Recovery Qualifier Limits

70-130106 %Surrogate: 2,5-Dibromotoluene - FID

70-130120 %Surrogate: 2,5-Dibromotoluene - PID

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

Client Sample ID:  PZ-5 - 0

Date Sampled:  04/18/24 12:50

ESS Laboratory Sample ID:  24D0705-09

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD42226D4D045104/22/24  13:28 1 6260 (100) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/22/24  13:28 1 1490 (158) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/23/24  18:56 50 1370 (750) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD42226D4D045104/22/24  13:28 1 141 (1.5) Benzene

MA-VPH-2.1 DD42226D4D045104/23/24  18:56 50 820 (125) Ethylbenzene

MA-VPH-2.1 DD42226D4D045104/22/24  13:28 1 6.2 (1.5) Methyl tert-Butyl Ether

MA-VPH-2.1 DD42226D4D045104/23/24  18:56 50 4660 (125) Naphthalene

MA-VPH-2.1 DD42226D4D045104/22/24  13:28 1 97.8 (5.0) Toluene

MA-VPH-2.1 DD42226D4D045104/23/24  18:56 50 787 (125) Xylene O

MA-VPH-2.1 DD42226D4D045104/23/24  18:56 50 929 (250) Xylene P,M

MA-VPH-2.1 DD42226pH <= 2Preservative:

%Recovery Qualifier Limits

70-130142 %Surrogate: 2,5-Dibromotoluene - FID SM

70-130144 %Surrogate: 2,5-Dibromotoluene - PID SM

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

Client Sample ID:  AS-1

Date Sampled:  04/18/24 16:30

ESS Laboratory Sample ID:  24D0705-10

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD42226D4D045104/22/24  22:37 1 5520 (100) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/24/24  14:03 50 1510 (314) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/24/24  14:03 50 2180 (750) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD42226D4D045104/24/24  14:03 50 728 (37.5) Benzene

MA-VPH-2.1 DD42226D4D045104/24/24  14:03 50 1170 (125) Ethylbenzene

MA-VPH-2.1 DD42226D4D045104/22/24  22:37 1 ND (1.5) Methyl tert-Butyl Ether

MA-VPH-2.1 DD42226D4D045104/24/24  14:03 50 5320 (125) Naphthalene

MA-VPH-2.1 DD42226D4D045104/24/24  14:03 50 780 (125) Toluene

MA-VPH-2.1 DD42226D4D045104/24/24  14:03 50 696 (125) Xylene O

MA-VPH-2.1 DD42226D4D045104/24/24  14:03 50 1270 (250) Xylene P,M

MA-VPH-2.1 DD42226pH <= 2Preservative:

%Recovery Qualifier Limits

70-130103 %Surrogate: 2,5-Dibromotoluene - FID

70-130114 %Surrogate: 2,5-Dibromotoluene - PID

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

Client Sample ID:  B301-MW

Date Sampled:  04/18/24 15:05

ESS Laboratory Sample ID:  24D0705-11

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD42226D4D045104/22/24  23:11 1 7120 (100) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/22/24  23:11 1 1150 (158) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/24/24  14:37 50 1320 (750) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD42226D4D045104/22/24  23:11 1 143 (1.5) Benzene

MA-VPH-2.1 DD42226D4D045104/24/24  14:37 50 894 (125) Ethylbenzene

MA-VPH-2.1 DD42226D4D045104/22/24  23:11 1 5.0 (1.5) Methyl tert-Butyl Ether

MA-VPH-2.1 DD42226D4D045104/24/24  14:37 50 5230 (125) Naphthalene

MA-VPH-2.1 DD42226D4D045104/22/24  23:11 1 114 (5.0) Toluene

MA-VPH-2.1 DD42226D4D045104/24/24  14:37 50 908 (125) Xylene O

MA-VPH-2.1 DD42226D4D045104/24/24  14:37 50 1080 (250) Xylene P,M

MA-VPH-2.1 DD42226pH <= 2Preservative:

%Recovery Qualifier Limits

70-130114 %Surrogate: 2,5-Dibromotoluene - FID

70-130124 %Surrogate: 2,5-Dibromotoluene - PID

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

Client Sample ID:  B302-MW

Date Sampled:  04/17/24 12:06

ESS Laboratory Sample ID:  24D0705-12

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD42226D4D045104/22/24  17:28 1 406 (100) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/22/24  17:28 1 207 (158) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/22/24  17:28 1 ND (270) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD42226D4D045104/22/24  17:28 1 21.4 (1.5) Benzene

MA-VPH-2.1 DD42226D4D045104/22/24  17:28 1 54.3 (5.0) Ethylbenzene

MA-VPH-2.1 DD42226D4D045104/22/24  17:28 1 ND (1.5) Methyl tert-Butyl Ether

MA-VPH-2.1 DD42226D4D045104/22/24  17:28 1 214 (5.0) Naphthalene

MA-VPH-2.1 DD42226D4D045104/22/24  17:28 1 7.2 (5.0) Toluene

MA-VPH-2.1 DD42226D4D045104/22/24  17:28 1 63.9 (5.0) Xylene O

MA-VPH-2.1 DD42226D4D045104/22/24  17:28 1 37.9 (10.0) Xylene P,M

MA-VPH-2.1 DD42226pH <= 2Preservative:

%Recovery Qualifier Limits

70-130112 %Surrogate: 2,5-Dibromotoluene - FID

70-130114 %Surrogate: 2,5-Dibromotoluene - PID
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

Client Sample ID:  B303 - S - MW

Date Sampled:  04/17/24 14:00

ESS Laboratory Sample ID:  24D0705-13

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD42226D4D045104/23/24   0:20 1 6080 (100) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/24/24  15:46 100 16100 (476) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/24/24  15:46 100 1480 (1250) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD42226D4D045104/24/24  15:46 100 14300 (75.0) Benzene

MA-VPH-2.1 DD42226D4D045104/24/24  15:46 100 1140 (250) Ethylbenzene

MA-VPH-2.1 DD42226D4D045104/23/24   0:20 1 20.3 (1.5) Methyl tert-Butyl Ether

MA-VPH-2.1 DD42226D4D045104/24/24  15:46 100 5790 (250) Naphthalene

MA-VPH-2.1 DD42226D4D045104/24/24  15:46 100 1910 (250) Toluene

MA-VPH-2.1 DD42226D4D045104/24/24  15:46 100 822 (250) Xylene O

MA-VPH-2.1 DD42226D4D045104/24/24  15:46 100 1050 (500) Xylene P,M

MA-VPH-2.1 DD42226pH <= 2Preservative:

%Recovery Qualifier Limits

70-13095 %Surrogate: 2,5-Dibromotoluene - FID

70-130112 %Surrogate: 2,5-Dibromotoluene - PID
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

Client Sample ID:  B303 - D - MW

Date Sampled:  04/17/24 12:30

ESS Laboratory Sample ID:  24D0705-14

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 DD42324D4D050004/23/24  17:13 1 335 (100) C9-C10 Aromatics

MA-VPH-2.1 [CALC]04/23/24  17:13 1 ND (158) C5-C8 Aliphatics1,2

MA-VPH-2.1 [CALC]04/23/24  17:13 1 ND (270) C9-C12 Aliphatics2,3

MA-VPH-2.1 DD42324D4D050004/23/24  17:13 1 7.6 (1.5) Benzene

MA-VPH-2.1 DD42324D4D050004/23/24  17:13 1 12.6 (5.0) Ethylbenzene

MA-VPH-2.1 DD42324D4D050004/23/24  17:13 1 ND (1.5) Methyl tert-Butyl Ether

MA-VPH-2.1 DD42324D4D050004/23/24  17:13 1 85.5 (5.0) Naphthalene

MA-VPH-2.1 DD42324D4D050004/23/24  17:13 1 ND (5.0) Toluene

MA-VPH-2.1 DD42324D4D050004/23/24  17:13 1 ND (5.0) Xylene O

MA-VPH-2.1 DD42324D4D050004/23/24  17:13 1 ND (10.0) Xylene P,M

MA-VPH-2.1 DD42324pH <= 2Preservative:

%Recovery Qualifier Limits

70-130109 %Surrogate: 2,5-Dibromotoluene - FID

70-130117 %Surrogate: 2,5-Dibromotoluene - PID
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-VPH Volatile Petroleum Hydrocarbon

Batch DD42226 - 5030B

Blank

1.5 ug/LBenzene ND

150 ug/LC5-C8 Unadjusted Aliphatics ND

100 ug/LC9-C10 Aromatics ND

150 ug/LC9-C12 Unadjusted Aliphatics ND

5.0 ug/LEthylbenzene ND

1.5 ug/LMethyl tert-Butyl Ether ND

5.0 ug/LNaphthalene ND

5.0 ug/LToluene ND

5.0 ug/LXylene O ND

10.0 ug/LXylene P,M ND

50.00 70-13010050.2 ug/LSurrogate: 2,5-Dibromotoluene - FID

50.00 70-13010351.4 ug/LSurrogate: 2,5-Dibromotoluene - PID

LCS

1.5 50.00 70-130105ug/LBenzene 52.5

150 400.0 70-130113ug/LC5-C8 Unadjusted Aliphatics 454

100 100.0 70-13092ug/LC9-C10 Aromatics 91.9

150 300.0 70-130104ug/LC9-C12 Unadjusted Aliphatics 313

5.0 50.00 70-13099ug/LEthylbenzene 49.5

1.5 150.0 70-130102ug/LMethyl tert-Butyl Ether 153

5.0 100.0 70-13084ug/LNaphthalene 84.3

5.0 150.0 70-13098ug/LToluene 147

5.0 100.0 70-13094ug/LXylene O 93.9

10.0 200.0 70-13098ug/LXylene P,M 195

50.00 70-13011054.9 ug/LSurrogate: 2,5-Dibromotoluene - FID

50.00 70-13011456.9 ug/LSurrogate: 2,5-Dibromotoluene - PID

LCS Dup

1.5 50.00 2570-130106 1ug/LBenzene 53.2

150 400.0 2570-130113 0.2ug/LC5-C8 Unadjusted Aliphatics 453

100 100.0 2570-13092 0.5ug/LC9-C10 Aromatics 92.4

150 300.0 2570-130105 0.7ug/LC9-C12 Unadjusted Aliphatics 315

5.0 50.00 2570-13097 2ug/LEthylbenzene 48.7

1.5 150.0 2570-130105 3ug/LMethyl tert-Butyl Ether 158

5.0 100.0 2570-13087 3ug/LNaphthalene 86.6

5.0 150.0 2570-13099 1ug/LToluene 148

5.0 100.0 2570-13094 0.4ug/LXylene O 94.3

10.0 200.0 2570-13098 0.5ug/LXylene P,M 196

50.00 70-13011155.4 ug/LSurrogate: 2,5-Dibromotoluene - FID

50.00 70-13011055.0 ug/LSurrogate: 2,5-Dibromotoluene - PID

Batch DD42324 - 5030B

Blank

1.5 ug/LBenzene ND

150 ug/LC5-C8 Unadjusted Aliphatics ND

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-VPH Volatile Petroleum Hydrocarbon

Batch DD42324 - 5030B

100 ug/LC9-C10 Aromatics ND

150 ug/LC9-C12 Unadjusted Aliphatics ND

5.0 ug/LEthylbenzene ND

1.5 ug/LMethyl tert-Butyl Ether ND

5.0 ug/LNaphthalene ND

5.0 ug/LToluene ND

5.0 ug/LXylene O ND

10.0 ug/LXylene P,M ND

50.00 70-1309547.5 ug/LSurrogate: 2,5-Dibromotoluene - FID

50.00 70-1309848.9 ug/LSurrogate: 2,5-Dibromotoluene - PID

LCS

1.5 50.00 70-130106ug/LBenzene 52.8

150 400.0 70-130111ug/LC5-C8 Unadjusted Aliphatics 445

100 100.0 70-13091ug/LC9-C10 Aromatics 91.1

150 300.0 70-130105ug/LC9-C12 Unadjusted Aliphatics 315

5.0 50.00 70-13099ug/LEthylbenzene 49.7

1.5 150.0 70-130102ug/LMethyl tert-Butyl Ether 153

5.0 100.0 70-13086ug/LNaphthalene 85.8

5.0 150.0 70-13097ug/LToluene 146

5.0 100.0 70-13093ug/LXylene O 93.2

10.0 200.0 70-13097ug/LXylene P,M 195

50.00 70-13010954.6 ug/LSurrogate: 2,5-Dibromotoluene - FID

50.00 70-13010653.0 ug/LSurrogate: 2,5-Dibromotoluene - PID

LCS Dup

1.5 50.00 2570-130107 1ug/LBenzene 53.5

150 400.0 2570-130111 0.09ug/LC5-C8 Unadjusted Aliphatics 445

100 100.0 2570-13092 1ug/LC9-C10 Aromatics 92.3

150 300.0 2570-130105 0.08ug/LC9-C12 Unadjusted Aliphatics 315

5.0 50.00 2570-13097 3ug/LEthylbenzene 48.3

1.5 150.0 2570-130103 0.9ug/LMethyl tert-Butyl Ether 155

5.0 100.0 2570-13086 0.2ug/LNaphthalene 86.0

5.0 150.0 2570-13099 2ug/LToluene 148

5.0 100.0 2570-13095 2ug/LXylene O 94.8

10.0 200.0 2570-13099 1ug/LXylene P,M 197

50.00 70-13010552.3 ug/LSurrogate: 2,5-Dibromotoluene - FID

50.00 70-13010050.1 ug/LSurrogate: 2,5-Dibromotoluene - PID
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

Notes and Definitions 

Z-06 pH <= 2

U Analyte included in the analysis, but not detected

SM Surrogate recovery(ies) outside of criteria due to matrix (UCM/coelution/matrix is present) (SM).

D Diluted.

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probable Number

Too numerous to Count

Colony Forming Units
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  284 Winter St, Haverhill MA ESS Laboratory Work Order:  24D0705

CERTIFICATE OF ANALYSIS

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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CERTIFICATE OF ANALYSIS

Justin Ivas

GZA GeoEnvironmental, Inc.

249 Vanderbilt Avenue

Norwood, MA 02062

RE:  Haverhill Former MGP (01.0172397.10)

ESS Laboratory Work Order Number:   24E0141

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

Page 1 of 18
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0141

CERTIFICATE OF ANALYSIS

SAMPLE RECEIPT

The following samples were received on May 03, 2024 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Lab Number MatrixSample Name Analysis

PZ-1 D MA-VPH-2.1Ground Water24E0141-01 

PZ-3 D MA-VPH-2.1Ground Water24E0141-02 

PZ-4 D MA-VPH-2.1Ground Water24E0141-03 

B208 D - MW MA-VPH-2.1Ground Water24E0141-04 

B208 S - MW MA-VPH-2.1Ground Water24E0141-05 

B212-MW MA-VPH-2.1Ground Water24E0141-06 

ENV-3MW MA-VPH-2.1Ground Water24E0141-07 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0141

CERTIFICATE OF ANALYSIS

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0141

CERTIFICATE OF ANALYSIS

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010D - ICP

6020B - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260D - VOA

8270E - SVOA

8270E SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 19-2.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These methods are 

reported per client request and are not NELAP accredited.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0141

CERTIFICATE OF ANALYSIS

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 24E0141-01 through 24E0141-07

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly  Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s)  Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s)  Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality  Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer  Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method?  Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated  Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)?  Yes (   )  No (   )*

Data User Note: Data that achieve ''Presumptive Certainty'' status may not necessarily meet the data usability and

representativeness requirements described in 310 CMR 40. 1056 (2)(k) and WSC-07-350.

H Were all QC performance standards specified in the CAM protocol(s) achieved?  Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)?  Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: May 10, 2024

Printed Name: Laurel Stoddard Position: Laboratory Director

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦ Quality ♦ Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0141

CERTIFICATE OF ANALYSIS

Client Sample ID:  PZ-1 D

Date Sampled:  05/02/24 09:20

ESS Laboratory Sample ID:  24E0141-01

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 --- DE40718D4E012305/07/24  19:04 1 3800 (100) C9-C10 Aromatics ---

MA-VPH-2.1 --- [CALC]05/09/24  13:05 100 18600 (232) C5-C8 Aliphatics1,2 ------

MA-VPH-2.1 --- [CALC]05/09/24  13:05 100 2090 (1250) C9-C12 Aliphatics2,3 ------

MA-VPH-2.1 --- DE40718D4E012305/09/24  13:05 100 16600 (75.0) Benzene ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  13:05 100 1680 (250) Ethylbenzene ---

MA-VPH-2.1 --- DE40718D4E012305/07/24  19:04 1 66.4 (1.5) Methyl tert-Butyl Ether ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  13:05 100 4530 (250) Naphthalene ---

MA-VPH-2.1 --- DE40718D4E012305/07/24  19:04 1 223 (5.0) Toluene ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  13:05 100 959 (250) Xylene O ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  13:05 100 1230 (500) Xylene P,M ---

MA-VPH-2.1 --- DE40718pH <= 2Preservative: ------

%Recovery Qualifier Limits

70-13092 %Surrogate: 2,5-Dibromotoluene - FID

70-130111 %Surrogate: 2,5-Dibromotoluene - PID

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0141

CERTIFICATE OF ANALYSIS

Client Sample ID:  PZ-3 D

Date Sampled:  05/02/24 10:35

ESS Laboratory Sample ID:  24E0141-02

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 --- DE40718D4E012305/07/24  20:47 1 3630 (100) C9-C10 Aromatics ---

MA-VPH-2.1 --- [CALC]05/09/24  15:23 50 696 (194) C5-C8 Aliphatics1,2 ------

MA-VPH-2.1 --- [CALC]05/09/24  15:23 50 881 (510) C9-C12 Aliphatics2,3 ------

MA-VPH-2.1 --- DE40718D4E012305/09/24  15:23 50 879 (37.5) Benzene ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  15:23 50 731 (125) Ethylbenzene ---

MA-VPH-2.1 --- DE40718D4E012305/07/24  20:47 1 39.9 (1.5) Methyl tert-Butyl Ether ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  15:23 50 6870 (125) Naphthalene ---

MA-VPH-2.1 --- DE40718D4E012305/07/24  20:47 1 120 (5.0) Toluene ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  15:23 50 311 (125) Xylene O ---

MA-VPH-2.1 --- DE40718D4E012305/07/24  20:47 1 150 (10.0) Xylene P,M ---

MA-VPH-2.1 --- DE40718pH <= 2Preservative: ------

%Recovery Qualifier Limits

70-13091 %Surrogate: 2,5-Dibromotoluene - FID

70-130120 %Surrogate: 2,5-Dibromotoluene - PID

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0141

CERTIFICATE OF ANALYSIS

Client Sample ID:  PZ-4 D

Date Sampled:  05/02/24 11:55

ESS Laboratory Sample ID:  24E0141-03

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 --- DE40718D4E012305/07/24  21:22 1 6140 (100) C9-C10 Aromatics ---

MA-VPH-2.1 --- [CALC]05/09/24  15:57 50 6550 (314) C5-C8 Aliphatics1,2 ------

MA-VPH-2.1 --- [CALC]05/09/24  15:57 50 3660 (750) C9-C12 Aliphatics2,3 ------

MA-VPH-2.1 --- DE40718D4E012305/09/24  15:57 50 3240 (37.5) Benzene ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  15:57 50 2090 (125) Ethylbenzene ---

MA-VPH-2.1 --- DE40718D4E012305/07/24  21:22 1 46.5 (1.5) Methyl tert-Butyl Ether ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  15:57 50 8160 (125) Naphthalene ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  15:57 50 2340 (125) Toluene ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  15:57 50 1240 (125) Xylene O ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  15:57 50 2530 (250) Xylene P,M ---

MA-VPH-2.1 --- DE40718pH <= 2Preservative: ------

%Recovery Qualifier Limits

70-130115 %Surrogate: 2,5-Dibromotoluene - FID

70-130119 %Surrogate: 2,5-Dibromotoluene - PID

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0141

CERTIFICATE OF ANALYSIS

Client Sample ID:  B208 D - MW

Date Sampled:  05/02/24 12:20

ESS Laboratory Sample ID:  24E0141-04

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 --- DE40718D4E012305/07/24  16:46 1 ND (100) C9-C10 Aromatics ---

MA-VPH-2.1 --- [CALC]05/07/24  16:46 1 ND (158) C5-C8 Aliphatics1,2 ------

MA-VPH-2.1 --- [CALC]05/07/24  16:46 1 ND (270) C9-C12 Aliphatics2,3 ------

MA-VPH-2.1 --- DE40718D4E012305/07/24  16:46 1 ND (1.5) Benzene ---

MA-VPH-2.1 --- DE40718D4E012305/07/24  16:46 1 ND (5.0) Ethylbenzene ---

MA-VPH-2.1 --- DE40718D4E012305/07/24  16:46 1 ND (1.5) Methyl tert-Butyl Ether ---

MA-VPH-2.1 --- DE40718D4E012305/07/24  16:46 1 ND (5.0) Naphthalene ---

MA-VPH-2.1 --- DE40718D4E012305/07/24  16:46 1 ND (5.0) Toluene ---

MA-VPH-2.1 --- DE40718D4E012305/07/24  16:46 1 ND (5.0) Xylene O ---

MA-VPH-2.1 --- DE40718D4E012305/07/24  16:46 1 ND (10.0) Xylene P,M ---

MA-VPH-2.1 --- DE40718pH <= 2Preservative: ------

%Recovery Qualifier Limits

70-13094 %Surrogate: 2,5-Dibromotoluene - FID

70-13095 %Surrogate: 2,5-Dibromotoluene - PID

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0141

CERTIFICATE OF ANALYSIS

Client Sample ID:  B208 S - MW

Date Sampled:  05/02/24 09:58

ESS Laboratory Sample ID:  24E0141-05

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 --- DE40718D4E012305/07/24  17:55 1 3320 (100) C9-C10 Aromatics ---

MA-VPH-2.1 --- [CALC]05/09/24  13:40 50 3320 (194) C5-C8 Aliphatics1,2 ------

MA-VPH-2.1 --- [CALC]05/09/24  13:40 50 1890 (510) C9-C12 Aliphatics2,3 ------

MA-VPH-2.1 --- DE40718D4E012305/09/24  13:40 50 3240 (37.5) Benzene ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  13:40 50 1430 (125) Ethylbenzene ---

MA-VPH-2.1 --- DE40718D4E012305/07/24  17:55 1 ND (1.5) Methyl tert-Butyl Ether ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  13:40 50 1960 (125) Naphthalene ---

MA-VPH-2.1 --- DE40718D4E012305/07/24  17:55 1 32.4 (5.0) Toluene ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  13:40 50 434 (125) Xylene O ---

MA-VPH-2.1 --- DE40718D4E012305/07/24  17:55 1 234 (10.0) Xylene P,M ---

MA-VPH-2.1 --- DE40718pH <= 2Preservative: ------

%Recovery Qualifier Limits

70-130115 %Surrogate: 2,5-Dibromotoluene - FID

70-130116 %Surrogate: 2,5-Dibromotoluene - PID

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0141

CERTIFICATE OF ANALYSIS

Client Sample ID:  B212-MW

Date Sampled:  05/02/24 13:45

ESS Laboratory Sample ID:  24E0141-06

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 --- DE40718D4E012305/07/24  20:13 1 3290 (100) C9-C10 Aromatics ---

MA-VPH-2.1 --- [CALC]05/07/24  20:13 1 732 (158) C5-C8 Aliphatics1,2 ------

MA-VPH-2.1 --- [CALC]05/09/24  12:31 50 1200 (390) C9-C12 Aliphatics2,3 ------

MA-VPH-2.1 --- DE40718D4E012305/07/24  20:13 1 159 (1.5) Benzene ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  12:31 50 693 (125) Ethylbenzene ---

MA-VPH-2.1 --- DE40718D4E012305/07/24  20:13 1 25.8 (1.5) Methyl tert-Butyl Ether ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  12:31 50 1900 (125) Naphthalene ---

MA-VPH-2.1 --- DE40718D4E012305/07/24  20:13 1 33.7 (5.0) Toluene ---

MA-VPH-2.1 --- DE40718D4E012305/07/24  20:13 1 260 (5.0) Xylene O ---

MA-VPH-2.1 --- DE40718D4E012305/07/24  20:13 1 179 (10.0) Xylene P,M ---

MA-VPH-2.1 --- DE40718pH <= 2Preservative: ------

%Recovery Qualifier Limits

70-130121 %Surrogate: 2,5-Dibromotoluene - FID

70-130121 %Surrogate: 2,5-Dibromotoluene - PID

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0141

CERTIFICATE OF ANALYSIS

Client Sample ID:  ENV-3MW

Date Sampled:  05/02/24 14:15

ESS Laboratory Sample ID:  24E0141-07

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 --- DE40718D4E012305/07/24  19:38 1 5530 (100) C9-C10 Aromatics ---

MA-VPH-2.1 --- [CALC]05/09/24  14:48 50 6820 (194) C5-C8 Aliphatics1,2 ------

MA-VPH-2.1 --- [CALC]05/09/24  14:48 50 3050 (750) C9-C12 Aliphatics2,3 ------

MA-VPH-2.1 --- DE40718D4E012305/09/24  14:48 50 6960 (37.5) Benzene ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  14:48 50 2150 (125) Ethylbenzene ---

MA-VPH-2.1 --- DE40718D4E012305/07/24  19:38 1 74.4 (1.5) Methyl tert-Butyl Ether ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  14:48 50 5290 (125) Naphthalene ---

MA-VPH-2.1 --- DE40718D4E012305/07/24  19:38 1 67.7 (5.0) Toluene ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  14:48 50 1170 (125) Xylene O ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  14:48 50 857 (250) Xylene P,M ---

MA-VPH-2.1 --- DE40718pH <= 2Preservative: ------

%Recovery Qualifier Limits

70-130111 %Surrogate: 2,5-Dibromotoluene - FID

70-130121 %Surrogate: 2,5-Dibromotoluene - PID
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0141

CERTIFICATE OF ANALYSIS

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-VPH Volatile Petroleum Hydrocarbon

Batch DE40718 - 5030B

Blank

1.5 ug/LBenzene ND

150 ug/LC5-C8 Unadjusted Aliphatics ND

100 ug/LC9-C10 Aromatics ND

150 ug/LC9-C12 Unadjusted Aliphatics ND

5.0 ug/LEthylbenzene ND

1.5 ug/LMethyl tert-Butyl Ether ND

5.0 ug/LNaphthalene ND

5.0 ug/LToluene ND

5.0 ug/LXylene O ND

10.0 ug/LXylene P,M ND

50.00 70-13010150.5 ug/LSurrogate: 2,5-Dibromotoluene - FID

50.00 70-1309849.1 ug/LSurrogate: 2,5-Dibromotoluene - PID

LCS

1.5 50.00 70-130102ug/LBenzene 50.9

150 400.0 70-130112ug/LC5-C8 Unadjusted Aliphatics 448

100 100.0 70-13088ug/LC9-C10 Aromatics 87.7

150 300.0 70-13097ug/LC9-C12 Unadjusted Aliphatics 290

5.0 50.00 70-13095ug/LEthylbenzene 47.6

1.5 150.0 70-13099ug/LMethyl tert-Butyl Ether 149

5.0 100.0 70-13093ug/LNaphthalene 93.1

5.0 150.0 70-13094ug/LToluene 141

5.0 100.0 70-13090ug/LXylene O 89.8

10.0 200.0 70-13094ug/LXylene P,M 187

50.00 70-13012059.8 ug/LSurrogate: 2,5-Dibromotoluene - FID

50.00 70-13011758.7 ug/LSurrogate: 2,5-Dibromotoluene - PID

LCS Dup

1.5 50.00 2570-130106 4ug/LBenzene 53.0

150 400.0 2570-130117 5ug/LC5-C8 Unadjusted Aliphatics 469

100 100.0 2570-13091 4ug/LC9-C10 Aromatics 91.4

150 300.0 2570-130113 15ug/LC9-C12 Unadjusted Aliphatics 338

5.0 50.00 2570-130100 5ug/LEthylbenzene 50.1

1.5 150.0 2570-130104 5ug/LMethyl tert-Butyl Ether 156

5.0 100.0 2570-13094 1ug/LNaphthalene 94.1

5.0 150.0 2570-13098 4ug/LToluene 147

5.0 100.0 2570-13094 4ug/LXylene O 93.7

10.0 200.0 2570-13097 4ug/LXylene P,M 195

50.00 70-13011055.1 ug/LSurrogate: 2,5-Dibromotoluene - FID

50.00 70-13011054.9 ug/LSurrogate: 2,5-Dibromotoluene - PID
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0141

CERTIFICATE OF ANALYSIS

Notes and Definitions 

Z-06 pH <= 2

U Analyte included in the analysis, but not detected

D Diluted.

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probable Number

Too numerous to Count

Colony Forming Units
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0141

CERTIFICATE OF ANALYSIS

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 15 of 18



Page 16 of 18



Page 17 of 18



Page 18 of 18



CERTIFICATE OF ANALYSIS

Justin Ivas

GZA GeoEnvironmental, Inc.

249 Vanderbilt Avenue

Norwood, MA 02062

RE:  Haverhill Former MGP (01.0172397.10)

ESS Laboratory Work Order Number:   24E0264

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been 

paginated. This report should not be copied except in full without the approval of the laboratory. 

Samples will be disposed of thirty days after the final report has been delivered. If you have any 

questions or concerns, please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

Page 1 of 15
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0264

CERTIFICATE OF ANALYSIS

SAMPLE RECEIPT

The following samples were received on May 07, 2024 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Lab Number MatrixSample Name Analysis

ENV-5MW MA-VPH-2.1Ground Water24E0264-01 

AS-1 MA-VPH-2.1Ground Water24E0264-02 

B208-MW MA-VPH-2.1Ground Water24E0264-03 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0264

CERTIFICATE OF ANALYSIS

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0264

CERTIFICATE OF ANALYSIS

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010D - ICP

6020B - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260D - VOA

8270E - SVOA

8270E SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 19-2.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These methods are 

reported per client request and are not NELAP accredited.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0264

CERTIFICATE OF ANALYSIS

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 24E0264-01 through 24E0264-03

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status
A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly  Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s)  Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s)  Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality  Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer  Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method?  Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated  Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)?  Yes (   )  No (   )*

Data User Note: Data that achieve ''Presumptive Certainty'' status may not necessarily meet the data usability and

representativeness requirements described in 310 CMR 40. 1056 (2)(k) and WSC-07-350.

H Were all QC performance standards specified in the CAM protocol(s) achieved?  Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)?  Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: May 15, 2024

Printed Name: Laurel Stoddard Position: Laboratory Director
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0264

CERTIFICATE OF ANALYSIS

Client Sample ID:  ENV-5MW

Date Sampled:  05/06/24 11:25

ESS Laboratory Sample ID:  24E0264-01

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 --- DE40718D4E012305/08/24   9:06 1 3260 (100) C9-C10 Aromatics ---

MA-VPH-2.1 --- [CALC]05/09/24  14:14 50 7330 (194) C5-C8 Aliphatics1,2 ------

MA-VPH-2.1 --- [CALC]05/09/24  14:14 50 1390 (750) C9-C12 Aliphatics2,3 ------

MA-VPH-2.1 --- DE40718D4E012305/09/24  14:14 50 7560 (37.5) Benzene ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  14:14 50 1030 (125) Ethylbenzene ---

MA-VPH-2.1 --- DE40718D4E012305/08/24   9:06 1 2.8 (1.5) Methyl tert-Butyl Ether ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  14:14 50 2630 (125) Naphthalene ---

MA-VPH-2.1 --- DE40718D4E012305/08/24   9:06 1 144 (5.0) Toluene ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  14:14 50 622 (125) Xylene O ---

MA-VPH-2.1 --- DE40718D4E012305/09/24  14:14 50 581 (250) Xylene P,M ---

MA-VPH-2.1 --- DE40718pH <= 2Preservative: ------

%Recovery Qualifier Limits

70-130109 %Surrogate: 2,5-Dibromotoluene - FID

70-130129 %Surrogate: 2,5-Dibromotoluene - PID
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0264

CERTIFICATE OF ANALYSIS

Client Sample ID:  AS-1

Date Sampled:  05/06/24 13:10

ESS Laboratory Sample ID:  24E0264-02

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 --- DE40925D4E018205/09/24  16:31 1 5020 (100) C9-C10 Aromatics ---

MA-VPH-2.1 --- [CALC]05/12/24  15:44 50 1160 (314) C5-C8 Aliphatics1,2 ------

MA-VPH-2.1 --- [CALC]05/12/24  15:44 50 1960 (750) C9-C12 Aliphatics2,3 ------

MA-VPH-2.1 --- DE40925D4E018205/12/24  15:44 50 420 (37.5) Benzene ---

MA-VPH-2.1 --- DE40925D4E018205/12/24  15:44 50 910 (125) Ethylbenzene ---

MA-VPH-2.1 --- DE40925D4E018205/09/24  16:31 1 ND (1.5) Methyl tert-Butyl Ether ---

MA-VPH-2.1 --- DE40925D4E018205/12/24  15:44 50 5260 (125) Naphthalene ---

MA-VPH-2.1 --- DE40925D4E018205/12/24  15:44 50 722 (125) Toluene ---

MA-VPH-2.1 --- DE40925D4E018205/12/24  15:44 50 569 (125) Xylene O ---

MA-VPH-2.1 --- DE40925D4E018205/12/24  15:44 50 998 (250) Xylene P,M ---

MA-VPH-2.1 --- DE40925pH <= 2Preservative: ------

%Recovery Qualifier Limits

70-130101 %Surrogate: 2,5-Dibromotoluene - FID

70-130108 %Surrogate: 2,5-Dibromotoluene - PID
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0264

CERTIFICATE OF ANALYSIS

Client Sample ID:  B208-MW

Date Sampled:  05/06/24 15:30

ESS Laboratory Sample ID:  24E0264-03

Sample Matrix:  Ground Water

Analyst:  MEKInitial Volume:  5ml
Final Volume:  5ml

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

Trap Type: Supelco K Vocarb 3000 Trap

Column Type:  Restek RTX-502.2 - 3µ film thickness 0.53mm X 105m

MADEP-VPH Volatile Petroleum Hydrocarbon

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF

MA-VPH-2.1 --- DE40925D4E018205/09/24  17:06 1 6300 (100) C9-C10 Aromatics ---

MA-VPH-2.1 --- [CALC]05/12/24  16:18 50 8110 (314) C5-C8 Aliphatics1,2 ------

MA-VPH-2.1 --- [CALC]05/12/24  16:18 50 3280 (750) C9-C12 Aliphatics2,3 ------

MA-VPH-2.1 --- DE40925D4E018205/12/24  16:18 50 6030 (37.5) Benzene ---

MA-VPH-2.1 --- DE40925D4E018205/12/24  16:18 50 2280 (125) Ethylbenzene ---

MA-VPH-2.1 --- DE40925D4E018205/09/24  17:06 1 40.9 (1.5) Methyl tert-Butyl Ether ---

MA-VPH-2.1 --- DE40925D4E018205/12/24  16:18 50 7600 (125) Naphthalene ---

MA-VPH-2.1 --- DE40925D4E018205/12/24  16:18 50 488 (125) Toluene ---

MA-VPH-2.1 --- DE40925D4E018205/12/24  16:18 50 1110 (125) Xylene O ---

MA-VPH-2.1 --- DE40925D4E018205/12/24  16:18 50 1450 (250) Xylene P,M ---

MA-VPH-2.1 --- DE40925pH <= 2Preservative: ------

%Recovery Qualifier Limits

70-13092 %Surrogate: 2,5-Dibromotoluene - FID

70-13088 %Surrogate: 2,5-Dibromotoluene - PID
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0264

CERTIFICATE OF ANALYSIS

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-VPH Volatile Petroleum Hydrocarbon

Batch DE40718 - 5030B

Blank

1.5 ug/LBenzene ND

150 ug/LC5-C8 Unadjusted Aliphatics ND

100 ug/LC9-C10 Aromatics ND

150 ug/LC9-C12 Unadjusted Aliphatics ND

5.0 ug/LEthylbenzene ND

1.5 ug/LMethyl tert-Butyl Ether ND

5.0 ug/LNaphthalene ND

5.0 ug/LToluene ND

5.0 ug/LXylene O ND

10.0 ug/LXylene P,M ND

50.00 70-13010150.5 ug/LSurrogate: 2,5-Dibromotoluene - FID

50.00 70-1309849.1 ug/LSurrogate: 2,5-Dibromotoluene - PID

LCS

1.5 50.00 70-130102ug/LBenzene 50.9

150 400.0 70-130112ug/LC5-C8 Unadjusted Aliphatics 448

100 100.0 70-13088ug/LC9-C10 Aromatics 87.7

150 300.0 70-13097ug/LC9-C12 Unadjusted Aliphatics 290

5.0 50.00 70-13095ug/LEthylbenzene 47.6

1.5 150.0 70-13099ug/LMethyl tert-Butyl Ether 149

5.0 100.0 70-13093ug/LNaphthalene 93.1

5.0 150.0 70-13094ug/LToluene 141

5.0 100.0 70-13090ug/LXylene O 89.8

10.0 200.0 70-13094ug/LXylene P,M 187

50.00 70-13012059.8 ug/LSurrogate: 2,5-Dibromotoluene - FID

50.00 70-13011758.7 ug/LSurrogate: 2,5-Dibromotoluene - PID

LCS Dup

1.5 50.00 2570-130106 4ug/LBenzene 53.0

150 400.0 2570-130117 5ug/LC5-C8 Unadjusted Aliphatics 469

100 100.0 2570-13091 4ug/LC9-C10 Aromatics 91.4

150 300.0 2570-130113 15ug/LC9-C12 Unadjusted Aliphatics 338

5.0 50.00 2570-130100 5ug/LEthylbenzene 50.1

1.5 150.0 2570-130104 5ug/LMethyl tert-Butyl Ether 156

5.0 100.0 2570-13094 1ug/LNaphthalene 94.1

5.0 150.0 2570-13098 4ug/LToluene 147

5.0 100.0 2570-13094 4ug/LXylene O 93.7

10.0 200.0 2570-13097 4ug/LXylene P,M 195

50.00 70-13011055.1 ug/LSurrogate: 2,5-Dibromotoluene - FID

50.00 70-13011054.9 ug/LSurrogate: 2,5-Dibromotoluene - PID

Batch DE40925 - 5030B

Blank

1.5 ug/LBenzene ND

150 ug/LC5-C8 Unadjusted Aliphatics ND

100 ug/LC9-C10 Aromatics ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0264

CERTIFICATE OF ANALYSIS

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-VPH Volatile Petroleum Hydrocarbon

Batch DE40925 - 5030B

150 ug/LC9-C12 Unadjusted Aliphatics ND

5.0 ug/LEthylbenzene ND

1.5 ug/LMethyl tert-Butyl Ether ND

5.0 ug/LNaphthalene ND

5.0 ug/LToluene ND

5.0 ug/LXylene O ND

10.0 ug/LXylene P,M ND

50.00 70-1309949.4 ug/LSurrogate: 2,5-Dibromotoluene - FID

50.00 70-1309748.4 ug/LSurrogate: 2,5-Dibromotoluene - PID

LCS

1.5 50.00 70-130101ug/LBenzene 50.6

150 400.0 70-130108ug/LC5-C8 Unadjusted Aliphatics 434

100 100.0 70-13086ug/LC9-C10 Aromatics 86.3

150 300.0 70-13096ug/LC9-C12 Unadjusted Aliphatics 287

5.0 50.00 70-13093ug/LEthylbenzene 46.7

1.5 150.0 70-13098ug/LMethyl tert-Butyl Ether 146

5.0 100.0 70-13086ug/LNaphthalene 85.6

5.0 150.0 70-13093ug/LToluene 139

5.0 100.0 70-13089ug/LXylene O 88.5

10.0 200.0 70-13092ug/LXylene P,M 184

50.00 70-1309748.7 ug/LSurrogate: 2,5-Dibromotoluene - FID

50.00 70-1309849.1 ug/LSurrogate: 2,5-Dibromotoluene - PID

LCS Dup

1.5 50.00 2570-130106 4ug/LBenzene 52.8

150 400.0 2570-130115 6ug/LC5-C8 Unadjusted Aliphatics 462

100 100.0 2570-13091 5ug/LC9-C10 Aromatics 90.6

150 300.0 2570-130110 13ug/LC9-C12 Unadjusted Aliphatics 329

5.0 50.00 2570-130100 7ug/LEthylbenzene 50.0

1.5 150.0 2570-130105 7ug/LMethyl tert-Butyl Ether 157

5.0 100.0 2570-13092 7ug/LNaphthalene 92.1

5.0 150.0 2570-13097 5ug/LToluene 146

5.0 100.0 2570-13093 5ug/LXylene O 93.2

10.0 200.0 2570-13097 5ug/LXylene P,M 194

50.00 70-1309949.5 ug/LSurrogate: 2,5-Dibromotoluene - FID

50.00 70-1309949.7 ug/LSurrogate: 2,5-Dibromotoluene - PID
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0264

CERTIFICATE OF ANALYSIS

Notes and Definitions 

Z-06 pH <= 2

U Analyte included in the analysis, but not detected

D Diluted.

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probable Number

Too numerous to Count

Colony Forming Units
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24E0264

CERTIFICATE OF ANALYSIS

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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NAPL Analytical Results



CERTIFICATE OF ANALYSIS

Justin Ivas

GZA GeoEnvironmental, Inc.

249 Vanderbilt Avenue

Norwood, MA 02062

RE:  Haverhill Former MGP (01.0172397.10)

ESS Laboratory Work Order Number:   24B0744

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been 

paginated. This report should not be copied except in full without the approval of the laboratory. 

Samples will be disposed of thirty days after the final report has been delivered. If you have any 

questions or concerns, please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

Page 1 of 26
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

SAMPLE RECEIPT

The following samples were received on February 23, 2024 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Revision 1 February 29, 2024: This report has been revised to include corrected units for 24B0744-01.

VOA NAPL analysis:

DNAPL data:

The vial of DNAPL contained a thick, viscous liquid.  After settling, the DNAPL sample did not form a visible layer in the 

vial.  

For the initial 8260 analysis (24B0744-02), the vial was mixed and 1g was diluted in MeOH. Reanalysis of the diluted 

sample (-02RE1) produced similar results.

When the sample was reanalyzed as ESS# 24B744-04, the contents of the vial were allowed to settle, the vial was not mixed, 

0.2g was taken from the top of the sample, diluted in methanol and analyzed. 

LNAPL data: 

The vial of LNAPL was mostly water. After settling, the LNAPL sample produced a small visible top layer of oil in the vial.  

For the initial 8260 analysis (24B0744-01), the vial was mixed and 1g was diluted in MeOH. Reanalysis of the diluted 

sample (-01RE1) produced similar results.

When the sample was reanalyzed as ESS# 24B0744-03, the contents of the vial were allowed to settle, the vial was not 

mixed, 0.17g was taken from the top oil layer, diluted in methanol and analyzed. 

Revision 2 March 25, 2024: This report has been revised to include VOA reruns used to confirm results.

Lab Number MatrixSample Name Analysis

NFSB-02-LNAPL (Mixed) 8260DOil24B0744-01 

B208-DNAPL (Mixed) 8260DOil24B0744-02 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

NFSB-02-LNAPL (Top Layer) 8260DOil24B0744-03 

B208-DNAPL (Top Layer) 8260DOil24B0744-04 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

PROJECT NARRATIVE

Volatile Organics
Sample preserved in the laboratory.24B0744-01

Estimated value. Sample hold times were exceeded (H).24B0744-01RE1

Sample preserved in the laboratory24B0744-01RE1

Reported above the quantitation limit; Estimated value (E).24B0744-02

Naphthalene 

Sample preserved in the laboratory24B0744-02

Surrogate recovery(ies) diluted below the MRL (SD).24B0744-02

1,2-Dichloroethane-d4 (138% @ 70-130%), 4-Bromofluorobenzene (149% @ 70-130%), 

Dibromofluoromethane (130% @ 70-130%), Toluene-d8 (142% @ 70-130%)

Estimated value. Sample hold times were exceeded (H).24B0744-02RE1

Reported above the quantitation limit; Estimated value (E).24B0744-02RE1

Naphthalene 

Sample preserved in the laboratory24B0744-02RE1

Surrogate recovery(ies) diluted below the MRL (SD).24B0744-02RE1

1,2-Dichloroethane-d4 (86% @ 70-130%), 4-Bromofluorobenzene (98% @ 70-130%), 

Dibromofluoromethane (87% @ 70-130%), Toluene-d8 (86% @ 70-130%)

Estimated value. Sample hold times were exceeded (H).24B0744-03

Sample preserved in the laboratory24B0744-03

Estimated value. Sample hold times were exceeded (H).24B0744-04

Sample preserved in the laboratory24B0744-04

Surrogate recovery(ies) diluted below the MRL (SD).24B0744-04

1,2-Dichloroethane-d4 (90% @ 70-130%), 4-Bromofluorobenzene (93% @ 70-130%), 

Dibromofluoromethane (86% @ 70-130%), Toluene-d8 (90% @ 70-130%)

Calibration required quadratic regression (Q).D4B0521-CCV1

Bromoform (93% @ 40-160%)

Continuing Calibration %Diff/Drift is below control limit (CD-).D4B0521-CCV1

Tetrachloroethene (22% @ 20%)

Continuing Calibration %Diff/Drift is below control limit (CD-).D4C0369-CCV1

Tetrachloroethene (22% @ 20%)

End of Project Narrative.

No other observations noted.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These methods are 

reported per client request and are not NELAP accredited.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 24B0744-01 through 24B0744-02

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status
A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly  Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s)  Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s)  Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality  Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer  Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method?  Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated  Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)?  Yes (   )  No (   )*

Data User Note: Data that achieve ''Presumptive Certainty'' status may not necessarily meet the data usability and

representativeness requirements described in 310 CMR 40. 1056 (2)(k) and WSC-07-350.

H Were all QC performance standards specified in the CAM protocol(s) achieved?  Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)?  Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: February 29, 2024

Printed Name: Laurel Stoddard Position: Laboratory Director
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

Client Sample ID:  NFSB-02-LNAPL (Mixed)

Date Sampled:  02/22/24 13:05

ESS Laboratory Sample ID:  24B0744-01

Sample Matrix:  Oil

Prepared:  2/27/24   8:00
Analyst:  MDInitial Volume:  1g

Final Volume:  15ml

Percent Solids:  N/A

Extraction Method:  5035

Units: mg/kg wet

Volatile Organics

Analyte Results (MRL) MDL Method Limit Analyst Analyzed Sequence BatchDF

8260D MD DB42719D4B052102/27/24  13:34 1 3.84 (3.00) Benzene

8260D MD DB42719D4B052102/27/24  13:34 1 13.3 (3.00) Ethylbenzene

8260D MD DB42719D4B052102/27/24  13:34 1 ND (3.00) Methyl tert-Butyl Ether

8260D MD DB42719D4B052102/27/24  13:34 1 228 (3.00) Naphthalene

8260D MD DB42719D4B052102/27/24  13:34 1 ND (3.00) Styrene

8260D MD DB42719D4B052102/27/24  13:34 1 ND (3.00) Toluene

8260D MD DB42719D4B052102/27/24  13:34 1 10.8 (3.00) Xylene O

8260D MD DB42719D4B052102/27/24  13:34 1 13.0 (6.00) Xylene P,M

8260D MD DB42719D4B052102/27/24  13:34 1 23.8 (6.00) Xylenes (Total)

%Recovery Qualifier Limits

70-13088 %Surrogate: 1,2-Dichloroethane-d4

70-130100 %Surrogate: 4-Bromofluorobenzene

70-13093 %Surrogate: Dibromofluoromethane

70-13095 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

Client Sample ID:  NFSB-02-LNAPL (Mixed)

Date Sampled:  02/22/24 13:05

ESS Laboratory Sample ID:  24B0744-01RE1

Sample Matrix:  Oil

Prepared:  3/15/24   8:00
Analyst:  MDInitial Volume:  1g

Final Volume:  15ml

Percent Solids:  N/A

Extraction Method:  5035

Units: mg/kg wet

Volatile Organics

Analyte Results (MRL) MDL Method Limit Analyst Analyzed Sequence BatchDF

8260D MD DC41526D4C036903/15/24  16:50 1 3.69 (3.00) Benzene

8260D MD DC41526D4C036903/15/24  16:50 1 12.6 (3.00) Ethylbenzene

8260D MD DC41526D4C036903/15/24  16:50 1 ND (3.00) Methyl tert-Butyl Ether

8260D MD DC41526D4C036903/15/24  16:50 1 231 (3.00) Naphthalene

8260D MD DC41526D4C036903/15/24  16:50 1 ND (3.00) Styrene

8260D MD DC41526D4C036903/15/24  16:50 1 ND (3.00) Toluene

8260D MD DC41526D4C036903/15/24  16:50 1 10.3 (3.00) Xylene O

8260D MD DC41526D4C036903/15/24  16:50 1 12.0 (6.00) Xylene P,M

8260D MD DC41526D4C036903/15/24  16:50 1 22.4 (6.00) Xylenes (Total)

%Recovery Qualifier Limits

70-13089 %Surrogate: 1,2-Dichloroethane-d4

70-13094 %Surrogate: 4-Bromofluorobenzene

70-13090 %Surrogate: Dibromofluoromethane

70-13088 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

Client Sample ID:  B208-DNAPL (Mixed)

Date Sampled:  02/22/24 12:30

ESS Laboratory Sample ID:  24B0744-02

Sample Matrix:  Oil

Prepared:  2/27/24   8:00
Analyst:  MDInitial Volume:  1g

Final Volume:  15ml

Percent Solids:  N/A

Extraction Method:  5035

Units: mg/kg wet

Volatile Organics

Analyte Results (MRL) MDL Method Limit Analyst Analyzed Sequence BatchDF

8260D MD DB42719D4B052102/27/24  13:59 10 622 (30.0) Benzene

8260D MD DB42719D4B052102/27/24  13:59 10 2410 (30.0) Ethylbenzene

8260D MD DB42719D4B052102/27/24  13:59 10 ND (30.0) Methyl tert-Butyl Ether

8260D MD DB42719D4B052102/27/24  12:43 100E 31100 (300) Naphthalene

8260D MD DB42719D4B052102/27/24  13:59 10 ND (30.0) Styrene

8260D MD DB42719D4B052102/27/24  13:59 10 1210 (30.0) Toluene

8260D MD DB42719D4B052102/27/24  13:59 10 1300 (30.0) Xylene O

8260D MD DB42719D4B052102/27/24  13:59 10 2780 (60.0) Xylene P,M

8260D MD DB42719D4B052102/27/24  13:59 10 4080 (60.0) Xylenes (Total)

%Recovery Qualifier Limits

70-130138 %Surrogate: 1,2-Dichloroethane-d4 SD

70-130149 %Surrogate: 4-Bromofluorobenzene SD

70-130130 %Surrogate: Dibromofluoromethane SD

70-130142 %Surrogate: Toluene-d8 SD
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

Client Sample ID:  B208-DNAPL (Mixed)

Date Sampled:  02/22/24 12:30

ESS Laboratory Sample ID:  24B0744-02RE1

Sample Matrix:  Oil

Prepared:  3/15/24   8:00
Analyst:  MDInitial Volume:  1g

Final Volume:  15ml

Percent Solids:  N/A

Extraction Method:  5035

Units: mg/kg wet

Volatile Organics

Analyte Results (MRL) MDL Method Limit Analyst Analyzed Sequence BatchDF

8260D MD DC41526D4C036903/15/24  17:15 10 590 (30.0) Benzene

8260D MD DC41526D4C036903/15/24  17:15 10 2500 (30.0) Ethylbenzene

8260D MD DC41526D4C036903/15/24  17:15 10 ND (30.0) Methyl tert-Butyl Ether

8260D MD DC41526D4C036903/15/24  17:15 10E 15800 (30.0) Naphthalene

8260D MD DC41526D4C036903/15/24  17:15 10 ND (30.0) Styrene

8260D MD DC41526D4C036903/15/24  17:15 10 1170 (30.0) Toluene

8260D MD DC41526D4C036903/15/24  17:15 10 1470 (30.0) Xylene O

8260D MD DC41526D4C036903/15/24  17:15 10 2930 (60.0) Xylene P,M

8260D MD DC41526D4C036903/15/24  17:15 10 4390 (60.0) Xylenes (Total)

%Recovery Qualifier Limits

70-13086 %Surrogate: 1,2-Dichloroethane-d4 SD

70-13098 %Surrogate: 4-Bromofluorobenzene SD

70-13087 %Surrogate: Dibromofluoromethane SD

70-13086 %Surrogate: Toluene-d8 SD
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

Client Sample ID:  NFSB-02-LNAPL (Top Layer)

Date Sampled:  02/22/24 13:05

ESS Laboratory Sample ID:  24B0744-03

Sample Matrix:  Oil

Prepared:  3/15/24   8:00
Analyst:  MDInitial Volume:  0.17g

Final Volume:  15ml

Percent Solids:  N/A

Extraction Method:  5035

Units: mg/kg wet

Volatile Organics

Analyte Results (MRL) MDL Method Limit Analyst Analyzed Sequence BatchDF

8260D MD DC41526D4C036903/15/24  18:31 1 156 (17.6) Benzene

8260D MD DC41526D4C036903/15/24  18:31 1 451 (17.6) Ethylbenzene

8260D MD DC41526D4C036903/15/24  18:31 1 ND (17.6) Methyl tert-Butyl Ether

8260D MD DC41526D4C036903/15/24  17:40 10 12800 (176) Naphthalene

8260D MD DC41526D4C036903/15/24  18:31 1 ND (17.6) Styrene

8260D MD DC41526D4C036903/15/24  18:31 1 34.6 (17.6) Toluene

8260D MD DC41526D4C036903/15/24  18:31 1 631 (17.6) Xylene O

8260D MD DC41526D4C036903/15/24  18:31 1 738 (35.3) Xylene P,M

8260D MD DC41526D4C036903/15/24  18:31 1 1370 (35.3) Xylenes (Total)

%Recovery Qualifier Limits

70-13093 %Surrogate: 1,2-Dichloroethane-d4

70-130104 %Surrogate: 4-Bromofluorobenzene

70-13096 %Surrogate: Dibromofluoromethane

70-13096 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

Client Sample ID:  B208-DNAPL (Top Layer)

Date Sampled:  02/22/24 12:30

ESS Laboratory Sample ID:  24B0744-04

Sample Matrix:  Oil

Prepared:  3/15/24   8:00
Analyst:  MDInitial Volume:  0.2g

Final Volume:  15ml

Percent Solids:  N/A

Extraction Method:  5035

Units: mg/kg wet

Volatile Organics

Analyte Results (MRL) MDL Method Limit Analyst Analyzed Sequence BatchDF

8260D MD DC41526D4C036903/15/24  18:06 10 1430 (150) Benzene

8260D MD DC41526D4C036903/15/24  18:06 10 5910 (150) Ethylbenzene

8260D MD DC41526D4C036903/15/24  18:06 10 ND (150) Methyl tert-Butyl Ether

8260D MD DC41526D4C036903/15/24  18:06 10 53900 (150) Naphthalene

8260D MD DC41526D4C036903/15/24  18:06 10 ND (150) Styrene

8260D MD DC41526D4C036903/15/24  18:06 10 2810 (150) Toluene

8260D MD DC41526D4C036903/15/24  18:06 10 3400 (150) Xylene O

8260D MD DC41526D4C036903/15/24  18:06 10 6870 (300) Xylene P,M

8260D MD DC41526D4C036903/15/24  18:06 10 10300 (300) Xylenes (Total)

%Recovery Qualifier Limits

70-13090 %Surrogate: 1,2-Dichloroethane-d4 SD

70-13093 %Surrogate: 4-Bromofluorobenzene SD

70-13086 %Surrogate: Dibromofluoromethane SD

70-13090 %Surrogate: Toluene-d8 SD
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Volatile Organics

Batch DB42719 - 5035

Blank

0.200 mg/kg wet1,1,1,2-Tetrachloroethane ND

0.200 mg/kg wet1,1,1-Trichloroethane ND

0.200 mg/kg wet1,1,2,2-Tetrachloroethane ND

0.200 mg/kg wet1,1,2-Trichloroethane ND

0.200 mg/kg wet1,1-Dichloroethane ND

0.200 mg/kg wet1,1-Dichloroethene ND

0.400 mg/kg wet1,1-Dichloropropene ND

0.200 mg/kg wet1,2,3-Trichlorobenzene ND

0.200 mg/kg wet1,2,3-Trichloropropane ND

0.200 mg/kg wet1,2,4-Trichlorobenzene ND

0.200 mg/kg wet1,2,4-Trimethylbenzene ND

1.00 mg/kg wet1,2-Dibromo-3-Chloropropane ND

0.200 mg/kg wet1,2-Dibromoethane ND

0.200 mg/kg wet1,2-Dichlorobenzene ND

0.200 mg/kg wet1,2-Dichloroethane ND

0.200 mg/kg wet1,2-Dichloropropane ND

0.200 mg/kg wet1,3,5-Trimethylbenzene ND

0.200 mg/kg wet1,3-Dichlorobenzene ND

0.200 mg/kg wet1,3-Dichloropropane ND

0.200 mg/kg wet1,4-Dichlorobenzene ND

20.0 mg/kg wet1,4-Dioxane - Screen ND

0.200 mg/kg wet2,2-Dichloropropane ND

1.00 mg/kg wet2-Butanone ND

0.200 mg/kg wet2-Chlorotoluene ND

1.00 mg/kg wet2-Hexanone ND

0.200 mg/kg wet4-Chlorotoluene ND

0.200 mg/kg wet4-Isopropyltoluene ND

1.00 mg/kg wet4-Methyl-2-Pentanone ND

1.00 mg/kg wetAcetone ND

0.200 mg/kg wetBenzene ND

0.200 mg/kg wetBromobenzene ND

0.200 mg/kg wetBromochloromethane ND

0.200 mg/kg wetBromodichloromethane ND

0.200 mg/kg wetBromoform ND

0.200 mg/kg wetBromomethane ND

0.200 mg/kg wetCarbon Disulfide ND

0.200 mg/kg wetCarbon Tetrachloride ND

0.200 mg/kg wetChlorobenzene ND

0.200 mg/kg wetChloroethane ND

0.200 mg/kg wetChloroform ND

0.200 mg/kg wetChloromethane ND

0.200 mg/kg wetcis-1,2-Dichloroethene ND

0.200 mg/kg wetcis-1,3-Dichloropropene ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Volatile Organics

Batch DB42719 - 5035

0.200 mg/kg wetDibromochloromethane ND

0.200 mg/kg wetDibromomethane ND

0.200 mg/kg wetDichlorodifluoromethane ND

0.200 mg/kg wetDiethyl Ether ND

0.200 mg/kg wetDi-isopropyl ether ND

0.200 mg/kg wetEthyl tertiary-butyl ether ND

0.200 mg/kg wetEthylbenzene ND

0.200 mg/kg wetHexachlorobutadiene ND

0.200 mg/kg wetHexachloroethane ND

0.200 mg/kg wetIsopropylbenzene ND

0.200 mg/kg wetMethyl tert-Butyl Ether ND

0.400 mg/kg wetMethylene Chloride ND

0.200 mg/kg wetNaphthalene ND

0.200 mg/kg wetn-Butylbenzene ND

0.200 mg/kg wetn-Propylbenzene ND

0.200 mg/kg wetsec-Butylbenzene ND

0.200 mg/kg wetStyrene ND

0.200 mg/kg wettert-Butylbenzene ND

0.200 mg/kg wetTertiary-amyl methyl ether ND

0.200 mg/kg wetTetrachloroethene ND

1.00 mg/kg wetTetrahydrofuran ND

0.200 mg/kg wetToluene ND

0.200 mg/kg wettrans-1,2-Dichloroethene ND

0.200 mg/kg wettrans-1,3-Dichloropropene ND

0.200 mg/kg wetTrichloroethene ND

0.200 mg/kg wetTrichlorofluoromethane ND

0.200 mg/kg wetVinyl Chloride ND

0.200 mg/kg wetXylene O ND

0.400 mg/kg wetXylene P,M ND

0.400 mg/kg wetXylenes (Total) ND

LCS

0.200 2.000 70-13089mg/kg wet1,1,1,2-Tetrachloroethane 1.79

0.200 2.000 70-13095mg/kg wet1,1,1-Trichloroethane 1.90

0.200 2.000 40-16075mg/kg wet1,1,2,2-Tetrachloroethane 1.51

0.200 2.000 70-13093mg/kg wet1,1,2-Trichloroethane 1.87

0.200 2.000 70-130101mg/kg wet1,1-Dichloroethane 2.02

0.200 2.000 70-130110mg/kg wet1,1-Dichloroethene 2.21

0.400 2.000 70-130100mg/kg wet1,1-Dichloropropene 2.00

0.200 2.000 70-13086mg/kg wet1,2,3-Trichlorobenzene 1.72

0.200 2.000 70-13076mg/kg wet1,2,3-Trichloropropane 1.51

0.200 2.000 70-13086mg/kg wet1,2,4-Trichlorobenzene 1.71

0.200 2.000 70-13092mg/kg wet1,2,4-Trimethylbenzene 1.85

1.00 2.000 70-13070mg/kg wet1,2-Dibromo-3-Chloropropane 1.40

0.200 2.000 70-13088mg/kg wet1,2-Dibromoethane 1.75

0.200 2.000 70-13088mg/kg wet1,2-Dichlorobenzene 1.76
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Volatile Organics

Batch DB42719 - 5035

0.200 2.000 70-13096mg/kg wet1,2-Dichloroethane 1.92

0.200 2.000 70-13098mg/kg wet1,2-Dichloropropane 1.95

0.200 2.000 70-13092mg/kg wet1,3,5-Trimethylbenzene 1.83

0.200 2.000 70-13088mg/kg wet1,3-Dichlorobenzene 1.75

0.200 2.000 70-13090mg/kg wet1,3-Dichloropropane 1.79

0.200 2.000 70-13087mg/kg wet1,4-Dichlorobenzene 1.75

20.0 40.00 40-16086mg/kg wet1,4-Dioxane - Screen 34.4

0.200 2.000 70-130104mg/kg wet2,2-Dichloropropane 2.08

1.00 10.00 40-16094mg/kg wet2-Butanone 9.36

0.200 2.000 70-13089mg/kg wet2-Chlorotoluene 1.78

1.00 10.00 40-16083mg/kg wet2-Hexanone 8.27

0.200 2.000 70-13090mg/kg wet4-Chlorotoluene 1.80

0.200 2.000 70-13086mg/kg wet4-Isopropyltoluene 1.72

1.00 10.00 40-16083mg/kg wet4-Methyl-2-Pentanone 8.32

1.00 10.00 40-16096mg/kg wetAcetone 9.62

0.200 2.000 70-13097mg/kg wetBenzene 1.95

0.200 2.000 70-13088mg/kg wetBromobenzene 1.75

0.200 2.000 70-130103mg/kg wetBromochloromethane 2.07

0.200 2.000 70-130102mg/kg wetBromodichloromethane 2.03

0.200 2.000 40-16077mg/kg wetBromoform 1.54

0.200 2.000 40-160105mg/kg wetBromomethane 2.10

0.200 2.000 70-130100mg/kg wetCarbon Disulfide 1.99

0.200 2.000 70-130100mg/kg wetCarbon Tetrachloride 1.99

0.200 2.000 70-13089mg/kg wetChlorobenzene 1.78

0.200 2.000 40-16099mg/kg wetChloroethane 1.98

0.200 2.000 70-13096mg/kg wetChloroform 1.92

0.200 2.000 40-16090mg/kg wetChloromethane 1.79

0.200 2.000 70-130106mg/kg wetcis-1,2-Dichloroethene 2.12

0.200 2.000 40-160100mg/kg wetcis-1,3-Dichloropropene 2.00

0.200 2.000 40-16089mg/kg wetDibromochloromethane 1.78

0.200 2.000 70-13099mg/kg wetDibromomethane 1.98

0.200 2.000 40-16067mg/kg wetDichlorodifluoromethane 1.35

0.200 2.000 70-13098mg/kg wetDiethyl Ether 1.96

0.200 2.000 70-130101mg/kg wetDi-isopropyl ether 2.03

0.200 2.000 70-13099mg/kg wetEthyl tertiary-butyl ether 1.98

0.200 2.000 70-13090mg/kg wetEthylbenzene 1.80

0.200 2.000 40-16090mg/kg wetHexachlorobutadiene 1.81

0.200 2.000 70-13092mg/kg wetHexachloroethane 1.83

0.200 2.000 70-13097mg/kg wetIsopropylbenzene 1.93

0.200 2.000 70-13091mg/kg wetMethyl tert-Butyl Ether 1.82

0.400 2.000 70-13098mg/kg wetMethylene Chloride 1.95

0.200 2.000 40-16079mg/kg wetNaphthalene 1.59

0.200 2.000 70-13090mg/kg wetn-Butylbenzene 1.79

0.200 2.000 70-13091mg/kg wetn-Propylbenzene 1.82

0.200 2.000 70-13088mg/kg wetsec-Butylbenzene 1.76
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Volatile Organics

Batch DB42719 - 5035

0.200 2.000 40-16087mg/kg wetStyrene 1.74

0.200 2.000 70-13092mg/kg wettert-Butylbenzene 1.83

0.200 2.000 70-13094mg/kg wetTertiary-amyl methyl ether 1.88

0.200 2.000 70-13080mg/kg wetTetrachloroethene 1.60

1.00 2.000 70-13085mg/kg wetTetrahydrofuran 1.69

0.200 2.000 70-13098mg/kg wetToluene 1.95

0.200 2.000 70-130119mg/kg wettrans-1,2-Dichloroethene 2.37

0.200 2.000 70-13093mg/kg wettrans-1,3-Dichloropropene 1.86

0.200 2.000 70-13097mg/kg wetTrichloroethene 1.93

0.200 2.000 40-16087mg/kg wetTrichlorofluoromethane 1.74

0.200 2.000 70-13088mg/kg wetVinyl Chloride 1.76

0.200 2.000 70-13092mg/kg wetXylene O 1.84

0.400 4.000 70-13092mg/kg wetXylene P,M 3.69

0.400 6.000 70-13092mg/kg wetXylenes (Total) 5.53

LCS Dup

0.200 2.000 2070-13093 4mg/kg wet1,1,1,2-Tetrachloroethane 1.86

0.200 2.000 2070-130100 5mg/kg wet1,1,1-Trichloroethane 2.00

0.200 2.000 2040-16082 9mg/kg wet1,1,2,2-Tetrachloroethane 1.65

0.200 2.000 2070-13099 6mg/kg wet1,1,2-Trichloroethane 1.98

0.200 2.000 2070-130105 4mg/kg wet1,1-Dichloroethane 2.10

0.200 2.000 2070-130117 6mg/kg wet1,1-Dichloroethene 2.34

0.400 2.000 2070-130101 0.4mg/kg wet1,1-Dichloropropene 2.01

0.200 2.000 2070-13090 5mg/kg wet1,2,3-Trichlorobenzene 1.81

0.200 2.000 2070-13083 9mg/kg wet1,2,3-Trichloropropane 1.66

0.200 2.000 2070-13090 5mg/kg wet1,2,4-Trichlorobenzene 1.81

0.200 2.000 2070-13097 5mg/kg wet1,2,4-Trimethylbenzene 1.94

1.00 2.000 2070-13078 12mg/kg wet1,2-Dibromo-3-Chloropropane 1.57

0.200 2.000 2070-13094 7mg/kg wet1,2-Dibromoethane 1.88

0.200 2.000 2070-13091 3mg/kg wet1,2-Dichlorobenzene 1.81

0.200 2.000 2070-13097 1mg/kg wet1,2-Dichloroethane 1.95

0.200 2.000 2070-130101 3mg/kg wet1,2-Dichloropropane 2.01

0.200 2.000 2070-13096 5mg/kg wet1,3,5-Trimethylbenzene 1.92

0.200 2.000 2070-13090 3mg/kg wet1,3-Dichlorobenzene 1.81

0.200 2.000 2070-13095 5mg/kg wet1,3-Dichloropropane 1.89

0.200 2.000 2070-13091 4mg/kg wet1,4-Dichlorobenzene 1.82

20.0 40.00 2040-16097 12mg/kg wet1,4-Dioxane - Screen 38.8

0.200 2.000 2070-130105 0.9mg/kg wet2,2-Dichloropropane 2.10

1.00 10.00 2040-160105 12mg/kg wet2-Butanone 10.5

0.200 2.000 2070-13093 5mg/kg wet2-Chlorotoluene 1.87

1.00 10.00 2040-16097 16mg/kg wet2-Hexanone 9.70

0.200 2.000 2070-13092 3mg/kg wet4-Chlorotoluene 1.85

0.200 2.000 2070-13089 4mg/kg wet4-Isopropyltoluene 1.78

1.00 10.00 2040-16096 14mg/kg wet4-Methyl-2-Pentanone 9.56

1.00 10.00 2040-160113 16mg/kg wetAcetone 11.3

0.200 2.000 2070-130101 4mg/kg wetBenzene 2.02
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Volatile Organics

Batch DB42719 - 5035

0.200 2.000 2070-13091 4mg/kg wetBromobenzene 1.82

0.200 2.000 2070-130109 5mg/kg wetBromochloromethane 2.17

0.200 2.000 2070-130104 2mg/kg wetBromodichloromethane 2.07

0.200 2.000 2040-16084 8mg/kg wetBromoform 1.67

0.200 2.000 2040-160108 3mg/kg wetBromomethane 2.16

0.200 2.000 2070-13099 1mg/kg wetCarbon Disulfide 1.97

0.200 2.000 2070-130104 4mg/kg wetCarbon Tetrachloride 2.07

0.200 2.000 2070-13092 3mg/kg wetChlorobenzene 1.83

0.200 2.000 2040-160105 6mg/kg wetChloroethane 2.10

0.200 2.000 2070-130100 4mg/kg wetChloroform 1.99

0.200 2.000 2040-16096 7mg/kg wetChloromethane 1.92

0.200 2.000 2070-130107 1mg/kg wetcis-1,2-Dichloroethene 2.14

0.200 2.000 2040-160105 5mg/kg wetcis-1,3-Dichloropropene 2.11

0.200 2.000 2040-16094 5mg/kg wetDibromochloromethane 1.88

0.200 2.000 2070-130102 3mg/kg wetDibromomethane 2.04

0.200 2.000 2040-16071 6mg/kg wetDichlorodifluoromethane 1.43

0.200 2.000 2070-130106 8mg/kg wetDiethyl Ether 2.13

0.200 2.000 2070-130106 4mg/kg wetDi-isopropyl ether 2.12

0.200 2.000 2070-130103 4mg/kg wetEthyl tertiary-butyl ether 2.05

0.200 2.000 2070-13093 3mg/kg wetEthylbenzene 1.87

0.200 2.000 2040-16090 0.7mg/kg wetHexachlorobutadiene 1.79

0.200 2.000 2070-13094 2mg/kg wetHexachloroethane 1.87

0.200 2.000 2070-130101 4mg/kg wetIsopropylbenzene 2.02

0.200 2.000 2070-13097 6mg/kg wetMethyl tert-Butyl Ether 1.94

0.400 2.000 2070-13096 1mg/kg wetMethylene Chloride 1.93

0.200 2.000 2040-16087 9mg/kg wetNaphthalene 1.74

0.200 2.000 2070-13093 4mg/kg wetn-Butylbenzene 1.86

0.200 2.000 2070-13095 4mg/kg wetn-Propylbenzene 1.90

0.200 2.000 2070-13091 3mg/kg wetsec-Butylbenzene 1.81

0.200 2.000 2040-16091 5mg/kg wetStyrene 1.82

0.200 2.000 2070-13096 4mg/kg wettert-Butylbenzene 1.91

0.200 2.000 2070-13098 4mg/kg wetTertiary-amyl methyl ether 1.97

0.200 2.000 2070-13092 14mg/kg wetTetrachloroethene 1.84

1.00 2.000 2070-13097 14mg/kg wetTetrahydrofuran 1.94

0.200 2.000 2070-130102 4mg/kg wetToluene 2.03

0.200 2.000 2070-130121 2mg/kg wettrans-1,2-Dichloroethene 2.43

0.200 2.000 2070-13098 5mg/kg wettrans-1,3-Dichloropropene 1.95

0.200 2.000 2070-130101 4mg/kg wetTrichloroethene 2.01

0.200 2.000 2040-16096 10mg/kg wetTrichlorofluoromethane 1.92

0.200 2.000 2070-13090 2mg/kg wetVinyl Chloride 1.79

0.200 2.000 2070-13095 4mg/kg wetXylene O 1.91

0.400 4.000 2070-13096 4mg/kg wetXylene P,M 3.84

0.400 6.000 2070-13096 4mg/kg wetXylenes (Total) 5.75

Batch DC41526 - 5035
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Volatile Organics

Batch DC41526 - 5035

Blank

0.200 mg/kg wet1,1,1,2-Tetrachloroethane ND

0.200 mg/kg wet1,1,1-Trichloroethane ND

0.200 mg/kg wet1,1,2,2-Tetrachloroethane ND

0.200 mg/kg wet1,1,2-Trichloroethane ND

0.200 mg/kg wet1,1-Dichloroethane ND

0.200 mg/kg wet1,1-Dichloroethene ND

0.400 mg/kg wet1,1-Dichloropropene ND

0.200 mg/kg wet1,2,3-Trichlorobenzene ND

0.200 mg/kg wet1,2,3-Trichloropropane ND

0.200 mg/kg wet1,2,4-Trichlorobenzene ND

0.200 mg/kg wet1,2,4-Trimethylbenzene ND

1.00 mg/kg wet1,2-Dibromo-3-Chloropropane ND

0.200 mg/kg wet1,2-Dibromoethane ND

0.200 mg/kg wet1,2-Dichlorobenzene ND

0.200 mg/kg wet1,2-Dichloroethane ND

0.200 mg/kg wet1,2-Dichloropropane ND

0.200 mg/kg wet1,3,5-Trimethylbenzene ND

0.200 mg/kg wet1,3-Dichlorobenzene ND

0.200 mg/kg wet1,3-Dichloropropane ND

0.200 mg/kg wet1,4-Dichlorobenzene ND

20.0 mg/kg wet1,4-Dioxane - Screen ND

0.200 mg/kg wet2,2-Dichloropropane ND

1.00 mg/kg wet2-Butanone ND

0.200 mg/kg wet2-Chlorotoluene ND

1.00 mg/kg wet2-Hexanone ND

0.200 mg/kg wet4-Chlorotoluene ND

0.200 mg/kg wet4-Isopropyltoluene ND

1.00 mg/kg wet4-Methyl-2-Pentanone ND

1.00 mg/kg wetAcetone ND

0.200 mg/kg wetBenzene ND

0.200 mg/kg wetBromobenzene ND

0.200 mg/kg wetBromochloromethane ND

0.200 mg/kg wetBromodichloromethane ND

0.200 mg/kg wetBromoform ND

0.200 mg/kg wetBromomethane ND

0.200 mg/kg wetCarbon Disulfide ND

0.200 mg/kg wetCarbon Tetrachloride ND

0.200 mg/kg wetChlorobenzene ND

0.200 mg/kg wetChloroethane ND

0.200 mg/kg wetChloroform ND

0.200 mg/kg wetChloromethane ND

0.200 mg/kg wetcis-1,2-Dichloroethene ND

0.200 mg/kg wetcis-1,3-Dichloropropene ND

0.200 mg/kg wetDibromochloromethane ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Volatile Organics

Batch DC41526 - 5035

0.200 mg/kg wetDibromomethane ND

0.200 mg/kg wetDichlorodifluoromethane ND

0.200 mg/kg wetDiethyl Ether ND

0.200 mg/kg wetDi-isopropyl ether ND

0.200 mg/kg wetEthyl tertiary-butyl ether ND

0.200 mg/kg wetEthylbenzene ND

0.200 mg/kg wetHexachlorobutadiene ND

0.200 mg/kg wetHexachloroethane ND

0.200 mg/kg wetIsopropylbenzene ND

0.200 mg/kg wetMethyl tert-Butyl Ether ND

0.400 mg/kg wetMethylene Chloride ND

0.200 mg/kg wetNaphthalene ND

0.200 mg/kg wetn-Butylbenzene ND

0.200 mg/kg wetn-Propylbenzene ND

0.200 mg/kg wetsec-Butylbenzene ND

0.200 mg/kg wetStyrene ND

0.200 mg/kg wettert-Butylbenzene ND

0.200 mg/kg wetTertiary-amyl methyl ether ND

0.200 mg/kg wetTetrachloroethene ND

1.00 mg/kg wetTetrahydrofuran ND

0.200 mg/kg wetToluene ND

0.200 mg/kg wettrans-1,2-Dichloroethene ND

0.200 mg/kg wettrans-1,3-Dichloropropene ND

0.200 mg/kg wetTrichloroethene ND

0.200 mg/kg wetTrichlorofluoromethane ND

0.200 mg/kg wetVinyl Chloride ND

0.200 mg/kg wetXylene O ND

0.400 mg/kg wetXylene P,M ND

0.400 mg/kg wetXylenes (Total) ND

LCS

0.200 2.000 70-13090mg/kg wet1,1,1,2-Tetrachloroethane 1.80

0.200 2.000 70-13089mg/kg wet1,1,1-Trichloroethane 1.78

0.200 2.000 40-16095mg/kg wet1,1,2,2-Tetrachloroethane 1.90

0.200 2.000 70-13089mg/kg wet1,1,2-Trichloroethane 1.79

0.200 2.000 70-13091mg/kg wet1,1-Dichloroethane 1.83

0.200 2.000 70-130100mg/kg wet1,1-Dichloroethene 1.99

0.400 2.000 70-13093mg/kg wet1,1-Dichloropropene 1.86

0.200 2.000 70-13096mg/kg wet1,2,3-Trichlorobenzene 1.91

0.200 2.000 70-13085mg/kg wet1,2,3-Trichloropropane 1.70

0.200 2.000 70-13097mg/kg wet1,2,4-Trichlorobenzene 1.95

0.200 2.000 70-13095mg/kg wet1,2,4-Trimethylbenzene 1.90

1.00 2.000 70-13089mg/kg wet1,2-Dibromo-3-Chloropropane 1.77

0.200 2.000 70-13090mg/kg wet1,2-Dibromoethane 1.80

0.200 2.000 70-13092mg/kg wet1,2-Dichlorobenzene 1.85

0.200 2.000 70-13089mg/kg wet1,2-Dichloroethane 1.79
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Volatile Organics

Batch DC41526 - 5035

0.200 2.000 70-13089mg/kg wet1,2-Dichloropropane 1.78

0.200 2.000 70-13095mg/kg wet1,3,5-Trimethylbenzene 1.90

0.200 2.000 70-13092mg/kg wet1,3-Dichlorobenzene 1.83

0.200 2.000 70-13092mg/kg wet1,3-Dichloropropane 1.84

0.200 2.000 70-13090mg/kg wet1,4-Dichlorobenzene 1.81

20.0 40.00 40-160101mg/kg wet1,4-Dioxane - Screen 40.5

0.200 2.000 70-13096mg/kg wet2,2-Dichloropropane 1.93

1.00 10.00 40-16097mg/kg wet2-Butanone 9.66

0.200 2.000 70-13091mg/kg wet2-Chlorotoluene 1.82

1.00 10.00 40-160105mg/kg wet2-Hexanone 10.5

0.200 2.000 70-13091mg/kg wet4-Chlorotoluene 1.82

0.200 2.000 70-13090mg/kg wet4-Isopropyltoluene 1.80

1.00 10.00 40-16090mg/kg wet4-Methyl-2-Pentanone 9.02

1.00 10.00 40-160114mg/kg wetAcetone 11.4

0.200 2.000 70-13090mg/kg wetBenzene 1.79

0.200 2.000 70-13090mg/kg wetBromobenzene 1.81

0.200 2.000 70-13092mg/kg wetBromochloromethane 1.83

0.200 2.000 70-13098mg/kg wetBromodichloromethane 1.96

0.200 2.000 40-16093mg/kg wetBromoform 1.86

0.200 2.000 40-16089mg/kg wetBromomethane 1.78

0.200 2.000 70-13090mg/kg wetCarbon Disulfide 1.80

0.200 2.000 70-13095mg/kg wetCarbon Tetrachloride 1.89

0.200 2.000 70-13088mg/kg wetChlorobenzene 1.76

0.200 2.000 40-16089mg/kg wetChloroethane 1.78

0.200 2.000 70-13089mg/kg wetChloroform 1.79

0.200 2.000 40-16082mg/kg wetChloromethane 1.64

0.200 2.000 70-13094mg/kg wetcis-1,2-Dichloroethene 1.88

0.200 2.000 40-16096mg/kg wetcis-1,3-Dichloropropene 1.93

0.200 2.000 40-16096mg/kg wetDibromochloromethane 1.93

0.200 2.000 70-13092mg/kg wetDibromomethane 1.85

0.200 2.000 40-16066mg/kg wetDichlorodifluoromethane 1.31

0.200 2.000 70-13091mg/kg wetDiethyl Ether 1.82

0.200 2.000 70-13093mg/kg wetDi-isopropyl ether 1.86

0.200 2.000 70-13093mg/kg wetEthyl tertiary-butyl ether 1.87

0.200 2.000 70-13090mg/kg wetEthylbenzene 1.79

0.200 2.000 40-16099mg/kg wetHexachlorobutadiene 1.97

0.200 2.000 70-13093mg/kg wetHexachloroethane 1.86

0.200 2.000 70-130100mg/kg wetIsopropylbenzene 1.99

0.200 2.000 70-13091mg/kg wetMethyl tert-Butyl Ether 1.83

0.400 2.000 70-13091mg/kg wetMethylene Chloride 1.82

0.200 2.000 40-16096mg/kg wetNaphthalene 1.91

0.200 2.000 70-13095mg/kg wetn-Butylbenzene 1.91

0.200 2.000 70-13094mg/kg wetn-Propylbenzene 1.89

0.200 2.000 70-13090mg/kg wetsec-Butylbenzene 1.80

0.200 2.000 40-16092mg/kg wetStyrene 1.84
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Volatile Organics

Batch DC41526 - 5035

0.200 2.000 70-13094mg/kg wettert-Butylbenzene 1.88

0.200 2.000 70-13092mg/kg wetTertiary-amyl methyl ether 1.83

0.200 2.000 70-13085mg/kg wetTetrachloroethene 1.70

1.00 2.000 70-13090mg/kg wetTetrahydrofuran 1.81

0.200 2.000 70-13089mg/kg wetToluene 1.79

0.200 2.000 70-13094mg/kg wettrans-1,2-Dichloroethene 1.87

0.200 2.000 70-13091mg/kg wettrans-1,3-Dichloropropene 1.82

0.200 2.000 70-13088mg/kg wetTrichloroethene 1.76

0.200 2.000 40-16091mg/kg wetTrichlorofluoromethane 1.82

0.200 2.000 70-13085mg/kg wetVinyl Chloride 1.70

0.200 2.000 70-13089mg/kg wetXylene O 1.79

0.400 4.000 70-13090mg/kg wetXylene P,M 3.60

0.400 6.000 70-13090mg/kg wetXylenes (Total) 5.39

LCS Dup

0.200 2.000 2070-13091 1mg/kg wet1,1,1,2-Tetrachloroethane 1.82

0.200 2.000 2070-13093 4mg/kg wet1,1,1-Trichloroethane 1.85

0.200 2.000 2040-16092 3mg/kg wet1,1,2,2-Tetrachloroethane 1.84

0.200 2.000 2070-13090 1mg/kg wet1,1,2-Trichloroethane 1.81

0.200 2.000 2070-13093 2mg/kg wet1,1-Dichloroethane 1.86

0.200 2.000 2070-130106 7mg/kg wet1,1-Dichloroethene 2.13

0.400 2.000 2070-13094 2mg/kg wet1,1-Dichloropropene 1.89

0.200 2.000 2070-13094 2mg/kg wet1,2,3-Trichlorobenzene 1.88

0.200 2.000 2070-13083 3mg/kg wet1,2,3-Trichloropropane 1.66

0.200 2.000 2070-13096 0.8mg/kg wet1,2,4-Trichlorobenzene 1.93

0.200 2.000 2070-13096 1mg/kg wet1,2,4-Trimethylbenzene 1.92

1.00 2.000 2070-13084 5mg/kg wet1,2-Dibromo-3-Chloropropane 1.69

0.200 2.000 2070-13090 0.1mg/kg wet1,2-Dibromoethane 1.80

0.200 2.000 2070-13093 0.4mg/kg wet1,2-Dichlorobenzene 1.86

0.200 2.000 2070-13090 0.2mg/kg wet1,2-Dichloroethane 1.79

0.200 2.000 2070-13090 0.6mg/kg wet1,2-Dichloropropane 1.79

0.200 2.000 2070-13096 0.6mg/kg wet1,3,5-Trimethylbenzene 1.91

0.200 2.000 2070-13091 0.4mg/kg wet1,3-Dichlorobenzene 1.82

0.200 2.000 2070-13093 1mg/kg wet1,3-Dichloropropane 1.86

0.200 2.000 2070-13092 1mg/kg wet1,4-Dichlorobenzene 1.83

20.0 40.00 2040-16097 5mg/kg wet1,4-Dioxane - Screen 38.7

0.200 2.000 2070-13096 0.1mg/kg wet2,2-Dichloropropane 1.93

1.00 10.00 2040-16095 2mg/kg wet2-Butanone 9.48

0.200 2.000 2070-13093 2mg/kg wet2-Chlorotoluene 1.85

1.00 10.00 2040-160101 5mg/kg wet2-Hexanone 10.1

0.200 2.000 2070-13092 1mg/kg wet4-Chlorotoluene 1.85

0.200 2.000 2070-13090 0.2mg/kg wet4-Isopropyltoluene 1.81

1.00 10.00 2040-16087 3mg/kg wet4-Methyl-2-Pentanone 8.73

1.00 10.00 2040-160107 6mg/kg wetAcetone 10.7

0.200 2.000 2070-13091 1mg/kg wetBenzene 1.82

0.200 2.000 2070-13093 3mg/kg wetBromobenzene 1.87

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 21 of 26



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Volatile Organics

Batch DC41526 - 5035

0.200 2.000 2070-13092 0.2mg/kg wetBromochloromethane 1.84

0.200 2.000 2070-13099 1mg/kg wetBromodichloromethane 1.98

0.200 2.000 2040-16086 7mg/kg wetBromoform 1.72

0.200 2.000 2040-16089 0mg/kg wetBromomethane 1.78

0.200 2.000 2070-13091 1mg/kg wetCarbon Disulfide 1.82

0.200 2.000 2070-13095 0.1mg/kg wetCarbon Tetrachloride 1.89

0.200 2.000 2070-13090 2mg/kg wetChlorobenzene 1.79

0.200 2.000 2040-16087 3mg/kg wetChloroethane 1.73

0.200 2.000 2070-13091 2mg/kg wetChloroform 1.82

0.200 2.000 2040-16087 6mg/kg wetChloromethane 1.74

0.200 2.000 2070-13096 2mg/kg wetcis-1,2-Dichloroethene 1.92

0.200 2.000 2040-16096 0.1mg/kg wetcis-1,3-Dichloropropene 1.92

0.200 2.000 2040-16096 0.3mg/kg wetDibromochloromethane 1.92

0.200 2.000 2070-13092 0.9mg/kg wetDibromomethane 1.83

0.200 2.000 2040-16063 4mg/kg wetDichlorodifluoromethane 1.26

0.200 2.000 2070-13091 0.3mg/kg wetDiethyl Ether 1.82

0.200 2.000 2070-13093 0.3mg/kg wetDi-isopropyl ether 1.87

0.200 2.000 2070-13094 0.3mg/kg wetEthyl tertiary-butyl ether 1.87

0.200 2.000 2070-13091 1mg/kg wetEthylbenzene 1.82

0.200 2.000 2040-16093 5mg/kg wetHexachlorobutadiene 1.87

0.200 2.000 2070-13094 0.8mg/kg wetHexachloroethane 1.87

0.200 2.000 2070-130101 1mg/kg wetIsopropylbenzene 2.02

0.200 2.000 2070-13090 1mg/kg wetMethyl tert-Butyl Ether 1.81

0.400 2.000 2070-13092 0.5mg/kg wetMethylene Chloride 1.83

0.200 2.000 2040-16092 4mg/kg wetNaphthalene 1.83

0.200 2.000 2070-13095 0.4mg/kg wetn-Butylbenzene 1.90

0.200 2.000 2070-13095 0.5mg/kg wetn-Propylbenzene 1.90

0.200 2.000 2070-13091 1mg/kg wetsec-Butylbenzene 1.82

0.200 2.000 2040-16091 1mg/kg wetStyrene 1.82

0.200 2.000 2070-13095 0.8mg/kg wettert-Butylbenzene 1.89

0.200 2.000 2070-13092 0mg/kg wetTertiary-amyl methyl ether 1.83

0.200 2.000 2070-13088 4mg/kg wetTetrachloroethene 1.77

1.00 2.000 2070-13092 2mg/kg wetTetrahydrofuran 1.84

0.200 2.000 2070-13091 1mg/kg wetToluene 1.81

0.200 2.000 2070-13094 0.1mg/kg wettrans-1,2-Dichloroethene 1.87

0.200 2.000 2070-13090 1mg/kg wettrans-1,3-Dichloropropene 1.80

0.200 2.000 2070-13088 0.2mg/kg wetTrichloroethene 1.76

0.200 2.000 2040-16090 0.3mg/kg wetTrichlorofluoromethane 1.81

0.200 2.000 2070-13090 6mg/kg wetVinyl Chloride 1.81

0.200 2.000 2070-13092 3mg/kg wetXylene O 1.84

0.400 4.000 2070-13091 2mg/kg wetXylene P,M 3.66

0.400 6.000 2070-13092 2mg/kg wetXylenes (Total) 5.49
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

Notes and Definitions 

X*a Sample preserved in the laboratory.

X* Sample preserved in the laboratory

U Analyte included in the analysis, but not detected

SD Surrogate recovery(ies) diluted below the MRL (SD).

Q Calibration required quadratic regression (Q).

H Estimated value. Sample hold times were exceeded (H).

E Reported above the quantitation limit; Estimated value (E).

D Diluted.

CD- Continuing Calibration %Diff/Drift is below control limit (CD-).

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probable Number

Too numerous to Count

Colony Forming Units
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  24B0744

CERTIFICATE OF ANALYSIS

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division

                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Justin Ivas

GZA

249 Vanderbilt Ave.

Norwood, MA 02062

RE:  Haverhill Former MGP (01.0172397.10)

ESS Laboratory Work Order Number:   F240007

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.
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Client Name:  GZA

Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  F240007

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division

                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on February 26, 2024 for the analyses specified on the enclosed Chain of Custody Record. 

Lab Number MatrixSample Name Analysis
NFSB-02-LNAPL 8270 ModOilF240007-01 

B208-DNAPL 8270 ModOilF240007-02 

NFSB-02-LNAPL-EQ 8270 ModAqueousF240007-03 

B208-DNAPL-EQ 8270 ModAqueousF240007-04 
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Client Name:  GZA

Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  F240007

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division

                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

Alkylated PAHs and Benzenes

Relative percent difference for duplicate is outside of criteria (D+).FC40601-DUP1

Benzene (31% @ 30%)

End of Project Narrative.

No other observations noted.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com

Dependability                     Quality                     Service

Page 3 of 20



Client Name:  GZA

Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  F240007

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division

                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3511 - Microsolvent Extraction Aqueous

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3570 - Microsolvent Extraction Soild

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035 - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015B Mod - TPH by GCFID

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D Mod - Alkylated PAHs and Benzenes

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH / VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  GZA

Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  F240007

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division

                of Thielsch Engineering, Inc.

Client Sample ID:  NFSB-02-LNAPL

Date Sampled:  02/22/24 13:05

ESS Laboratory Sample ID:  F240007-01

Sample Matrix:  Oil

Prepared:  2/28/24  12:30

Analyst:  NXLInitial Volume:  0.0154

Final Volume:  2

Percent Solids:  N/A

Extraction Method:  3580

Units: mg/Kg

Alkylated PAHs and Benzenes

Analyte Method Limit DF Analyst Analyzed Sequence BatchEDLResults (RL)

8270 ModBenzene 0.649  1 NXL FB42802F4C000403/08/24  10:17   180 (1.30) 

%Recovery Qualifier Limits

50-12082 %Surrogate: Naphthalene-d8

50-12073 %Surrogate: Toluene-D8
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Client Name:  GZA

Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  F240007

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division

                of Thielsch Engineering, Inc.

Client Sample ID:  B208-DNAPL

Date Sampled:  02/22/24 12:30

ESS Laboratory Sample ID:  F240007-02

Sample Matrix:  Oil

Prepared:  2/28/24  12:30

Analyst:  NXLInitial Volume:  0.0147

Final Volume:  2

Percent Solids:  N/A

Extraction Method:  3580

Units: mg/Kg

Alkylated PAHs and Benzenes

Analyte Method Limit DF Analyst Analyzed Sequence BatchEDLResults (RL)

8270 ModBenzene 0.680  1 NXL FB42802F4C000403/08/24  14:22   860 (1.36) 

%Recovery Qualifier Limits

50-12087 %Surrogate: Naphthalene-d8

50-12073 %Surrogate: Toluene-D8
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Client Name:  GZA

Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  F240007

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division

                of Thielsch Engineering, Inc.

Client Sample ID:  NFSB-02-LNAPL-EQ

Date Sampled:  02/22/24 13:05

ESS Laboratory Sample ID:  F240007-03

Sample Matrix:  Aqueous

Prepared:  3/6/24  11:45

Analyst:  NXLInitial Volume:  34.41

Final Volume:  2

Percent Solids:  N/A

Extraction Method:  3511

Units: ug/L

Alkylated PAHs and Benzenes

Analyte Method Limit DF Analyst Analyzed Sequence BatchEDLResults (RL)

8270 ModBenzene 5.82  20 NXL FC40601F4C000103/09/24   2:31   1200 (11.6) 

%Recovery Qualifier Limits

50-120100 %Surrogate: Naphthalene-d8

50-120112 %Surrogate: Toluene-D8
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Client Name:  GZA

Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  F240007

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division

                of Thielsch Engineering, Inc.

Client Sample ID:  B208-DNAPL-EQ

Date Sampled:  02/22/24 12:30

ESS Laboratory Sample ID:  F240007-04

Sample Matrix:  Aqueous

Prepared:  3/6/24  11:45

Analyst:  NXLInitial Volume:  35.24

Final Volume:  2

Percent Solids:  N/A

Extraction Method:  3511

Units: ug/L

Alkylated PAHs and Benzenes

Analyte Method Limit DF Analyst Analyzed Sequence BatchEDLResults (RL)

8270 ModBenzene 5.68  20 NXL FC40601F4C000103/09/24   5:11   6540 (11.4) 

%Recovery Qualifier Limits

50-120101 %Surrogate: Naphthalene-d8

50-120108 %Surrogate: Toluene-D8
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Client Name:  GZA

Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  F240007

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division

                of Thielsch Engineering, Inc.

Batch FB42802 - 3580

Alkylated PAHs and Benzenes

Quality Control Data

Blank

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

2.00 mg/KgBenzene ND

200.0 50-12086172 mg/KgSurrogate: Naphthalene-d8

200.0 50-12098197 mg/KgSurrogate: Toluene-D8
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Client Name:  GZA

Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  F240007

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division

                of Thielsch Engineering, Inc.

Batch FB42802 - 3580

Alkylated PAHs and Benzenes

Quality Control Data

LCS

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

2.00 200.0 50-13075mg/KgBenzene 150

200.0 50-12084169 mg/KgSurrogate: Naphthalene-d8

200.0 50-12082164 mg/KgSurrogate: Toluene-D8
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Client Name:  GZA

Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  F240007

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division

                of Thielsch Engineering, Inc.

Batch FB42802 - 3580

Alkylated PAHs and Benzenes

Quality Control Data

Duplicate Source: F240007-02

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

1.35 860 2010mg/KgBenzene 946

135.1 50-12091123 mg/KgSurrogate: Naphthalene-d8

135.1 50-12082111 mg/KgSurrogate: Toluene-D8
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Client Name:  GZA

Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  F240007

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division

                of Thielsch Engineering, Inc.

Batch FC40601 - 3511

Alkylated PAHs and Benzenes

Quality Control Data

Blank

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

0.571 ug/LBenzene 1.18

57.14 50-1209152.2 ug/LSurrogate: Naphthalene-d8

57.14 50-12011766.9 ug/LSurrogate: Toluene-D8
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Client Name:  GZA

Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  F240007

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division

                of Thielsch Engineering, Inc.

Batch FC40601 - 3511

Alkylated PAHs and Benzenes

Quality Control Data

LCS

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

0.571 57.14 60-130110ug/LBenzene 62.6

57.14 50-1209252.6 ug/LSurrogate: Naphthalene-d8

57.14 50-12010962.4 ug/LSurrogate: Toluene-D8
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Client Name:  GZA

Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  F240007

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division

                of Thielsch Engineering, Inc.

Batch FC40601 - 3511

Alkylated PAHs and Benzenes

Quality Control Data

Duplicate Source: F240007-03

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

11.3 1200 3031ug/LBenzene D+884

56.45 50-12010860.7 ug/LSurrogate: Naphthalene-d8

56.45 50-12011866.6 ug/LSurrogate: Toluene-D8

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com

Dependability                     Quality                     Service

Page 14 of 20



Client Name:  GZA

Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  F240007

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division

                of Thielsch Engineering, Inc.

Batch FC40601 - 3511

Alkylated PAHs and Benzenes

Quality Control Data

Duplicate Source: F240007-04

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

11.5 6540 306ug/LBenzene 6150

57.47 50-12010057.6 ug/LSurrogate: Naphthalene-d8

57.47 50-12010761.5 ug/LSurrogate: Toluene-D8
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Client Name:  GZA

Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  F240007

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division

                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

D+ Relative percent difference for duplicate is outside of criteria (D+).

D Diluted.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL

MRL

Method Detection Limit

Method Reporting Limit

I/V

F/V

Initial Volume

Final Volume

§ Subcontracted analysis; see attached report

1

2

3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.

Range result excludes concentrations of target analytes eluting in that range.

Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.

NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report

Reporting LimitRL

EDL Estimated Detection Limit
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Client Name:  GZA

Client Project ID:  Haverhill Former MGP ESS Laboratory Work Order:  F240007

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division

                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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Analysis: Surrogate ID Matrix Spike ID Sample Matrix: NAPL

A NA A NA

Batch ID: FB42801 B NA B NA BATCH START DATE: 2/28/2024

Extr. Method: NA C NA C NA BATCH START TIME: 12:00

ESS ID Wt.(g) DI Water Vol (ml) Equilibrate Start Date
Equilibrate Start 

Time
Equilibrate End 

Date
Equilibrate End 

Time
Transfer 

Volume mL
Transfer 

Date

Comments                                              
(Include pH adjustments, 
observations)

1st Rvw Init.
Witness 

Init.

FB42801-BLK1 2.000 60 2/28/2024 12:00 3/4/24 12:00 >40 03/04/24 NL N/A
F240007-01 1.000 60 2/28/2024 12:00 3/4/24 12:00 >40 03/04/24 LNAPL; Limited Volume* NL N/A
F240007-01D 0.700 60 2/28/2024 12:00 3/4/24 12:00 >40 03/04/24 LNAPL; Limited Volume* NL N/A
F240007-02 2.300 60 2/28/2024 12:00 3/4/24 12:00 >40 03/04/24 DNAPL** NL N/A
F240007-02D 2.300 60 2/28/2024 12:00 3/4/24 12:00 >40 03/04/24 DNAPL** NL N/A

*RELOGGED AS -03
**RELOGGED AS -04

**Check off column if entire sample used and bottle discarded.

Prepared By: NL

Reviewed By:

ESS Organic Preparation Logbook

Control # 50.0001-SVOA
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APPENDIX J - AIR SPARGING/SOIL VAPOR EXTRACTION PILOT TEST DATA 

  



Well Screen Depth to Depth to Depth to Depth to Vacuum Pressure Carbon

Diameter Interval Water LNAPL DNAPL Bottom Oxygen Dioxide Methane LEL TVOC DO ORP

Location Time (inches) (ft) (ft) (ft) (ft) (ft) (%) (%) (%) (%) (ppmv) (mg/l) (mV)

SVE-1 4" 4-14' - - - 14.00 0.000 - 17.4 1.9 0.0 0 45 - -

AS-1 1" 30-35' 12.72 ND 37.35 37.52 - - - - - - - - -

B208(S)-MW 2" 5-20' 13.52 ND ND 19.84 0.000 - 19.7 1.1 0.0 0 31 - -

B208-MW 2" 22-32' 13.72 ND 29.51 31.81 - - - - - - - - -

B208(D)-MW 2" 40-45' 11.89 ND ND 44.85 - - - - - - - - -

PZ-1(S) 1" 8-13' ND ND ND 13.00 0.000 - 19.5 1.1 0.0 0 7 - -

PZ-1(D) 2" 20-25' 13.68 ND ND 24.27 - - - - - - - - -

PZ-2(S) 1" 8-13' 12.57 ND ND 12.82 0.000 - 17.4 1.3 0.3 6 1,470* - -

PZ-2(D) 2" 20-25' 13.23 ND ND 24.22 - - - - - - - - -

PZ-3(S) 1" 8-13' 12.12 ND ND 12.99 0.000 - 0.5 0.8 20.0 > 100 2,100* - -

PZ-3(D) 2" 20-25' 12.67 ND ND 24.36 - - - - - - - - -

PZ-4(S) 1" 8-13' ND ND ND 12.84 0.000 - 5.0 6.8 0.3 6 260* - -

PZ-4(D) 2" 20-25' 12.70 ND 
(2)

ND 24.55 - - - - - - - - -

PZ-5(S) 1" 8-13' 12.57 ND ND 12.87 0.000 - 11.3 6.9 0.0 0 130* - -

PZ-5(D) 2" 20-25' 12.72 ND ND 24.72 - - - - - - - - -

B302-MW 2" 27-32' 12.48 ND ND 31.95 - - - - - - - - -

NFSB-02(MW) 1.5" 12-22' 12.58 12.56 ND 17.68 0.000 - 17.3 1.4 0.5 10 125 - -

B303(S)-MW 2" 13-23' 13.70 ND ND 22.70 0.000 - 17.5 3.2 0.2 4 100 - -

B303(D)-MW 2" 30-35' 13.53 ND ND 33.05 - - - - - - - - -

ENV-3MW 1.5" 10-20' 12.72 ND ND 17.67 0.000 - 17.7 2.1 0.0 0 11 - -

B301-MW 2" 25-30' 12.92 ND ND 29.95 - - - - - - - - -

B212-MW 2" 14-24' - - - 24.73 - - - - - - - - -

SVE-1 4" 4-14' - - - 14.00 41.2 - - - - - - - -

AS-1 1" 30-35' - - - 37.52 - - - - - - - - -

B208(S)-MW 2" 5-20' - - - 19.84 0.040 - 20.8 0.1 0.0 0 0.4 - -

B208-MW 2" 22-32' - - - 31.81 - - - - - - - - -

B208(D)-MW 2" 40-45' - - - 44.85 - - - - - - - - -

PZ-1(S) 1" 8-13' - - - 13.00 0.059 - 20.8 0.1 0.0 0 < 0.1 - -

PZ-1(D) 2" 20-25' - - - 24.27 - - - - - - - - -

PZ-2(S) 1" 8-13' - - - 12.82 0.110 - 20.8 0.1 0.0 0 3.0 - -

PZ-2(D) 2" 20-25' - - - 24.22 - - - - - - - - -

PZ-3(S) 1" 8-13' - - - 12.99 0.480 - 20.8 0.1 0.0 0 5.0 - -

PZ-3(D) 2" 20-25' - - - 24.36 - - - - - - - - -

PZ-4(S) 1" 8-13' - - - 12.84 0.036 - 20.8 0.1 0.0 0 3.0 - -

PZ-4(D) 2" 20-25' - - - 24.55 - - - - - - - - -

PZ-5(S) 1" 8-13' - - - 12.87 0.000 - 18.4 2.3 0.0 0 9.2 - -

PZ-5(D) 2" 20-25' - - - 24.72 - - - - - - - - -

B302-MW 2" 27-32' - - - 31.95 - - - - - - - - -

NFSB-02(MW) 1.5" 12-22' - - - 17.68 0.000 - 19.0 0.9 0.2 4 82 - -

B303(S)-MW 2" 13-23' - - - 22.70 0.000 - 20.6 0.2 0.0 0 10 - -

B303(D)-MW 2" 30-35' - - - 33.05 - - - - - - - - -

ENV-3MW 1.5" 10-20' - - - 17.67 0.029 - 20.8 0.1 0.0 0 < 0.1 - -

B301-MW 2" 25-30' - - - 29.95 - - - - - - - - -

B212-MW 2" 14-24' - - - 24.73 - - - - - - - - -

Table J-1

13:52 to 

14:35

Monitoring Well Screening

284 Winter Street

Haverhill, Massachusetts

(inches of 

H2O)

April 22, 2024 - Pre Soil Vapor Extraction Pilot Test (Baseline)

April 22, 2024 - During Soil Vapor Extraction Pilot Test at SVE-1

(inches of 

H2O)

8:23 to 

10:54
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Well Screen Depth to Depth to Depth to Depth to Vacuum Pressure Carbon

Diameter Interval Water LNAPL DNAPL Bottom Oxygen Dioxide Methane LEL TVOC DO ORP

Location Time (inches) (ft) (ft) (ft) (ft) (ft) (%) (%) (%) (%) (ppmv) (mg/l) (mV)

Table J-1

Monitoring Well Screening

284 Winter Street

Haverhill, Massachusetts

(inches of 

H2O)

April 22, 2024 - Pre Soil Vapor Extraction Pilot Test (Baseline)

(inches of 

H2O)

SVE-1 4" 4-14' 13.04 ND ND 14.00 0.000 - 20.3 0.3 0.2 6 6.0 - -

AS-1 1" 30-35' 12.80 ND 37.38 37.52 - - - - - - - - -

B208(S)-MW 2" 5-20' 13.58 ND ND 19.84 0.000 - 20.3 0.2 0.0 0 8.0 0.38 -34

B208-MW 2" 22-32' 13.83 ND 29.97 
(3)

31.81 - - - - - - - - -

B208(D)-MW 2" 40-45' 11.93 ND ND 44.85 - - - - - - - 0.36 -41

PZ-1(S) 1" 8-13' ND ND ND 13.00 0.000 - 20.2 0.6 0.0 0 3.0 - -

PZ-1(D) 2" 20-25' 13.75 ND ND 24.27 - - - - - - - 0.87 -40

PZ-2(S) 1" 8-13' 12.65 ND ND 12.82 0.000 - 5.9 2.7 3.5 70 960* - -

PZ-2(D) 2" 20-25' 13.32 ND ND 24.22 - - - - - - - - -

PZ-3(S) 1" 8-13' 12.21 ND ND 12.99 0.000 - 2.8 3.1 7.3 > 100 2,240* - -

PZ-3(D) 2" 20-25' 12.73 ND ND 24.36 - - - - - - - 0.96 -17

PZ-4(S) 1" 8-13' 12.53 ND ND 12.84 0.000 - 10.9 3.0 0.0 0 260* - -

PZ-4(D) 2" 20-25' 12.76 12.75 ND 24.55 - - - - - - - - -

PZ-5(S) 1" 8-13' 12.67 ND ND 12.87 0.000 - 13.2 5.7 0.0 0 180* - -

PZ-5(D) 2" 20-25' 12.79 ND ND 24.72 - - - - - - - 1.75 -26

B302-MW 2" 27-32' 12.47 ND ND 31.95 - - - - - - - 1.96 -17

NFSB-02(MW) 1.5" 12-22' 12.61 12.60 ND 17.68 0.000 - 18.3 0.9 0.5 10 91 - -

B303(S)-MW 2" 13-23' 13.75 ND ND 22.70 0.000 - 18.1 1.8 0.1 2 58 0.41 -11

B303(D)-MW 2" 30-35' 13.59 ND ND 33.05 - - - - - - - 3.72 -31

ENV-3MW 1.5" 10-20' 12.79 ND ND 17.67 0.000 - 8.6 6.9 0.0 0 50* - -

B301-MW 2" 25-30' 13.00 ND ND 29.95 - - - - - - - 0.82 -31

B212-MW 2" 14-24' 12.88 ND ND 24.73 - - - - - - - 0.85 -5

SVE-1 4" 4-14' - - - 14.00 29.7 - - - - - - - -

AS-1 1" 30-35' - - - 37.52 - 13.0 psi - - - - - - -

B208(S)-MW 2" 5-20' 13.20 ND ND 19.84 0.020 - 20.8 0.1 0.0 0 35 0.35 -32

B208-MW 2" 22-32' 11.90 ND 30.65 31.81 - - - - - - - - -

B208(D)-MW 2" 40-45' 11.44 ND ND 44.85 - 0.066 - - - - - 0.61 -42

PZ-1(S) 1" 8-13' ND ND ND 13.00 0.052 - 20.7 0.1 0.0 0 13 - -

PZ-1(D) 2" 20-25' 11.60 ND ND 24.27 - 0.064 - - - - - 0.88 -42

PZ-2(S) 1" 8-13' 12.81 ND ND 12.82 0.073 - 20.7 0.1 0.0 0 12 - -

PZ-2(D) 2" 20-25' 9.06 ND ND 24.22 - 0.679 - - - - - - -

PZ-3(S) 1" 8-13' 12.35 ND ND 12.99 0.291 - 20.7 0.1 0.0 0 10 - -

PZ-3(D) 2" 20-25' 4.84 ND ND 24.36 - 35.7 - - - - 780 9.84 -52

PZ-4(S) 1" 8-13' 12.50 ND ND 12.84 0.020 - 20.8 0.1 0.0 0 11 - -

PZ-4(D) 2" 20-25' 11.41 ND ND 24.55 - 0.148 - - - - - - -

PZ-5(S) 1" 8-13' 12.61 ND ND 12.87 0.000 - 18.0 2.6 0.0 0 16 - -

PZ-5(D) 2" 20-25' 12.11 ND ND 24.72 - 0.070 - - - - - 2.27 -65

B302-MW 2" 27-32' 10.85 ND ND 31.95 - 0.151 - - - - - 2.19 -32

NFSB-02(MW) 1.5" 12-22' 10.62 10.61 ND 17.68 - - - - - - - - -

B303(S)-MW 2" 13-23' 12.94 ND ND 22.70 - - - - - - - 0.60 -9

B303(D)-MW 2" 30-35' 12.95 ND ND 33.05 - 1.38 - - - - - 3.93 -59

ENV-3MW 1.5" 10-20' 12.64 ND ND 17.67 0.038 - 20.8 0.1 0.0 0 5.5 - -

B301-MW 2" 25-30' 12.47 ND ND 29.95 - 0.040 - - - - - 1.16 -48

B212-MW 2" 14-24' 12.47 ND ND 24.73 - - - - - - - - -

April 23, 2024 - Pre Soil Vapor Extraction (SVE-1) & Pre Air Sparge (AS-1) Pilot Test (Baseline)

7:57 to 

10:15

April 23, 2024 - During Soil Vapor Extraction (SVE-1) & Air Sparge (AS-1) Pilot Test

12:03 to 

13:42
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Well Screen Depth to Depth to Depth to Depth to Vacuum Pressure Carbon

Diameter Interval Water LNAPL DNAPL Bottom Oxygen Dioxide Methane LEL TVOC DO ORP

Location Time (inches) (ft) (ft) (ft) (ft) (ft) (%) (%) (%) (%) (ppmv) (mg/l) (mV)

Table J-1

Monitoring Well Screening

284 Winter Street

Haverhill, Massachusetts

(inches of 

H2O)

April 22, 2024 - Pre Soil Vapor Extraction Pilot Test (Baseline)

(inches of 

H2O)

SVE-1 4" 4-14' - - - 14.00 29.7 - - - - - - - -

AS-1 1" 30-35' - - - 37.52 - 12.0 psi - - - - - - -

B208(S)-MW 2" 5-20' 13.00 ND ND 19.84 0.020 - 20.8 0.1 0.0 0 12 0.92 19

B208-MW 2" 22-32' 13.06 ND 30.55 31.81 - - - - - - - - -

B208(D)-MW 2" 40-45' 11.78 ND ND 44.85 - - - - - - - 0.75 19

PZ-1(S) 1" 8-13' ND ND ND 13.00 0.051 - 20.5 0.2 0.6 12 8 - -

PZ-1(D) 2" 20-25' 12.74 ND ND 24.27 - - - - - - - 1.55 7

PZ-2(S) 1" 8-13' 12.38 ND ND 12.82 0.048 - 20.7 0.1 0.0 0 205 - -

PZ-2(D) 2" 20-25' 11.06 ND ND 24.22 - - - - - - - - -

PZ-3(S) 1" 8-13' 11.93 ND ND 12.99 0.117 - 20.7 0.1 0.2 4 135 - -

PZ-3(D) 2" 20-25' 5.03 ND ND 24.36 - - - - - - - 10.95 -19

PZ-4(S) 1" 8-13' 12.39 ND ND 12.84 0.019 - 20.8 0.1 0.0 0 5 - -

PZ-4(D) 2" 20-25' 11.87 ND ND 24.55 - - - - - - - - -

PZ-5(S) 1" 8-13' 12.54 ND ND 12.87 0.000 - 13.5 5.0 0.0 0 14 - -

PZ-5(D) 2" 20-25' 12.36 ND ND 24.72 - - - - - - - 2.28 -28

B302-MW 2" 27-32' 11.32 ND ND 31.95 - - - - - - - 2.06 -34

NFSB-02(MW) 1.5" 12-22' 10.59 10.58 ND 17.68 - - - - - - - - -

B303(S)-MW 2" 13-23' 12.75 ND ND 22.70 - - - - - - - 0.64 -14

B303(D)-MW 2" 30-35' 13.08 ND ND 33.05 - - - - - - - 3.96 -37

ENV-3MW 1.5" 10-20' 12.52 ND ND 17.67 0.020 - 20.8 0.1 0.0 0 3.9 - -

B301-MW 2" 25-30' 12.68 ND ND 29.95 - - - - - - - 1.01 -17

B212-MW 2" 14-24' 12.62 ND ND 24.73 - - - - - - - 0.51 -30

SVE-1 4" 4-14' 12.97 ND ND 14.00 0.000 - 17.0 1.5 0.7 14 112.0 - -

AS-1 1" 30-35' 13.64 ND 37.49 37.52 - 0.067 - - - - - - -

B208(S)-MW 2" 5-20' 13.51 ND ND 19.84 0.000 - 14.2 1.4 8.5 > 100 1,060* 0.65 -55

B208-MW 2" 22-32' 13.86 ND 30.40 31.81 - - - - - - - - -

B208(D)-MW 2" 40-45' 12.19 ND ND 44.85 - 0.063 - - - - - 0.66 -62

PZ-1(S) 1" 8-13' ND ND ND 13.00 0.000 - 20.6 0.4 0.1 2 85.0 - -

PZ-1(D) 2" 20-25' 13.85 ND ND 24.27 - 0.109 - - - - - 0.78 87

PZ-2(S) 1" 8-13' 12.48 ND ND 12.82 0.000 - 0.2 3.8 22.0 > 100 2,150* - -

PZ-2(D) 2" 20-25' 13.40 ND ND 24.22 - 0.031 - - - - - - -

PZ-3(S) 1" 8-13' 12.05 ND ND 12.99 0.000 - 2.2 2.3 21.4 > 100 1,940* - -

PZ-3(D) 2" 20-25' 12.83 ND ND 24.36 - 0.126 - - - - - 0.67 -9

PZ-4(S) 1" 8-13' 12.44 ND ND 12.84 0.000 - 8.5 3.0 0.1 2 2,550* - -

PZ-4(D) 2" 20-25' 12.50 ND ND 24.55 - 0.027 - - - - - - -

PZ-5(S) 1" 8-13' 12.66 ND ND 12.87 0.000 - 11.1 7.4 0.0 0 65* - -

PZ-5(D) 2" 20-25' 12.88 ND ND 24.72 - 0.125 - - - - - 1.74 -38

B302-MW 2" 27-32' 12.50 ND ND 31.95 - 0.014 - - - - - 2.29 92

NFSB-02(MW) 1.5" 12-22' 11.70 ND ND 17.68 0.000 - 16.4 2.2 1.9 38 120 - -

B303(S)-MW 2" 13-23' 13.80 ND ND 22.70 0.000 - 18.5 2.0 0.4 8 115 0.94 -14

B303(D)-MW 2" 30-35' 13.62 ND ND 33.05 - 0.068 - - - - - 4.24 -21

ENV-3MW 1.5" 10-20' 12.79 ND ND 17.67 0.000 - 7.1 8.1 0.1 2 44* - -

B301-MW 2" 25-30' 13.08 ND ND 29.95 - 0.026 - - - - - 0.52 -24

B212-MW 2" 14-24' 12.94 ND ND 24.73 - - - - - - - 0.36 -32

April 23, 2024 - During Soil Vapor Extraction (SVE-1) & Air Sparge (AS-1) Pilot Test

15:15 to 

16:22

April 24, 2024 - Pre Soil Vapor Extraction (SVE-1) & Pre Air Sparge (SG-3(D)) Pilot Test (Baseline)

7:32 to 

10:05
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Well Screen Depth to Depth to Depth to Depth to Vacuum Pressure Carbon

Diameter Interval Water LNAPL DNAPL Bottom Oxygen Dioxide Methane LEL TVOC DO ORP

Location Time (inches) (ft) (ft) (ft) (ft) (ft) (%) (%) (%) (%) (ppmv) (mg/l) (mV)

Table J-1

Monitoring Well Screening

284 Winter Street

Haverhill, Massachusetts

(inches of 

H2O)

April 22, 2024 - Pre Soil Vapor Extraction Pilot Test (Baseline)

(inches of 

H2O)

SVE-1 4" 4-14' - - - 14.00 38.2 - 18.2 0.8 0.1 2 63 - -

AS-1 1" 30-35' 11.30 ND 37.50 37.52 - 0.054 - - - - - - -

B208(S)-MW 2" 5-20' 13.16 ND ND 19.84 0.000 - 20.8 0.1 0.0 0 78 0.80 33

B208-MW 2" 22-32' 12.96 ND 30.38 31.81 - - - - - - - - -

B208(D)-MW 2" 40-45' 11.47 ND ND 44.85 - 0.062 - - - - - 0.63 37

PZ-1(S) 1" 8-13' ND ND ND 13.00 0.068 - 20.6 0.2 0.0 0 0.5 - -

PZ-1(D) 2" 20-25' 11.80 ND ND 24.27 - 0.222 - - - - - 0.80 -11

PZ-2(S) 1" 8-13' 12.37 ND ND 12.82 0.054 - 20.6 0.2 0.0 0 3.3 - -

PZ-2(D) 2" 20-25' 9.85 ND ND 24.22 - 4.52 - - - - - - -

PZ-3(S) 1" 8-13' 11.45 ND ND 12.99 0.036 - 20.7 0.1 0.0 0 0.5 - -

PZ-3(D) 2" 20-25' - - - 24.36 - 9.5 psi - - - - - - -

PZ-4(S) 1" 8-13' 12.36 ND ND 12.84 0.030 - 20.7 0.1 0.0 0 0.9 - -

PZ-4(D) 2" 20-25' 11.25 ND ND 24.55 - 1.20 - - - - - - -

PZ-5(S) 1" 8-13' 12.58 ND ND 12.87 0.000 - 20.7 0.1 0.0 0 0.9 - -

PZ-5(D) 2" 20-25' 12.28 ND ND 24.72 - 0.108 - - - - - 2.01 -9

B302-MW 2" 27-32' 10.57 ND ND 31.95 - 0.218 - - - - - 1.99 -16

NFSB-02(MW) 1.5" 12-22' 9.69 ND ND 17.68 - - - - - - - - -

B303(S)-MW 2" 13-23' 12.29 ND ND 22.70 - 2.30 - - - - - 0.320 -20

B303(D)-MW 2" 30-35' 12.87 ND ND 33.05 - 0.085 - - - - - 3.94 -30

ENV-3MW 1.5" 10-20' 12.61 ND ND 17.67 0.017 - 20.8 0.1 0.0 0 6.1 - -

B301-MW 2" 25-30' 12.63 ND ND 29.95 - 0.107 - - - - - 0.840 -5

B212-MW 2" 14-24' 12.59 ND ND 24.73 - - - - - - - 1.18 -25

SVE-1 4" 4-14' 13.13 ND ND 14.00 0.000 - 19.3 0.8 0.1 2 56.0 - -

AS-1 1" 30-35' 12.89 ND 37.48 37.52 - 0.063 - - - - - - -

B208(S)-MW 2" 5-20' 13.59 ND ND 19.84 0.000 - 16.8 1.1 2.6 52 800* 1.10 -17

B208-MW 2" 22-32' 13.89 ND 30.31 31.81 - - - - - - - - -

B208(D)-MW 2" 40-45' 12.22 ND ND 44.85 - 0.056 - - - - - 0.66 -28

PZ-1(S) 1" 8-13' ND ND ND 13.00 0.000 - 19.9 0.5 0.0 0 11 - -

PZ-1(D) 2" 20-25' 13.89 ND ND 24.27 - 0.123 - - - - - 0.60 -36

PZ-2(S) 1" 8-13' 12.64 ND ND 12.82 0.000 - 1.3 4.2 28.2 > 100 1,880* - -

PZ-2(D) 2" 20-25' 13.48 ND ND 24.22 - 0.024 - - - - - - -

PZ-3(S) 1" 8-13' 12.34 ND ND 12.99 0.000 - 1.6 2.6 24.5 > 100 2,040* - -

PZ-3(D) 2" 20-25' 12.88 ND ND 24.36 - 0.058 - - - - - 0.45 -16

PZ-4(S) 1" 8-13' 12.62 ND ND 12.84 0.000 - 11.5 2.4 0.0 0 23.0 - -

PZ-4(D) 2" 20-25' 12.87 ND ND 
(2)

24.55 - 0.040 - - - - - - -

PZ-5(S) 1" 8-13' 12.77 ND ND 12.87 0.000 - 15.5 5.1 0.0 0 800* - -

PZ-5(D) 2" 20-25' 12.91 ND ND 24.72 - 0.035 - - - - - 1.12 -21

B302-MW 2" 27-32' 12.58 ND ND 31.95 - 0.015 - - - - - 0.96 -26

NFSB-02(MW) 1.5" 12-22' 12.75 ND ND 17.68 0.000 - 14.2 2.7 9.1 > 100 860* - -

B303(S)-MW 2" 13-23' 13.87 ND ND 22.70 0.000 - 14.8 4.7 4.3 86 720* 0.40 -37

B303(D)-MW 2" 30-35' 13.68 ND ND 33.05 - 0.035 - - - - - 3.54 -28

ENV-3MW 1.5" 10-20' 12.89 ND ND 17.67 0.000 - 8.6 7.2 0.1 2 130* - -

B301-MW 2" 25-30' 13.12 ND ND 29.95 - 0.019 - - - - - 0.46 -21

B212-MW 2" 14-24' 12.99 ND ND 24.73 - - - - - - - 0.45 -31

Notes: 1. Equipment Utilized: Landtec Model GEM 5000 Landfill Gas Meter, MiniRAE 3000 PID w/ 10.6 eV lamp, Dwyer Digital Manometer Series 475, 1/8 Hp GAST Air Pump, Solonist Water Level Meter,

    and Down-the-hole Dissolved Oxygen Meter YSI 650 MDS.

* TVOC readings are based on dilutions due to elevated CO2 and/or CH4.

2. No measurable LNAPL, but NAPL staining on tape and probe.

3. Recovered approx. 2 gallons of NAPL/water mixture. Post recovery DNAPL thickness of 0.8 feet.

April 24, 2024 - During Soil Vapor Extraction (SVE-1) & Air Sparge (SG-3(D)) Pilot Test

12:30 to 

13:51

April 25, 2024 - Post Pilot Test

8:45 to 

10:30
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Date Well I.D. Time Wellhead Vacuum Vacuum Diff. Flow TVOC O2 CO2 LEL CH4 H2S Notes

 (inches of H2O)  (inches of H2O) (CFM) (ppmv) % % % % (ppm)

4/22/2024 SVE-1 11:35 44.5 4.5 33.8 - - - - - - SVE Start-up. Oriface Plate #80153

12:00 41.5 4.5 33.9 69 18.1 2.2 10 0.5 -

12:40 41.1 4.7 34.0 50 19.0 1.7 8 0.4 10

13:26 41.2 4.5 34.0 51 19.3 1.5 6 0.3 8

15:27 40.5 4.5 34.0 50 19.4 1.4 4 0.2 6

16:24 - - - - - - - - - Summa Canister sample TO-15 & APH.

17:00 - - - - - - - - - VGAC Effluent = <0.1 ppmv. SVE-1 Pilot Test Shutdown.

4/23/2024 SVE-1 10:20 30.0 5.0 36.3 - - - - - - SVE Start-up. Oriface Plate #80153

10:36 29.6 5.0 36.4 62 19.2 1.3 6 0.3 -

10:44 - - - - - - - - - AS-1 Start-up @ 2.7 to 3.6 scfm

10:57 29.4 5.0 36.4 65 18.6 1.2 4 0.2 2

12:02 29.5 5.2 36.9 55 18.2 1.0 2 0.1 2

15:17 29.7 5.3 37.4 58 19.5 0.8 6 0.3 2

16:46 - - - - - - - - - Summa Canister sample TO-15 & APH.

16:56 29.7 5.3 37.4 56 19.7 0.8 6 0.3

17:10 - - - - - - - - - VGAC Effluent = <0.1 ppmv. SVE-1 & AS-1 Pilot Test Shutdown.

4/24/2024 SVE-1 10:25 40.0 5.0 35.7 - - - - - - SVE Start-up. Oriface Plate #80153

10:36 39.6 4.5 34.2 90 19.0 1.2 8 0.4 1

10:43 - - - - - - - - - PZ-3(D) Start-up @ 3.3 to 3.5 scfm

12:23 38.2 4.5 34.3 72 19.3 1.0 6 0.3 2

14:37 - - - - - - - - - Summa Canister sample TO-15 & APH.

14:40 - - - - - - - - - VGAC Effluent = <0.1 ppmv. SVE-1 & PZ-3(D) Pilot Test Shutdown.

Notes: 1. SVE Air Flow measurements made through Oriface #80153 (Pipe ID: 1.939", Bore: 1.100").

2. Equipment Utilized: Landtec Model GEM 5000 Landfill Gas Meter, MiniRAE 3000 PID w/ 10.6 eV lamp, Dwyer Digital Manometer Series 475 and 1/8 Hp GAST Air Pump.

Haverhill, Massachusetts

Vent Pilot Test

284 Winter Street

Table J-2
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Vent Well Well I.D. Distance From Vent Well Vacuum Vacuum Vacuum Diff. Flow 

Operating (ft) (inches of H2O)  (inches of H2O)  (inches of H2O) (CFM)

SVE-1 B208(S)-MW 6.0 0.040 41.2 4.5 34.0

PZ-1(S) 14.5 0.059

PZ-3(S) 16.5 0.480

PZ-2(S) 19.5 0.110

PZ-4(S) 24.0 0.036

ENV-3MW 36.5 0.029

PZ-5(S) 38.0 0.000

SVE-1 B208(S)-MW 6.0 0.028 28.4 2.5 25.8

PZ-1(S) 14.5 0.055

PZ-3(S) 16.5 0.345

PZ-2(S) 19.5 0.079

PZ-4(S) 24.0 0.050

ENV-3MW 36.5 0.025

PZ-5(S) 38.0 0.000

SVE-1 B208(S)-MW 6.0 0.019 20.4 1.5 20.2

PZ-1(S) 14.5 0.030

PZ-3(S) 16.5 0.185

PZ-2(S) 19.5 0.060

PZ-4(S) 24.0 0.019

ENV-3MW 36.5 0.000

PZ-5(S) 38.0 0.000

SVE-1 B208(S)-MW 6.0 0.015 14.0 0.82 15.1

PZ-1(S) 14.5 0.017

PZ-3(S) 16.5 0.026

PZ-2(S) 19.5 0.045

PZ-4(S) 24.0 0.000

ENV-3MW 36.5 0.000

PZ-5(S) 38.0 0.000

Note: 1. Equipment Utilized: Dwyer Digital Manometer Series 475.

Table J-3

SVE Pilot TestMonitoring Wells

Radius of Influence Data

April 22, 2024

284 Winter Street

Haverhill, Massachusetts
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Compressor Vacuum Air Well Head Vacuum Air

Date Time Pressure Diff. Flow Air Pressure Vacuum Diff. Flow

(psi) (inch of wc) (scfm) (psi)  (inches of H2O)  (inches of H2O) (scfm) Notes

04/23/24 10:44 17.0 0.25" @ 16.5 psi 2.8 16.5 29.6 5.0 36.4 Oriface Plate AS #93179 & SVE #80153

10:47 15.0 0.25" @ 14.5 psi 2.7 14.5 29.4 5.0 36.4

11:02 14.0 0.40" @ 13.5 psi 3.3 13.5 29.4 5.0 36.4

11:15 13.5 0.45" @ 13.0 psi 3.5 13.0 29.4 5.0 36.4

11:31 13.5 0.44" @ 13.0 psi 3.5 13.0 29.4 5.0 36.4

12:02 13.0 0.36" @ 13.0 psi 3.1 12.5 29.5 5.2 36.9

15:18 12.5 0.47" @ 12.0 psi 3.5 12.0 29.7 5.3 37.4

16:50 12.5 0.49" @ 12.0 psi 3.6 12.0 29.7 5.3 37.4

17:10 - - - - - - - SVE-1 & AS-1 Pilot Test Shutdown.

Compressor Vacuum Air Well Head Vacuum Air

Date Time Pressure Diff. Flow Air Pressure Vacuum Diff. Flow

(psi) (inch of wc) (scfm) (psi)  (inches of H2O)  (inches of H2O) (scfm) Notes

04/24/24 10:43 14.0 0.44" @ 14.0 psi 3.5 13.5 39.6 4.5 34.2 Oriface Plate AS #93179 & SVE #80153

10:58 13.0 0.44" @ 13.0 psi 3.5 13.0 39.6 4.5 34.2

11:46 11.5 0.44" @ 11.5 psi 3.4 11.5 39.6 4.5 34.2

12:31 10.5 0.45" @ 10.5 psi 3.3 10.8 38.2 4.5 34.3

14:08 8.0 0.53" @ 8.0 psi 3.4 8.0 38.2 4.5 34.3

14:40 - - - - - - - SVE-1 & PZ-3(D) Pilot Test Shutdown.

Note: 1. Air Flow measurements made through Air Sparge #93179 (Pipe ID: 1.000", Bore: 0.520") and SVE #80153 (Pipe ID: 1.939", Bore: 1.100").

Table J-4

Air Sparge @ PZ-3(D) SVE-1

Haverhill, Massachusetts
284 Winter Street

Air Sparge Pilot Test

Air Sparge @ AS-1 SVE-1
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TABLE J-5
SOIL VAPOR ANALYTICAL DATA TABLE

284 Winter Street
Haverhill, Massachusetts

File No. 172397.10
Page 1 of 1
5/22/2024

Sample ID PZ-2S SVE-1 SVE-1 SVE-1
Laboratory Sample ID L2423233-03 L2423233-01 L2423233-02 L2423233-04
Sample Date 4/24/2024 4/22/2024 4/23/2024 4/24/2024
Air Petroleum Hydrocarbons (MADEPAPH)
Ethylbenzene 520 < 65 < 73 < 90
1,3-Butadiene < 270 < 36 < 40 < 50
Toluene 790 < 65 150 250
Methyl-t-butyl ether (MTBE) < 380 < 50 < 57 < 70
m+p-Xylenes < 490 < 65 < 73 < 90
Benzene 150000 16000 17000 23000
Naphthalene < 590 < 79 < 89 < 110
o-Xylene < 490 < 65 < 73 < 90
C5-C8 Petroleum Hydrocarbons, Aliphatic (Adjusted) 1100000 64000 64000 87000
C9-C10 Petroleum Hydrocarbons, Aromatic < 5400 < 720 < 810 < 1000
C9-C12 Petroleum Hydrocarbons, Aliphatic(Adjusted) < 5400 1600 1500 1900
Volatile Organic Compounds in Air by EPA Method TO15
Ethylbenzene 669 < 62.5 < 70.4 < 92.1
Styrene < 464 < 61.3 < 69 < 90.3
cis-1,3-Dichloropropene < 495 < 65.4 < 73.5 < 96.2
trans-1,3-Dichloropropene < 495 < 65.4 < 73.5 < 96.2
1,4-Dichlorobenzene < 655 < 86.6 < 97.4 < 127
1,2-Dibromoethane (EDB) < 838 < 111 < 124 < 163
1,2-Dichloroethane < 441 < 58.3 < 65.6 < 85.8
4-Methyl-2-pentanone (MIBK) < 1110 < 147 < 166 < 217
Toluene 987 < 54.3 185 332
Chlorobenzene < 502 < 66.3 < 74.6 < 97.6
1,2,4-Trichlorobenzene < 809 < 107 < 120 < 157
1,4-Dioxane < 393 < 51.9 < 58.4 < 76.4
Dibromochloromethane < 929 < 123 < 138 < 181
Tetrachloroethene (PCE) < 739 < 97.6 < 110 < 144
Xylenes (Total) < 473 < 62.5 < 70.4 < 92.1
cis-1,2-Dichloroethene < 432 < 57.1 < 64.2 < 84.1
trans-1,2-Dichloroethene < 432 < 57.1 < 64.2 < 84.1
Methyl-t-butyl ether (MTBE) < 393 < 51.9 < 58.4 < 76.4
m+p-Xylenes < 943 < 125 < 141 < 184
1,3-Dichlorobenzene < 655 < 86.6 < 97.4 < 127
Carbon tetrachloride < 686 < 90.6 < 102 < 133
Acetone < 1290 < 171 < 192 < 252
Chloroform < 532 < 70.3 < 79.1 < 104
Benzene 163000 16900 18100 26300
1,1,1-Trichloroethane < 595 < 78.6 < 88.4 < 116
Bromomethane < 423 < 55.9 < 62.9 < 82.3
Vinyl chloride < 279 < 36.8 < 41.4 < 54.2
Methylene chloride < 945 < 125 < 140 < 184
Bromoform < 1130 < 149 < 167 < 219
Bromodichloromethane < 730 < 96.5 < 109 < 142
1,1-Dichloroethane < 441 < 58.3 < 65.6 < 85.8
1,1-Dichloroethene < 432 < 57.1 < 64.2 < 84.1
1,2-Dichloropropane < 504 < 66.6 < 74.9 < 98
2-Butanone (MEK) < 802 < 106 < 119 < 156
1,1,2-Trichloroethane < 595 < 78.6 < 88.4 < 116
Trichloroethene (TCE) < 586 124 < 87.1 < 114
1,1,2,2-Tetrachloroethane < 749 < 98.9 < 111 < 146
Hexachlorobutadiene < 1160 < 154 < 173 < 226
Naphthalene < 572 < 75.5 < 84.9 < 111
o-Xylene < 473 < 62.5 < 70.4 < 92.1
1,2-Dichlorobenzene < 655 < 86.6 < 97.4 < 127

Notes
1. Results are reported in units of micrograms per cubic meter (ug/m3).
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L2423233

GZA GeoEnvironmental, Inc.

01.0173297.10 TASK19

284 WINTER ST

Client:

Project Name:

Project Number:

05/10/24

320 Forbes Boulevard, Mansfield, MA  02048-1806

Lab Number:

Report Date:

508-822-9300  (Fax) 508-822-3288  800-624-9220 - www.alphalab.com

249 Vanderbilt Ave.

Norwood, MA 02062

Justin IvasATTN:

ANALYTICAL REPORT

(781) 278-5843Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.

Certifications & Approvals: MA (M-MA030), NH NELAP (2062), CT (PH-0825), DoD (L2474), FL (E87814), IL (200081), IN (C-MA-04), KY 
(KY98046), LA (85084), ME (MA00030), MD (350), MI (9110), MN (025-999-495), NJ (MA015), NY (11627), NC (685), OR (MA-0262), PA (68-
02089), RI (LAO00299), TX (T104704419), VT (VT-0015), VA (460194), WA (C954), US Army Corps of Engineers, USDA (Permit #525-23-107-
88708A1), USFWS (Permit #A24920).
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L2423233-01

L2423233-02

L2423233-03

L2423233-04

Alpha 
Sample ID

SVE-1

SVE-1

PZ-2S

SVE-1

Client ID

HAVERHILL, MA

HAVERHILL, MA

HAVERHILL, MA

HAVERHILL, MA

Sample 
Location

284 WINTER ST

01.0173297.10 TASK19

Project Name:
Project Number:

Lab Number: 
Report Date:

L2423233
05/10/24

04/22/24 16:24

04/23/24 16:46

04/24/24 10:12

04/24/24 14:36

Collection 
Date/TimeMatrix Receive Date

SOIL_VAPOR

SOIL_VAPOR

SOIL_VAPOR

SOIL_VAPOR

04/26/24

04/26/24

04/26/24

04/26/24

Serial_No:05102415:37
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Project Name:

Project Number:

Lab Number:

Report Date:

Were all samples received in a condition consistent with those described on the Chain-of-
Custody, properly preserved (including temperature) in the field or laboratory, and 
prepared/analyzed within method holding times?

Were the analytical method(s) and all associated QC requirements specified in the selected 
CAM protocol(s) followed?

Were all required corrective actions and analytical response actions specified in the selected 
CAM protocol(s) implemented for all identified performance standard non-conformances?

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 
"Quality Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical
Data?"

VPH, EPH, and APH Methods only:  Was each method conducted without significant 
modification(s)? (Refer to the individual method(s) for a list of significant modifications).

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

Were all applicable CAM protocol QC and performance standard non-conformances identified 
and evaluated in a laboratory narrative (including all "No" responses to Questions A through E)?

YES

YES

YES

YES

YES

YES

YES

A

B

C

D

E a.

E b.

F

MADEP MCP Response Action Analytical Report Certification

L2423233284 WINTER ST

01.0173297.10 TASK19

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 
protocol(s)?

Were all QC performance standards specified in the CAM protocol(s) achieved?

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

NO

NO

YES

G

H

I

   
   A response to questions G, H and I is required for "Presumptive Certainty" status

This form provides certifications for all samples performed by MCP methods. Please refer to 
the Sample Results and Container Information sections of this report for specification of 
MCP methods used for each analysis. The following questions pertain only to MCP 
Analytical Methods.

   
   An affirmative response to questions A through F is required for "Presumptive Certainty" status

   For any questions answered "No", please refer to the case narrative section on the following page(s).

05/10/24

Please note that sample matrix information is located in the Sample Results section of this report.

Serial_No:05102415:37
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284 WINTER ST

01.0173297.10 TASK19

Project Name:

Project Number:

Lab Number:

Report Date:
L2423233

05/10/24

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:05102415:37
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Case Narrative (continued)

284 WINTER ST

01.0173297.10 TASK19

Project Name:

Project Number:

Lab Number:

Report Date:
L2423233

05/10/24

MCP Related Narratives

Canisters were released from the laboratory on April 18, 2024. The canister certification data is provided as an 

addendum.  

MCP Volatile Organics in Air

In reference to question G:

One or more of the target analytes did not achieve the requested CAM reporting limits. 

In reference to question H:

The WG1919204-3 LCS recovery for dibromochloromethane (131%) and bromoform (139%), associated with 

L2423233-01D, -02D, -03D, and  -04D, is above the upper 130% acceptance limit. All samples associated 

with this LCS do not have reportable amounts of this analyte.

 L2423233-01D: The sample has elevated detection limits due to the dilution required by the elevated 

concentrations of target compounds in the sample.

L2423233-04D: The sample has elevated detection limits due to the dilution required by the elevated 

concentrations of target compounds in the sample.

Petroleum Hydrocarbons in Air

L2423233-01D: The sample has elevated detection limits due to the dilution required by the elevated 

concentrations of target compounds in the sample.

L2423233-02D: The sample has elevated detection limits due to the dilution required by the elevated 

concentrations of target compounds in the sample.

Serial_No:05102415:37
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Case Narrative (continued)

284 WINTER ST

01.0173297.10 TASK19

Project Name:

Project Number:

Lab Number:

Report Date:
L2423233

05/10/24

L2423233-02D: The sample has elevated detection limits due to the dilution required by the elevated 

concentrations of target compounds in the sample.

L2423233-03D: The sample has elevated detection limits due to the dilution required by the elevated 

concentrations of target compounds in the sample.

L2423233-03D: The sample has elevated detection limits due to the dilution required by the elevated 

concentrations of target compounds in the sample.

L2423233-04D: The sample has elevated detection limits due to the dilution required by the elevated 

concentrations of target compounds in the sample.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  05/10/24                  

Serial_No:05102415:37
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284 WINTER ST

01.0173297.10 TASK19

Project Name:

Project Number:

L2423233Lab Number:

Report Date:

QC OUTLIER SUMMARY REPORT

05/10/24

Method Client ID (Native ID) Lab ID Parameter QC Type
Recovery/RPD

(%)
QC Limits

(%)
Data Quality 
Assessment

Associated
Samples

MCP Volatile Organics in Air - Mansfield Lab

WG1919204-3 

WG1919204-3 

Batch QC

Batch QC

TO-15

TO-15

Dibromochloromethane

Bromoform

LCS

LCS

131

139

70-130

70-130

01-04

01-04

potential high bias

potential high bias

Serial_No:05102415:37
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AIR

Serial_No:05102415:37
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FF

Vinyl chloride

Bromomethane

Acetone

1,1-Dichloroethene

Methylene chloride

trans-1,2-Dichloroethene

1,1-Dichloroethane

Methyl tert butyl ether

2-Butanone

cis-1,2-Dichloroethene

Chloroform

1,2-Dichloroethane

1,1,1-Trichloroethane

Benzene

Carbon tetrachloride

1,2-Dichloropropane

Bromodichloromethane

1,4-Dioxane

Trichloroethene

cis-1,3-Dichloropropene

4-Methyl-2-pentanone

trans-1,3-Dichloropropene

1,1,2-Trichloroethane

Parameter Results

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

5280

ND

ND

ND

ND

23.1

ND

ND

ND

ND

RL

MCP Volatile Organics in Air - Mansfield Lab

Project Name:

Project Number:

Lab Number:

Report Date:

284 WINTER ST

01.0173297.10 TASK19

L2423233

14.4

14.4

71.8

14.4

35.9

14.4

14.4

14.4

35.9

14.4

14.4

14.4

14.4

14.4

14.4

14.4

14.4

14.4

14.4

14.4

35.9

14.4

14.4

Results

Dilution 
Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

16900

ND

ND

ND

ND

124

ND

ND

ND

ND

QualifierRL

36.8

55.9

171

57.1

125

57.1

58.3

51.9

106

57.1

70.3

58.3

78.6

46.0

90.6

66.6

96.5

51.9

77.4

65.4

147

65.4

78.6

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

ppbV ug/m3

05/10/24

SVE-1Client ID:
04/22/24 16:24Date Collected:
04/26/24Date Received:

Matrix: Soil_Vapor

HAVERHILL, MASample Location:

L2423233-01Lab ID:

SAMPLE RESULTS

Field Prep:

Anaytical Method:
Analytical Date:
Analyst:

101,TO-15
05/10/24 03:59
RAY

Not Specified

D

MDL MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:05102415:37
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Toluene

Dibromochloromethane

1,2-Dibromoethane

Tetrachloroethene

Chlorobenzene

Ethylbenzene

p/m-Xylene

Bromoform

Styrene

1,1,2,2-Tetrachloroethane

Xylenes, Total

o-Xylene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,2-Dichlorobenzene

1,2,4-Trichlorobenzene

Naphthalene

Hexachlorobutadiene

Parameter Results

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

MCP Volatile Organics in Air - Mansfield Lab

Project Name:

Project Number:

Lab Number:

Report Date:

284 WINTER ST

01.0173297.10 TASK19

L2423233

14.4

14.4

14.4

14.4

14.4

14.4

28.7

14.4

14.4

14.4

14.4

14.4

14.4

14.4

14.4

14.4

14.4

14.4

Results

Dilution 
Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QualifierRL

54.3

123

111

97.6

66.3

62.5

125

149

61.3

98.9

62.5

62.5

86.6

86.6

86.6

107

75.5

154

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

71.84

ppbV ug/m3

05/10/24

SVE-1Client ID:
04/22/24 16:24Date Collected:
04/26/24Date Received:

HAVERHILL, MASample Location:

L2423233-01Lab ID:

SAMPLE RESULTS

Field Prep: Not Specified

D

MDL MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

1,4-Difluorobenzene

Bromochloromethane

chlorobenzene-d5

97

95

97

Internal Standard % Recovery Qualifier
Acceptance 

Criteria

60-140

60-140

60-140

Sample Depth:

Serial_No:05102415:37
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Vinyl chloride

Bromomethane

Acetone

1,1-Dichloroethene

Methylene chloride

trans-1,2-Dichloroethene

1,1-Dichloroethane

Methyl tert butyl ether

2-Butanone

cis-1,2-Dichloroethene

Chloroform

1,2-Dichloroethane

1,1,1-Trichloroethane

Benzene

Carbon tetrachloride

1,2-Dichloropropane

Bromodichloromethane

1,4-Dioxane

Trichloroethene

cis-1,3-Dichloropropene

4-Methyl-2-pentanone

trans-1,3-Dichloropropene

1,1,2-Trichloroethane

Parameter Results

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

5660

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

MCP Volatile Organics in Air - Mansfield Lab

Project Name:

Project Number:

Lab Number:

Report Date:

284 WINTER ST

01.0173297.10 TASK19

L2423233

16.2

16.2

80.9

16.2

40.4

16.2

16.2

16.2

40.4

16.2

16.2

16.2

16.2

16.2

16.2

16.2

16.2

16.2

16.2

16.2

40.4

16.2

16.2

Results

Dilution 
Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

18100

ND

ND

ND

ND

ND

ND

ND

ND

ND

QualifierRL

41.4

62.9

192

64.2

140

64.2

65.6

58.4

119

64.2

79.1

65.6

88.4

51.8

102

74.9

109

58.4

87.1

73.5

166

73.5

88.4

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

ppbV ug/m3

05/10/24

SVE-1Client ID:
04/23/24 16:46Date Collected:
04/26/24Date Received:

Matrix: Soil_Vapor

HAVERHILL, MASample Location:

L2423233-02Lab ID:

SAMPLE RESULTS

Field Prep:

Anaytical Method:
Analytical Date:
Analyst:

101,TO-15
05/10/24 04:37
RAY

Not Specified

D

MDL MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:05102415:37
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Toluene

Dibromochloromethane

1,2-Dibromoethane

Tetrachloroethene

Chlorobenzene

Ethylbenzene

p/m-Xylene

Bromoform

Styrene

1,1,2,2-Tetrachloroethane

Xylenes, Total

o-Xylene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,2-Dichlorobenzene

1,2,4-Trichlorobenzene

Naphthalene

Hexachlorobutadiene

Parameter Results

49.0

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

MCP Volatile Organics in Air - Mansfield Lab

Project Name:

Project Number:

Lab Number:

Report Date:

284 WINTER ST

01.0173297.10 TASK19

L2423233

16.2

16.2

16.2

16.2

16.2

16.2

32.4

16.2

16.2

16.2

16.2

16.2

16.2

16.2

16.2

16.2

16.2

16.2

Results

Dilution 
Factor

185

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QualifierRL

61.0

138

124

110

74.6

70.4

141

167

69.0

111

70.4

70.4

97.4

97.4

97.4

120

84.9

173

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

80.91

ppbV ug/m3

05/10/24

SVE-1Client ID:
04/23/24 16:46Date Collected:
04/26/24Date Received:

HAVERHILL, MASample Location:

L2423233-02Lab ID:

SAMPLE RESULTS

Field Prep: Not Specified

D

MDL MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

1,4-Difluorobenzene

Bromochloromethane

chlorobenzene-d5

99

98

98

Internal Standard % Recovery Qualifier
Acceptance 

Criteria

60-140

60-140

60-140

Sample Depth:

Serial_No:05102415:37
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Vinyl chloride

Bromomethane

Acetone

1,1-Dichloroethene

Methylene chloride

trans-1,2-Dichloroethene

1,1-Dichloroethane

Methyl tert butyl ether

2-Butanone

cis-1,2-Dichloroethene

Chloroform

1,2-Dichloroethane

1,1,1-Trichloroethane

Benzene

Carbon tetrachloride

1,2-Dichloropropane

Bromodichloromethane

1,4-Dioxane

Trichloroethene

cis-1,3-Dichloropropene

4-Methyl-2-pentanone

trans-1,3-Dichloropropene

1,1,2-Trichloroethane

Parameter Results

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

51000

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

MCP Volatile Organics in Air - Mansfield Lab

Project Name:

Project Number:

Lab Number:

Report Date:

284 WINTER ST

01.0173297.10 TASK19

L2423233

109.

109.

544.

109.

272

109.

109.

109.

272.

109.

109.

109.

109.

109

109.

109.

109.

109.

109.

109.

272.

109.

109.

Results

Dilution 
Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

163000

ND

ND

ND

ND

ND

ND

ND

ND

ND

QualifierRL

279

423

1290

432

945

432

441

393

802

432

532

441

595

348

686

504

730

393

586

495

1110

495

595

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

ppbV ug/m3

05/10/24

PZ-2SClient ID:
04/24/24 10:12Date Collected:
04/26/24Date Received:

Matrix: Soil_Vapor

HAVERHILL, MASample Location:

L2423233-03Lab ID:

SAMPLE RESULTS

Field Prep:

Anaytical Method:
Analytical Date:
Analyst:

101,TO-15
05/10/24 05:13
RAY

Not Specified

D

MDL MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:05102415:37
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Toluene

Dibromochloromethane

1,2-Dibromoethane

Tetrachloroethene

Chlorobenzene

Ethylbenzene

p/m-Xylene

Bromoform

Styrene

1,1,2,2-Tetrachloroethane

Xylenes, Total

o-Xylene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,2-Dichlorobenzene

1,2,4-Trichlorobenzene

Naphthalene

Hexachlorobutadiene

Parameter Results

262

ND

ND

ND

ND

154

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

MCP Volatile Organics in Air - Mansfield Lab

Project Name:

Project Number:

Lab Number:

Report Date:

284 WINTER ST

01.0173297.10 TASK19

L2423233

109

109.

109.

109.

109.

109

217.

109.

109.

109.

109.

109

109.

109.

109.

109.

109.

109.

Results

Dilution 
Factor

987

ND

ND

ND

ND

669

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QualifierRL

411

929

838

739

502

473

943

1130

464

749

473

473

655

655

655

809

572

1160

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

543.5

ppbV ug/m3

05/10/24

PZ-2SClient ID:
04/24/24 10:12Date Collected:
04/26/24Date Received:

HAVERHILL, MASample Location:

L2423233-03Lab ID:

SAMPLE RESULTS

Field Prep: Not Specified

D

MDL MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

1,4-Difluorobenzene

Bromochloromethane

chlorobenzene-d5

100

97

100

Internal Standard % Recovery Qualifier
Acceptance 

Criteria

60-140

60-140

60-140

Sample Depth:

Serial_No:05102415:37
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Vinyl chloride

Bromomethane

Acetone

1,1-Dichloroethene

Methylene chloride

trans-1,2-Dichloroethene

1,1-Dichloroethane

Methyl tert butyl ether

2-Butanone

cis-1,2-Dichloroethene

Chloroform

1,2-Dichloroethane

1,1,1-Trichloroethane

Benzene

Carbon tetrachloride

1,2-Dichloropropane

Bromodichloromethane

1,4-Dioxane

Trichloroethene

cis-1,3-Dichloropropene

4-Methyl-2-pentanone

trans-1,3-Dichloropropene

1,1,2-Trichloroethane

Parameter Results

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

8240

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

MCP Volatile Organics in Air - Mansfield Lab

Project Name:

Project Number:

Lab Number:

Report Date:

284 WINTER ST

01.0173297.10 TASK19

L2423233

21.2

21.2

106.

21.2

53.0

21.2

21.2

21.2

53.0

21.2

21.2

21.2

21.2

21.2

21.2

21.2

21.2

21.2

21.2

21.2

53.0

21.2

21.2

Results

Dilution 
Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

26300

ND

ND

ND

ND

ND

ND

ND

ND

ND

QualifierRL

54.2

82.3

252

84.1

184

84.1

85.8

76.4

156

84.1

104

85.8

116

67.7

133

98.0

142

76.4

114

96.2

217

96.2

116

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

ppbV ug/m3

05/10/24

SVE-1Client ID:
04/24/24 14:36Date Collected:
04/26/24Date Received:

Matrix: Soil_Vapor

HAVERHILL, MASample Location:

L2423233-04Lab ID:

SAMPLE RESULTS

Field Prep:

Anaytical Method:
Analytical Date:
Analyst:

101,TO-15
05/10/24 05:51
RAY

Not Specified

D

MDL MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:05102415:37
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Toluene

Dibromochloromethane

1,2-Dibromoethane

Tetrachloroethene

Chlorobenzene

Ethylbenzene

p/m-Xylene

Bromoform

Styrene

1,1,2,2-Tetrachloroethane

Xylenes, Total

o-Xylene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,2-Dichlorobenzene

1,2,4-Trichlorobenzene

Naphthalene

Hexachlorobutadiene

Parameter Results

88.0

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

MCP Volatile Organics in Air - Mansfield Lab

Project Name:

Project Number:

Lab Number:

Report Date:

284 WINTER ST

01.0173297.10 TASK19

L2423233

21.2

21.2

21.2

21.2

21.2

21.2

42.4

21.2

21.2

21.2

21.2

21.2

21.2

21.2

21.2

21.2

21.2

21.2

Results

Dilution 
Factor

332

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QualifierRL

79.9

181

163

144

97.6

92.1

184

219

90.3

146

92.1

92.1

127

127

127

157

111

226

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

105.9

ppbV ug/m3

05/10/24

SVE-1Client ID:
04/24/24 14:36Date Collected:
04/26/24Date Received:

HAVERHILL, MASample Location:

L2423233-04Lab ID:

SAMPLE RESULTS

Field Prep: Not Specified

D

MDL MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

1,4-Difluorobenzene

Bromochloromethane

chlorobenzene-d5

98

96

98

Internal Standard % Recovery Qualifier
Acceptance 

Criteria

60-140

60-140

60-140

Sample Depth:

Serial_No:05102415:37
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FF

Vinyl chloride

Bromomethane

Acetone

1,1-Dichloroethene

Methylene chloride

trans-1,2-Dichloroethene

1,1-Dichloroethane

Methyl tert butyl ether

Xylenes, Total

2-Butanone

cis-1,2-Dichloroethene

Chloroform

1,2-Dichloroethane

1,1,1-Trichloroethane

Benzene

Carbon tetrachloride

1,2-Dichloropropane

Bromodichloromethane

1,4-Dioxane

Trichloroethene

cis-1,3-Dichloropropene

4-Methyl-2-pentanone

trans-1,3-Dichloropropene

1,1,2-Trichloroethane

Toluene

Parameter Results

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Analytical Date: 05/09/24 14:40
101,TO-15Analytical Method:

RL

Project Name:

Project Number:

Lab Number:

Report Date:

284 WINTER ST

01.0173297.10 TASK19

L2423233

0.200

0.200

1.00

0.200

0.500

0.200

0.200

0.200

0.200

0.500

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.500

0.200

0.200

0.200

Results

Dilution 
Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QualifierRL

0.511

0.777

2.38

0.793

1.74

0.793

0.809

0.721

0.869

1.47

0.793

0.977

0.809

1.09

0.639

1.26

0.924

1.34

0.721

1.07

0.908

2.05

0.908

1.09

0.754

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

ppbV ug/m3

Method Blank Analysis
Batch Quality Control

05/10/24

MCP Volatile Organics in Air - Mansfield Lab for sample(s):  01-04  Batch:  WG1919204-4

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:05102415:37
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Dibromochloromethane

1,2-Dibromoethane

Tetrachloroethene

Chlorobenzene

Ethylbenzene

p/m-Xylene

Bromoform

Styrene

1,1,2,2-Tetrachloroethane

o-Xylene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,2-Dichlorobenzene

1,2,4-Trichlorobenzene

Naphthalene

Hexachlorobutadiene

Parameter Results

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Analytical Date: 05/09/24 14:40
101,TO-15Analytical Method:

RL

Project Name:

Project Number:

Lab Number:

Report Date:

284 WINTER ST

01.0173297.10 TASK19

L2423233

0.200

0.200

0.200

0.200

0.200

0.400

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

Results

Dilution 
Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QualifierRL

1.70

1.54

1.36

0.921

0.869

1.74

2.07

0.852

1.37

0.869

1.20

1.20

1.20

1.48

1.05

2.13

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

ppbV ug/m3

Method Blank Analysis
Batch Quality Control

05/10/24

MCP Volatile Organics in Air - Mansfield Lab for sample(s):  01-04  Batch:  WG1919204-4

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:05102415:37
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Vinyl chloride

Bromomethane

Acetone

1,1-Dichloroethene

Methylene chloride

trans-1,2-Dichloroethene

1,1-Dichloroethane

Methyl tert butyl ether

2-Butanone

cis-1,2-Dichloroethene

Chloroform

1,2-Dichloroethane

1,1,1-Trichloroethane

Benzene

Carbon tetrachloride

1,2-Dichloropropane

Bromodichloromethane

1,4-Dioxane

Trichloroethene

cis-1,3-Dichloropropene

4-Methyl-2-pentanone

trans-1,3-Dichloropropene

1,1,2-Trichloroethane

 93

 98

 103

 109

 98

 102

 106

 111

 109

 106

 113

 108

 117

 103

 126

 107

 123

 108

 112

 123

 122

 122

 116

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

70-130

70-130

50-150

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

50-150

70-130

70-130

70-130

70-130

70-130

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Volatile Organics in Air - Mansfield Lab  Associated sample(s):   01-04    Batch:   WG1919204-3       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

284 WINTER ST

01.0173297.10 TASK19

L2423233

05/10/24

Qual Qual Qual

Serial_No:05102415:37
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Toluene

Dibromochloromethane

1,2-Dibromoethane

Tetrachloroethene

Chlorobenzene

Ethylbenzene

p/m-Xylene

Bromoform

Styrene

1,1,2,2-Tetrachloroethane

o-Xylene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,2-Dichlorobenzene

1,2,4-Trichlorobenzene

Naphthalene

Hexachlorobutadiene

 99

 131

 125

 114

 115

 106

 111

 139

 120

 116

 114

 124

 123

 123

 117

 98

 120

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

50-150

50-150

50-150

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Volatile Organics in Air - Mansfield Lab  Associated sample(s):   01-04    Batch:   WG1919204-3       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

284 WINTER ST

01.0173297.10 TASK19

L2423233

05/10/24

Qual Qual

Q

Q

Qual

Serial_No:05102415:37
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FF

1,3-Butadiene

Methyl tert butyl ether

Benzene

C5-C8 Aliphatics, Adjusted

Toluene

Ethylbenzene

p/m-Xylene

o-Xylene

Naphthalene

C9-C12 Aliphatics, Adjusted

C9-C10 Aromatics Total

Parameter Result Dilution Factor

ND

ND

16000

64000

ND

ND

ND

ND

ND

1600

ND

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

72

72

72

72

72

72

72

72

72

72

72

Qualifier Units RL

Petroleum Hydrocarbons in Air - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

284 WINTER ST

01.0173297.10 TASK19

L2423233

36

50

43

720

65

65

65

65

79

720

720

Sample Type:

Sample Container Type:

Sampling Flow Controller:

Sampling Zone:

Sampling Flow Meter RPD of pre & post-sampling calibration check:

Were all QA/QC procedures REQUIRED by the method followed?

Were all performance/acceptance standards for the required procedures achieved?

Were significant modifications made to the method as specified in Sect 11.1.2?

Composite

Canister - 6.0 Liter

Mechanical

Unknown

<=20%

Yes

Yes

No

Quality Control Information

05/10/24

SVE-1Client ID:
04/22/24 16:24Date Collected:
04/26/24Date Received:

Matrix: Soil_Vapor

HAVERHILL, MASample Location:

L2423233-01Lab ID:

Field Prep:

Analytical Method:
Analytical Date:
Analyst:

96,APH
05/10/24 03:59
RAY

Not Specified

D

MDL

--

--

--

--

--

--

--

--

--

--

--

1,4-Difluorobenzene

Bromochloromethane

Chlorobenzene-d5

98

99

98

50-200

50-200

50-200

Acceptance 
CriteriaInternal Standard % Recovery Qualifier

Sample Depth:

Serial_No:05102415:37
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FF

1,3-Butadiene

Methyl tert butyl ether

Benzene

C5-C8 Aliphatics, Adjusted

Toluene

Ethylbenzene

p/m-Xylene

o-Xylene

Naphthalene

C9-C12 Aliphatics, Adjusted

C9-C10 Aromatics Total

Parameter Result Dilution Factor

ND

ND

17000

64000

150

ND

ND

ND

ND

1500

ND

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

81

81

81

81

81

81

81

81

81

81

81

Qualifier Units RL

Petroleum Hydrocarbons in Air - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

284 WINTER ST

01.0173297.10 TASK19

L2423233

40

57

49

810

73

73

73

73

89

810

810

Sample Type:

Sample Container Type:

Sampling Flow Controller:

Sampling Zone:

Sampling Flow Meter RPD of pre & post-sampling calibration check:

Were all QA/QC procedures REQUIRED by the method followed?

Were all performance/acceptance standards for the required procedures achieved?

Were significant modifications made to the method as specified in Sect 11.1.2?

Composite

Canister - 6.0 Liter

Mechanical

Unknown

<=20%

Yes

Yes

No

Quality Control Information

05/10/24

SVE-1Client ID:
04/23/24 16:46Date Collected:
04/26/24Date Received:

Matrix: Soil_Vapor

HAVERHILL, MASample Location:

L2423233-02Lab ID:

Field Prep:

Analytical Method:
Analytical Date:
Analyst:

96,APH
05/10/24 04:37
RAY

Not Specified

D

MDL

--

--

--

--

--

--

--

--

--

--

--

1,4-Difluorobenzene

Bromochloromethane

Chlorobenzene-d5

100

101

100

50-200

50-200

50-200

Acceptance 
CriteriaInternal Standard % Recovery Qualifier

Sample Depth:

Serial_No:05102415:37
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FF

1,3-Butadiene

Methyl tert butyl ether

Benzene

C5-C8 Aliphatics, Adjusted

Toluene

Ethylbenzene

p/m-Xylene

o-Xylene

Naphthalene

C9-C12 Aliphatics, Adjusted

C9-C10 Aromatics Total

Parameter Result Dilution Factor

ND

ND

150000

1100000

790

520

ND

ND

ND

ND

ND

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

540

540

540

540

540

540

540

540

540

540

540

Qualifier Units RL

Petroleum Hydrocarbons in Air - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

284 WINTER ST

01.0173297.10 TASK19

L2423233

270

380

320

5400

490

490

490

490

590

5400

5400

Sample Type:

Sample Container Type:

Sampling Flow Controller:

Sampling Zone:

Sampling Flow Meter RPD of pre & post-sampling calibration check:

Were all QA/QC procedures REQUIRED by the method followed?

Were all performance/acceptance standards for the required procedures achieved?

Were significant modifications made to the method as specified in Sect 11.1.2?

Composite

Canister - 6.0 Liter

Mechanical

Unknown

<=20%

Yes

Yes

No

Quality Control Information

05/10/24

PZ-2SClient ID:
04/24/24 10:12Date Collected:
04/26/24Date Received:

Matrix: Soil_Vapor

HAVERHILL, MASample Location:

L2423233-03Lab ID:

Field Prep:

Analytical Method:
Analytical Date:
Analyst:

96,APH
05/10/24 05:13
RAY

Not Specified

D

MDL

--

--

--

--

--

--

--

--

--

--

--

1,4-Difluorobenzene

Bromochloromethane

Chlorobenzene-d5

101

102

102

50-200

50-200

50-200

Acceptance 
CriteriaInternal Standard % Recovery Qualifier

Sample Depth:

Serial_No:05102415:37
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FF

1,3-Butadiene

Methyl tert butyl ether

Benzene

C5-C8 Aliphatics, Adjusted

Toluene

Ethylbenzene

p/m-Xylene

o-Xylene

Naphthalene

C9-C12 Aliphatics, Adjusted

C9-C10 Aromatics Total

Parameter Result Dilution Factor

ND

ND

23000

87000

250

ND

ND

ND

ND

1900

ND

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

100

100

100

100

100

100

100

100

100

100

100

Qualifier Units RL

Petroleum Hydrocarbons in Air - Mansfield Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

284 WINTER ST

01.0173297.10 TASK19

L2423233

50

70

60

1000

90

90

90

90

110

1000

1000

Sample Type:

Sample Container Type:

Sampling Flow Controller:

Sampling Zone:

Sampling Flow Meter RPD of pre & post-sampling calibration check:

Were all QA/QC procedures REQUIRED by the method followed?

Were all performance/acceptance standards for the required procedures achieved?

Were significant modifications made to the method as specified in Sect 11.1.2?

Composite

Canister - 6.0 Liter

Mechanical

Unknown

<=20%

Yes

Yes

No

Quality Control Information

05/10/24

SVE-1Client ID:
04/24/24 14:36Date Collected:
04/26/24Date Received:

Matrix: Soil_Vapor

HAVERHILL, MASample Location:

L2423233-04Lab ID:

Field Prep:

Analytical Method:
Analytical Date:
Analyst:

96,APH
05/10/24 05:51
RAY

Not Specified

D

MDL

--

--

--

--

--

--

--

--

--

--

--

1,4-Difluorobenzene

Bromochloromethane

Chlorobenzene-d5

99

100

100

50-200

50-200

50-200

Acceptance 
CriteriaInternal Standard % Recovery Qualifier

Sample Depth:

Serial_No:05102415:37
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

284 WINTER ST

01.0173297.10 TASK19

L2423233

05/09/24 14:40
96,APHAnalytical Method:

Analytical Date:

05/10/24

Analyst: RAY

1,3-Butadiene

Methyl tert butyl ether

Benzene

C5-C8 Aliphatics, Adjusted

Toluene

Ethylbenzene

p/m-Xylene

o-Xylene

Naphthalene

C9-C12 Aliphatics, Adjusted

C9-C10 Aromatics Total

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.50

0.70

0.60

10

0.90

0.90

0.90

0.90

1.1

10

10

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

UnitsQualifier

Petroleum Hydrocarbons in Air - Mansfield Lab for sample(s):   01-04    Batch:   WG1919205-4  

MDL

--

--

--

--

--

--

--

--

--

--

--

Serial_No:05102415:37
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1,3-Butadiene

Methyl tert butyl ether

Benzene

C5-C8 Aliphatics, Adjusted

Toluene

Ethylbenzene

p/m-Xylene

o-Xylene

Naphthalene

C9-C12 Aliphatics, Adjusted

C9-C10 Aromatics Total

 90

 90

 96

 85

 79

 82

 83

 82

 102

 91

 75

-

-

-

-

-

-

-

-

-

-

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

50-150

70-130

70-130

-

-

-

-

-

-

-

-

-

-

-

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Petroleum Hydrocarbons in Air - Mansfield Lab  Associated sample(s):   01-04    Batch:   WG1919205-3       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

284 WINTER ST

01.0173297.10 TASK19

L2423233

05/10/24

Qual Qual Qual

Serial_No:05102415:37
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L2423233

01.0173297.10 TASK19

284 WINTER ST

01384

697

0444

2274

0030

601

01749

3476

Media Type

Flow 3

6.0L Can

Flow 3

6.0L Can

Flow 4

6.0L Can

Flow 3

6.0L Can

Media ID

L2423233-01

L2423233-01

L2423233-02

L2423233-02

L2423233-03

L2423233-03

L2423233-04

L2423233-04

Samplenum

L2416003-08

L2416003-08

L2416003-08

L2416003-08

Cleaning
Batch ID

-

-29.2

-

-29.2

-

-29.3

-

-29.3

Pressure
on Receipt
(in. Hg)

-

-5.0

-

-6.9

-

-4.6

-

-5.7

Initial
Pressure
(in. Hg)

160

-

160

-

160

-

160

-

Flow Out
mL/min

167

-

181

-

177

-

184

-

Flow In
mL/min

4

-

12

-

10

-

14

-

% RPDClient ID

SVE-1

SVE-1

SVE-1

SVE-1

PZ-2S

PZ-2S

SVE-1

SVE-1

05/10/24

Project Name:

Project Number:

Lab Number:

Report Date:

Canister and Flow Controller Information

04/18/24

04/18/24

04/18/24

04/18/24

04/18/24

04/18/24

04/18/24

04/18/24

Date
Prepared

459842

459842

459842

459842

459842

459842

459842

459842

Bottle
Order

-

Pass

-

Pass

-

Pass

-

Pass

Can Leak
Check

Pass

-

Pass

-

Pass

-

Pass

-

Flow 
Controler
Leak Chk

Serial_No:05102415:37
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FF

Chlorodifluoromethane

Propylene

Propane

Dichlorodifluoromethane

Chloromethane

Freon-114

Methanol

Vinyl chloride

1,3-Butadiene

Butane

Bromomethane

Chloroethane

Ethanol

Dichlorofluoromethane

Vinyl bromide

Acrolein

Acetone

Acetonitrile

Trichlorofluoromethane

Isopropanol

Acrylonitrile

Pentane

Ethyl ether

1,1-Dichloroethene

Parameter Results

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

Volatile Organics in Air - Mansfield Lab

BATCH CANISTER CERTIFICATION

CANISTER QC BAT

L2416003

0.200

0.500

0.500

0.200

0.200

0.200

5.00

0.200

0.200

0.200

0.200

0.200

5.00

0.200

0.200

0.500

1.00

0.200

0.200

0.500

0.500

0.200

0.200

0.200

Results

Dilution 
Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QualifierRL

0.707

0.861

0.902

0.989

0.413

1.40

6.55

0.511

0.442

0.475

0.777

0.528

9.42

0.842

0.874

1.15

2.38

0.336

1.12

1.23

1.09

0.590

0.606

0.793

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

ppbV ug/m3

05/10/24

CAN 3068 SHELF 54Client ID:
03/25/24 11:00Date Collected:
03/25/24Date Received:

Matrix: Air

Sample Location:

L2416003-08Lab ID:

Field Prep:

Anaytical Method:
Analytical Date:
Analyst:

48,TO-15
03/25/24 21:14
JFI

Not Specified

 

MDL MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Air Canister Certification Results

Project Name:

Project Number:

Lab Number:

Report Date:

Sample Depth:

Serial_No:05102415:37
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Tertiary butyl Alcohol

Methylene chloride

3-Chloropropene

Carbon disulfide

Freon-113

trans-1,2-Dichloroethene

1,1-Dichloroethane

Methyl tert butyl ether

Vinyl acetate

2-Butanone

Xylenes, total

cis-1,2-Dichloroethene

Ethyl Acetate

Chloroform

Tetrahydrofuran

2,2-Dichloropropane

1,2-Dichloroethane

n-Hexane

Diisopropyl ether

tert-Butyl Ethyl Ether

1,2-Dichloroethene (total)

1,1,1-Trichloroethane

1,1-Dichloropropene

Benzene

Carbon tetrachloride

Cyclohexane

tert-Amyl Methyl Ether

Parameter Results

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

Volatile Organics in Air - Mansfield Lab

BATCH CANISTER CERTIFICATION

CANISTER QC BAT

L2416003

0.500

0.500

0.200

0.200

0.200

0.200

0.200

0.200

1.00

0.500

0.600

0.200

0.500

0.200

0.500

0.200

0.200

0.200

0.200

0.200

1.00

0.200

0.200

0.200

0.200

0.200

0.200

Results

Dilution 
Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QualifierRL

1.52

1.74

0.626

0.623

1.53

0.793

0.809

0.721

3.52

1.47

0.869

0.793

1.80

0.977

1.47

0.924

0.809

0.705

0.836

0.836

1.00

1.09

0.908

0.639

1.26

0.688

0.836

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

ppbV ug/m3

05/10/24

CAN 3068 SHELF 54Client ID:
03/25/24 11:00Date Collected:
03/25/24Date Received:

Sample Location:

L2416003-08Lab ID:

Field Prep: Not Specified
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Dibromomethane

1,2-Dichloropropane

Bromodichloromethane

1,4-Dioxane

Trichloroethene

2,2,4-Trimethylpentane

Methyl Methacrylate

Heptane

cis-1,3-Dichloropropene

4-Methyl-2-pentanone

trans-1,3-Dichloropropene

1,1,2-Trichloroethane

Toluene

1,3-Dichloropropane

2-Hexanone

Dibromochloromethane

1,2-Dibromoethane

Butyl acetate

Octane

Tetrachloroethene

1,1,1,2-Tetrachloroethane

Chlorobenzene

Ethylbenzene

p/m-Xylene

Bromoform

Styrene

1,1,2,2-Tetrachloroethane

Parameter Results

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

Volatile Organics in Air - Mansfield Lab

BATCH CANISTER CERTIFICATION

CANISTER QC BAT

L2416003

0.200

0.200

0.200

0.200

0.200

0.200

0.500

0.200

0.200

0.500

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.500

0.200

0.200

0.200

0.200

0.200

0.400

0.200

0.200

0.200

Results

Dilution 
Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QualifierRL

1.42

0.924

1.34

0.721

1.07

0.934

2.05

0.820

0.908

2.05

0.908

1.09

0.754

0.924

0.820

1.70

1.54

2.38

0.934

1.36

1.37

0.921

0.869

1.74

2.07

0.852

1.37

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

ppbV ug/m3

05/10/24

CAN 3068 SHELF 54Client ID:
03/25/24 11:00Date Collected:
03/25/24Date Received:

Sample Location:

L2416003-08Lab ID:

Field Prep: Not Specified
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Air Canister Certification Results
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o-Xylene

1,2,3-Trichloropropane

Nonane

Isopropylbenzene

Bromobenzene

2-Chlorotoluene

n-Propylbenzene

4-Chlorotoluene

4-Ethyltoluene

1,3,5-Trimethylbenzene

tert-Butylbenzene

1,2,4-Trimethylbenzene

Decane

Benzyl chloride

1,3-Dichlorobenzene

1,4-Dichlorobenzene

sec-Butylbenzene

p-Isopropyltoluene

1,2-Dichlorobenzene

n-Butylbenzene

1,2-Dibromo-3-chloropropane

Undecane

Dodecane

1,2,4-Trichlorobenzene

Naphthalene

1,2,3-Trichlorobenzene

Hexachlorobutadiene

Parameter Results

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

Volatile Organics in Air - Mansfield Lab

BATCH CANISTER CERTIFICATION

CANISTER QC BAT

L2416003

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

0.200

Results

Dilution 
Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QualifierRL

0.869

1.21

1.05

0.983

0.793

1.04

0.983

1.04

0.983

0.983

1.10

0.983

1.16

1.04

1.20

1.20

1.10

1.10

1.20

1.10

1.93

1.28

1.39

1.48

1.05

1.48

2.13

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

ppbV ug/m3

05/10/24

CAN 3068 SHELF 54Client ID:
03/25/24 11:00Date Collected:
03/25/24Date Received:

Sample Location:

L2416003-08Lab ID:

Field Prep: Not Specified
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Parameter Results RL

Volatile Organics in Air - Mansfield Lab

BATCH CANISTER CERTIFICATION

CANISTER QC BAT

L2416003

Results

Dilution 
FactorQualifierRL

ppbV ug/m3

05/10/24

CAN 3068 SHELF 54Client ID:
03/25/24 11:00Date Collected:
03/25/24Date Received:

Sample Location:

L2416003-08Lab ID:

Field Prep: Not Specified

 

No Tentatively Identified Compounds

Tentatively Identified Compounds

Results Qualifier Units RDL
Dilution 
Factor

MDL MDL

1,4-Difluorobenzene

Bromochloromethane

chlorobenzene-d5

84

88

87

Internal Standard % Recovery Qualifier
Acceptance 

Criteria

60-140

60-140

60-140

Air Canister Certification Results

Project Name:

Project Number:

Lab Number:

Report Date:

Sample Depth:

Serial_No:05102415:37
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Dichlorodifluoromethane

Chloromethane

Freon-114

Vinyl chloride

1,3-Butadiene

Bromomethane

Chloroethane

Acrolein

Acetone

Trichlorofluoromethane

Acrylonitrile

1,1-Dichloroethene

Methylene chloride

Freon-113

trans-1,2-Dichloroethene

1,1-Dichloroethane

Methyl tert butyl ether

2-Butanone

cis-1,2-Dichloroethene

Chloroform

1,2-Dichloroethane

1,1,1-Trichloroethane

Benzene

Carbon tetrachloride

Parameter Results

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

Volatile Organics in Air by SIM - Mansfield Lab

BATCH CANISTER CERTIFICATION

CANISTER QC BAT

L2416003

0.200

0.200

0.050

0.020

0.020

0.020

0.100

0.050

1.00

0.050

0.500

0.020

0.500

0.050

0.020

0.020

0.200

0.500

0.020

0.020

0.020

0.020

0.100

0.020

Results

Dilution 
Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QualifierRL

0.989

0.413

0.349

0.051

0.044

0.078

0.264

0.115

2.38

0.281

1.09

0.079

1.74

0.383

0.079

0.081

0.721

1.47

0.079

0.098

0.081

0.109

0.319

0.126

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

ppbV ug/m3

05/10/24

CAN 3068 SHELF 54Client ID:
03/25/24 11:00Date Collected:
03/25/24Date Received:

Matrix: Air

Sample Location:

L2416003-08Lab ID:

Field Prep:

Anaytical Method:
Analytical Date:
Analyst:

48,TO-15-SIM
03/25/24 21:14
JFI

Not Specified
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1,2-Dichloropropane

Bromodichloromethane

1,4-Dioxane

Trichloroethene

cis-1,3-Dichloropropene

4-Methyl-2-pentanone

trans-1,3-Dichloropropene

1,1,2-Trichloroethane

Toluene

Dibromochloromethane

1,2-Dibromoethane

Tetrachloroethene

1,1,1,2-Tetrachloroethane

Chlorobenzene

Ethylbenzene

p/m-Xylene

Bromoform

Styrene

1,1,2,2-Tetrachloroethane

o-Xylene

Isopropylbenzene

4-Ethyltoluene

1,3,5-Trimethybenzene

1,2,4-Trimethylbenzene

Benzyl chloride

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Parameter Results

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

Volatile Organics in Air by SIM - Mansfield Lab

BATCH CANISTER CERTIFICATION

CANISTER QC BAT

L2416003

0.020

0.020

0.100

0.020

0.020

0.500

0.020

0.020

0.100

0.020

0.020

0.020

0.020

0.100

0.020

0.040

0.020

0.020

0.020

0.020

0.200

0.020

0.020

0.020

0.100

0.020

0.020

Results

Dilution 
Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

QualifierRL

0.092

0.134

0.360

0.107

0.091

2.05

0.091

0.109

0.377

0.170

0.154

0.136

0.137

0.461

0.087

0.174

0.207

0.085

0.137

0.087

0.983

0.098

0.098

0.098

0.518

0.120

0.120

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

ppbV ug/m3

05/10/24

CAN 3068 SHELF 54Client ID:
03/25/24 11:00Date Collected:
03/25/24Date Received:

Sample Location:

L2416003-08Lab ID:

Field Prep: Not Specified
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sec-Butylbenzene

p-Isopropyltoluene

1,2-Dichlorobenzene

n-Butylbenzene

1,2,4-Trichlorobenzene

Naphthalene

1,2,3-Trichlorobenzene

Hexachlorobutadiene

Parameter Results

ND

ND

ND

ND

ND

ND

ND

ND

RL

Volatile Organics in Air by SIM - Mansfield Lab

BATCH CANISTER CERTIFICATION

CANISTER QC BAT

L2416003

0.200

0.200

0.020

0.200

0.050

0.050

0.050

0.050

Results

Dilution 
Factor

ND

ND

ND

ND

ND

ND

ND

ND

QualifierRL

1.10

1.10

0.120

1.10

0.371

0.262

0.371

0.533

1

1

1

1

1

1

1

1

ppbV ug/m3

05/10/24

CAN 3068 SHELF 54Client ID:
03/25/24 11:00Date Collected:
03/25/24Date Received:

Sample Location:

L2416003-08Lab ID:

Field Prep: Not Specified

 

MDL MDL
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1,4-difluorobenzene

bromochloromethane

chlorobenzene-d5

81

85

88

Internal Standard % Recovery Qualifier
Acceptance 

Criteria

60-140

60-140

60-140

Air Canister Certification Results

Project Name:

Project Number:

Lab Number:

Report Date:

Sample Depth:
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AIR Petro Can Certification

Serial_No:05102415:37
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FF

1,3-Butadiene

Methyl tert butyl ether

Benzene

C5-C8 Aliphatics, Adjusted

Toluene

Ethylbenzene

p/m-Xylene

o-Xylene

Naphthalene

C9-C12 Aliphatics, Adjusted

C9-C10 Aromatics Total

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Petroleum Hydrocarbons in Air

AIR CAN CERTIFICATION RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

BATCH CANISTER CERTIFICATION

CANISTER QC BAT

L2416003

0.50

0.70

0.60

10

0.90

0.90

0.90

0.90

1.1

10

10

05/10/24

CAN 3068 SHELF 54Client ID:
03/25/24 11:00Date Collected:
03/25/24Date Received:

Matrix: Air
Not SpecifiedSample Location:

L2416003-08Lab ID:

Field Prep:

Analytical Method:
Analytical Date:
Analyst:

96,APH
03/25/24 21:14
JFI

Not Specified

MDL

--

--

--

--

--

--

--

--

--

--

--

Serial_No:05102415:37
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*Values in parentheses indicate holding time in days

L2423233-01A

L2423233-02A

L2423233-03A

L2423233-04A

Canister - 2.7L (Batch Certified)

Canister - 2.7L (Batch Certified)

Canister - 2.7L (Batch Certified)

Canister - 2.7L (Batch Certified)

NA

NA

NA

NA

NA

NA

NA

NA

Y

Y

Y

Y

Absent

Absent

Absent

Absent

NA Absent
Cooler Custody Seal
Cooler Information

284 WINTER ST

01.0173297.10 TASK19

MCP-TO15(30),APH-10(30)

APH-10(30),MCP-TO15(30)

MCP-TO15(30),APH-10(30)

APH-10(30),MCP-TO15(30)

Project Name:

Project Number:

L2423233Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

05/10/24

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:05102415:37
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2423233284 WINTER ST

01.0173297.10 TASK19 05/10/24

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2423233284 WINTER ST

01.0173297.10 TASK19 05/10/24

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Chlordane: The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a 
mixture of chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review 
of Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Gasoline Range Organics (GRO): Gasoline Range Organics (GRO) results include all chromatographic peaks eluting from Methyl tert butyl 
ether through Naphthalene, with the exception of GRO analysis in support of State of Ohio programs, which includes all chromatographic 
peaks eluting from Hexane through Dodecane.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B
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J

M

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Data Qualifiers

ND

NJ
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Q

R
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 -

Not detected at the reporting limit (RL) for the sample.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

96

101

Method for the Determination of Air-Phase Petroleum Hydrocarbons (APH), MassDEP, 
December 2009, Revision 1 with QC Requirements & Performance Standards for the 
Analysis of APH by GC/MS under the Massachusetts Contingency Plan, WSC-CAM-
IXA, July 2010.

Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient
Air (EPA/625/R-96/010b:January 1999) with QC Requirements & Performance 
Standards for the Analysis of TO-15 under the Massachusetts Contingency Plan, 
WSC-CAM-IXB, July 2010.

Project Name:

Project Number:

Lab Number:

Report Date:

L2423233284 WINTER ST

01.0173297.10 TASK19

REFERENCES 

05/10/24
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Alpha Analytical, Inc. ID No.:17873
Facility: Company-wide Revision 21 
Department: Quality Assurance Published Date: 04/17/2024  
Title: Certificate/Approval Program Summary Page 1 of 1 

Document Type:  Form      Pre-Qualtrax Document ID: 08-113 

Certification Information 

The following analytes are not included in our Primary NELAP Scope of Accreditation: 

Westborough Facility 
EPA 624.1: m/p-xylene, o-xylene, Naphthalene 
EPA 625.1: alpha-Terpineol 
EPA 8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene. 
EPA 8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol, Azobenzene; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine. 
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3. 

Mansfield Facility 
SM 2540D:  TSS. 
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene,  
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene.  
Nonpotable Water: EPA RSK-175 Dissolved Gases 
Biological Tissue Matrix: EPA 3050B 

The following analytes are included in our Massachusetts DEP Scope of Accreditation 

Westborough Facility: 

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B 
EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP. 
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D. 

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate.
EPA 624.1: Volatile Halocarbons & Aromatics,  
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs 
EPA 625.1: SVOC (Acid/Base/Neutral Extractables).   
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility: 

Drinking Water 
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg. 
EPA 522, EPA 537.1. 

Non-Potable Water 
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn.  
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn. 
EPA 245.1 Hg.  
SM2340B 

For a complete listing of analytes and methods, please contact your Alpha Project Manager.

Serial_No:05102415:37

Page 43 of 44



Serial_No:05102415:37

Page 44 of 44



 

 

APPENDIX K - PUBLIC NOTIFICATION LETTERS AND DATA TRANSMITTALS 

 
  



 

June 13, 2024 
GZA File No. 01.0172397.10 
 
The Honorable Melinda E. Barrett  
Mayor of Haverhill 
Haverhill City Hall 
4 Summer Street, Room 100 
Haverhill, MA  01830 
 
Peter Carbone, Chairperson  
Haverhill Board of Health 
4 Summer Street, Room 210 
Haverhill, MA  01830 
 
Re:  Revised Phase III Remedial Action Plan and 
 Phase IV Remedy Implementation Plan 
 284 Winter Street, Haverhill, Massachusetts 
 Release Tracking Number (RTN) 3-32792 
 
To Whom It May Concern: 

On behalf of Boston Gas Company d/b/a National Grid, GZA GeoEnvironmental, Inc. (GZA) is providing 
notification in accordance with 310 CMR 40.1403(3)(e) of the Massachusetts Contingency Plan (MCP) 
that a Revised Phase III Remedial Action Plan (RAP) and Phase IV Remedy Implementation Plan for the 
above-referenced Site is being submitted to the Massachusetts Department of Environmental 
Protection (MassDEP).  As required by the MCP, relevant excerpts from the revised Phase III RAP and 
Phase IV RIP are attached. 

A copy of the submittal can be viewed under RTN 3-32792 at the MassDEP website: 
http://eeaonline.eea.state.ma.us/DEP/wsc_viewer/main.aspx.  Copies of the report can also be 
obtained by contacting Jesse Edmands of National Grid at (781) 906-3987 / 
jesse.edmands@nationalgrid.com or the undersigned at 781-278-3700 or Charles.lindberg@gza.com. 

Very truly yours, 

GZA GEOENVIRONMENTAL, INC. 

 
 
Charles Lindberg, LSP 
Senior Principal 
 
cc:  Jesse Edmands, National Grid 
  Robert E. Moore, Jr., Haverhill Conservation Commission 

MassDEP, NERO (via eDEP Upload) 
 

Attachments:  Revised Phase III & Phase IV Excerpts 

J:\170,000-179,999\172397\172397-10.KM\Revised Phase III-Phase IV\App K - Public Notices\Winter St Phase III-IV City Notice 6-

24.docx 
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SUMMARY OF FINDINGS – REVISED PHASE III REMEDIAL ACTION PLAN & PHASE IV REMEDY IMPLEMENTATION PLAN 
284 Winter Street,  

Haverhill, Massachusetts 
MassDEP Release Tracking Numbers 3--32792 and 3-32875 

On behalf of Boston Gas Company d/b/a National Grid (National Grid), GZA GeoEnvironmental, Inc. (GZA) has prepared a 
Revised Phase III Remedial Action Plan (RAP) and Phase IV Remedy Implementation Plan (RIP) for the Disposal Site located 
at 284 Winter Street in Haverhill, Massachusetts (the “Site”).  The primary Massachusetts Department of Environmental 
Protection (MassDEP) release tracking number (RTN) for the Site is 3-32792.  RTN-3-32875, which was assigned in 
connection with a notification condition requiring an Immediate Response Action (IRA), also remains active for the Site.   

The Revised Phase III RIP and Phase IV RIP was prepared in accordance with Sections 310 CMR 40.0861 and 310 CMR 
40.0874 of the Massachusetts Contingency Plan (MCP) to document the selection, design and implementation of the 
comprehensive remedial alternative to achieve a Permanent Solution (PS) at the Site.  The relevant excerpts from the 
report in accordance with 310 CMR 14.1403(3)(e) follow. 

REMEDIAL ACTION ALTERNATIVE SELECTION 

Air sparge/soil vapor extraction (AS/SVE) has been selected as a technically and economically feasible component of the 
Comprehensive Remedial Alternative (CRA) to achieve a Permanent Solution at the 284 Winter Street Site.  It will be 
coupled with institutional controls in the form of an Activity and Use Limitation (AUL) restricting future uses of the 
property, elimination of the construction/utility worker groundwater exposure pathway, and dredging/capping of the 
Little River sediments to comprise the approach to achieving a Permanent Solution.  The selection process completed in 
accordance with the MCP for the AS/SVE element of the remedy is summarized the Revised Phase III RIP and Phase IV RIP.  
The other elements of the upland and Little River remedy were documented in the July 2022 Phase III RAP and remain 
unchanged. 

DESCRIPTION AND CONCEPTUAL PLAN OF REMEDIAL ACTIVITIES, INCLUDING RELEVANT DESIGN PARAMETERS 
(310 CMR 40.0874(3)(B)(5) AND (6)) 

The design and conceptual plan for the remedial system is based on data collected during a pilot study described in the 
Revised Phase III RIP and Phase IV RIP.  Due to the observed impacts on the Little River during the pilot testing, an AS/SVE 
system would be implemented in phases with enhanced monitoring and contingency plans for mitigation of effects on the 
river.  The general system design includes the installation of eight AS wells and eight SVE wells, to be installed within the 
target remedial zone.  Up to eight SVE wells and four primary AS wells would be installed initially along with the required 
piping and a number of spare lines to accommodate potential future system expansion or modification. Several secondary 
AS wells would also be installed as part of the initial phase of remediation and selected SVE locations would be installed 
with the potential to function as in-well air stripping wells.  As outlined below, pilot testing of the in-well air stripping 
approach (also known as recirculation wells) will be implemented to further refine the design. 

Each well will be piped underground to an aboveground manifold as shown on the drawings.  As documented in 
specifications included in the Revised Phase III RIP and Phase IV RIP, the SVE and subgrade AS piping and fittings will be 
constructed of rigid Schedule 40 PVC.  Piping will be installed in trenches excavated to approximately 4 feet below ground 
surface (bgs).  The aboveground AS piping and fittings will be constructed of IPEX Duraplus™ Air-Line Acrylonitrile 
Butadiene Styrene (ABS) pipe or an approved equivalent material, which is resistant to shattering under pressure.   

At the time of AS/SVE piping installation, the electrical line currently running through the former holder will be rerouted, 
as shown on design figures included as an appendix to the Revised Phase III RIP and Phase IV RIP.  A new electrical handhole 
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will be installed in the landscaped area at the southwestern corner of the car wash building and a shallow trench excavated 
to the southeastern corner of the building, as shown on the figure.  The line would then be routed through the car wash 
building to the existing feed on the western side of the building.   

The AS/SVE piping manifold will be connected to an AS/SVE treatment system located adjacent to the southwestern corner 
of the car wash building, as depicted on the design plans.  (Note that National Grid will coordinate the location of the 
treatment system with the property owner and it is subject to change.)  Treatment of extracted vapors will be provided 
by VGAC absorption.   

The treatment system will be fabricated as a pre-packaged turnkey system.  It will include the following components: 

• An 8 foot wide x 8.5 foot tall x 20 foot long cargo box for housing the SVE blower, AS compressor, and their associated 
components.  The cargo box will be insulated and finished with heat, lighting, ventilation, and sound attenuation; 

• One regenerative design blower for SVE; 

• A vapor liquid separator tank and transfer pump for condensate separation prior to the inlet of the SVE blower; 

• Two, 2,000-pound vapor-phase granular activated carbon (VGAC) vessels plumbed in series; 

• One rotary claw air compressor for AS; 

• An air-to-air heat exchanger for cooling the air from the rotary claw air compressor; and 

• Instrumentation, programmable logic controller, and cellular-based telemetry system.   

A Process and Instrumentation Diagram and other design drawings for the system are provided in the Revised Phase III 
RIP and Phase IV RIP along with specifications for the AS/SVE system installation. 

As noted above, GZA will conduct a pilot test of an in-well air stripping/sparging (recirculation well) remedial technology 
as the initial step of the Phase IV implementation.  The pilot test will follow the approach for the AS/SVE testing outlined 
in the Revised Phase III RIP and Phase IV RIP, employing a new recirculation that will be installed in the immediate vicinity 
of the prior AS and SVE wells.  If the recirculation well alternative is demonstrated to be a cost-effective alternative to 
conventional AS/SVE, a Modified Phase IV RIP will be submitted summarizing the design changes and this alternative will 
be implemented.   Otherwise, the conventional AS/SVE approach would be implemented as outlined below. 

The conceptual plan for the conventional AS/SVE implementation calls for the SVE wells to be activated first, followed by 
sequential startup of the four primary AS wells.  Conditions within the Little River will be closely monitored following 
activation of the AS wells.  If impacts on the river are observed, attempts will initially be made to reduce air pressures and 
flows.  AS wells in the area of any observed impacts would be shut down if the pressure reductions do not address the 
impacts.  At that point, GZA would evaluate implementation of temporary mitigation measures for the impacted portion 
of the river.  The preferred approach to address air excursions to the Little River would be placement of a temporary cap, 
likely consisting of a reactive core mat (RCM) or marine armor mattress (MAM) with organoclay as the reactive media.  A 
Modified Phase IV RIP would be submitted to document the selected mitigation approach and appropriate permits would 
be obtained.  AS/SVE operation would then resume with enhanced monitoring of the river conditions.  If that approach 
cannot be readily permitted or implemented, air sparging rates and durations would be reduced at the wells in the impact 
areas and the system would be operated in a “bio-sparge” mode, with air injections primarily directed at enhancing 
biodegradation of constituents of concern.  The sparge wells would be operated in a pulsed mode, with monitoring of 
river conditions. 

J:\170,000-179,999\172397\172397-10.KM\Revised Phase III-Phase IV\App K - Public Notices\Summary for Phase III-IV Notice letter.docx 
 



An Equal Opportunity Employer M/F/V/H 

February 17, 2023 
File No. 01.0172397.10 

HEG 284 Winter Street LLC 
c/o Matthew LaLone 
Haffner’s | Energy North Group  
2 International Way 
Lawrence, Massachusetts 01843 

Re: Results of Environmental Analyses 
Release Tracking Number (RTN) 3-32792 
284 Winter Street 
Haverhill, Massachusetts 

Dear Mr. LaLone: 

Massachusetts regulations require that results of environmental sample analyses be provided to any 

owner of property where samples are collected as part of a response action under the Massachusetts 

Contingency Plan (MCP – 310 CMR 40.0000).  These notice requirements are contained in the MCP (310 

CMR 40.1403[10]).  The recent sampling is in support of a Phase IV Remedy Implementation Plan (Phase 

IV RIP) of the referenced property that is being completed by Boston Gas Company d/b/a National Grid 

(National Grid).   

GZA collected samples of Non-Aqueous Phase Liquids (NAPLs) from monitoring wells on HRT property 

on October 12, 2022, and January 18, 2023, and submitted them to ESS Laboratory of Cranston, Rhode 

Island, for analysis of density and viscosity by the relevant American Society for Testing and Materials 

(ASTM) methods.  Copies of the analytical laboratory reports are attached to this letter; the results will 

be summarized and discussed in a Phase IV RIP report that will be provided to you.  We have also 

enclosed a copy of the MassDEP transmittal form (BWSC123).  

Please note that public involvement opportunities are available under 310 CMR 40.1403(9) and 

40.1404.  For more information about the public involvement regulations that require this notice and a 

description of such public involvement activities available under the MCP, please refer to the following 

MassDEP web address https://www.mass.gov/orgs/bureau-of-waste-site-cleanup-massdep. 

Very truly yours, 

GZA GEOENVIRONMENTAL, INC. 

Charles A. Lindberg, LSP 
Senior Principal 

Attachments:  BWSC123 Form 
Site Plan 
Laboratory Reports (Work Order Nos. 22J0662 and 23A0600) 

cc:   Jesse Edmands (National Grid) 
Robin Main and Christine Dieter (Hinckley Allen) 

\\gzanor\jobs\170,000-179,999\172397\172397-10.KM\Data Transmittals\No. 7 - NAPL Sampling\Haverhill Winter St_HEG_Phase IV Data Transmittal 02-23.docx 



NOTICE OF ENVIRONMENTAL SAMPLING

Bureau of Waste Site Cleanup

As required by 310 CMR 40.1403(10) of the Massachusetts Contingency Plan

This Notice is Related to: 

Telephone:  __________________________        Email:  _____________________________

Release Tracking Number

City/Town:   ________________________           Zip Code:     ___________
Street Address:  ___________________________________________________

A.  The address of the disposal site related to this Notice and Release Tracking Number (provided above):

Contact Name:    ____________________________________________

1. Street Address:  ___________________________________________________

E. Contact information related to the party providing this notice:

City/Town:   _________________________  Zip Code:  ____________

4.  Description of the sampling locations and types (e.g., soil, groundwater, indoor air, soil gas) to the extent known at the 
time of this notice. 

B.  This notice is being provided to the following party: 

(specify)

1.  Name:   __________________________________________

-

residential           commercial           industrial            school/playground           Other___________________

2.  Street Address:  ___________________________________________________

3.  Description of property where sampling will be/has been conducted: 

City/Town:   _________________________  Zip Code:  ___________

(specify)

C.  This notice is being given to inform its recipient (the party listed in Section B): 

Phase II Comprehensive Site Assessment           Other    _________________________

1. That environmental sampling will be/has been conducted at property owned by the recipient of this notice.

Phase I Initial Site Investigation                            Post-Temporary Solution Operation, Maintenance and Monitoring

2. Of the results of environmental sampling conducted at property owned by the recipient of this notice.

Utility-related Abatement Measure                        Phase V/Remedy Operation Status

the environmental sampling must be attached to this notice.) 

Release Abatement Measure                                Phase IV Remedy Implementation Plan
Immediate Response Action                                 Phase III Feasibility Evaluation

D.  Location of the property where the environmental sampling will be/has been conducted:

2.  MCP phase of work during which the sampling will be/has been conducted: 

1.  Street Address:  ___________________________________________________

City/Town:   _________________________  Zip Code:  ___________

3.  Check to indicate if the analytical results are attached.  (If item 2. above is checked, the analytical results from 

BWSC123
Massachusetts Department of Environmental Protection

Revised: 5/30/2014 Page 1 of 2

3 32792

284 Winter Street

Haverhill 01832

Matthew LaLone, HEG 284 Winter Street LLC

2 International Way

Lawrence 01843

✔

✔

✔

284 Winter Street

Haverhill 01832

✔

✔

Non-aqueous phase liquid (NAPL) samples from two monitoring wells (B206-OW, B208-OW) at 284
Winter Street, Haverhill, for analysis of density and viscosity.

Jesse Edmands
170 Data Drive

Waltham 02451
(781) 906-3987 jesse.edmands@nationalgrid.com



Information about the general process for addressing releases of oil or hazardous material under
the Massachusetts Contingency Plan and related public involvement opportunities may be
found at http://www.mass.gov/eea/agencies/massdep/cleanup. For more information regarding
this notice, you may contact the party listed in Section E on the reverse side of this form.
Information about the disposal site identified in Section A is also available in files at the 
Massachusetts Department of Environmental Protection. See http://public.dep.state.ma.us/
SearchableSites2/Search.aspx to view site-specific files on-line or http://mass.gov/eea/agencies/
massdep/about/contacts/conduct-a-file-review.html if you would like to make an appointment
to see these files in person. Please reference the Release Tracking Number listed in the upper
right hand corner on the reverse side of this form when making file review appointments.

MASSACHUSETTS REGULATIONS THAT REQUIRE THIS NOTICE

FOR MORE INFORMATION 

This notice is being provided pursuant to the Massachusetts Contingency Plan and the notification
requirement at 310 CMR 40.1403(10). The Massachusetts Contingency Plan is a state regulation
that specifies requirements for parties who are taking actions to address releases of chemicals (oil or
hazardous material) to the environment.

Section D on the reverse side of this form identifies the property where the environmental
sampling will be/has been conducted, provides a description of the sampling locations within the
property, and indicates the phase of work under the Massachusetts Contingency Plan regulatory
process during which the samples will be/were collected. 

Section C on the reverse side of this form indicates the circumstance under which you are
receiving this notice at this time. If you are receiving this notice to inform you of the analytical
results following the analysis of the environmental samples, you should also have received, as an
attachment, a copy of analytical results. These results should indicate the number and type(s)
of samples (e.g., soil, groundwater) analyzed, any chemicals identified, and the measured
concentrations of those chemicals. 

THE PERSON(S) PROVIDING THIS NOTICE 

When environmental samples are taken as part of an investigation of a release for which a 
notification to MassDEP has been made under the Massachusetts Contingency Plan (310 CMR 
40.0300) on behalf of someone other than the owner of the property, the regulations require
that the property owner (listed in Section B on the reverse side of this form) be given notice of
the environmental sampling. The regulations also require that the property owner subsequently 
receive the analytical results following the analysis of the environmental samples.

PURPOSE OF THIS NOTICE 

This notice has been sent to you by the party who is addressing a release of oil or hazardous material 
to the environment at the location listed in Section A on the reverse side of this form. (The
regulations refer to the area where the oil or hazardous material is present as the “disposal site”.)

Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup

NOTICE OF ENVIRONMENTAL SAMPLING
As required by 310 CMR 40.1403(10) of the Massachusetts Contingency Plan

BWSC123
This Notice is Related to: 
Release Tracking Number

-

Revised: 5/30/2014 Page 2 of 2
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GEOENVIRONMENTAL, INC. (GZA). THE INFORMATION SHOWN ON THE DRAWING IS SOLELY FOR THE USE BY GZA'S
CLIENT OR THE CLIENT'S DESIGNATED REPRESENTATIVE FOR THE SPECIFIC PROJECT AND LOCATION IDENTIFIED ON
THE DRAWING. THE DRAWING SHALL NOT BE TRANSFERRED, REUSED, COPIED, OR ALTERED IN ANY MANNER FOR USE
AT ANY OTHER LOCATION OR FOR ANY OTHER PURPOSE WITHOUT THE PRIOR WRITTEN CONSENT OF GZA, ANY
TRANSFER, REUSE, OR MODIFICATION TO THE DRAWING BY THE CLIENT OR OTHERS, WITHOUT THE PRIOR WRITTEN
EXPRESS CONSENT OF GZA, WILL BE AT THE USER'S SOLE RISK AND WITHOUT ANY RISK OR LIABILITY TO GZA.

 GZA GeoEnvironmental, Inc.
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OCTOBER 20-25, 2016 AND OBSERVED BY GZA

!(!
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25, 2016 AND OBSERVED BY GZA
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#SOIL VAPOR SAMPLE COLLECTED BY GZA PERSONNEL OCTOBER 18-19, 2016
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CATCH BASIN SEDIMENT SAMPLE COLLECTED BY GZA PERSONNEL
OCTOBER 18-19, 2016

!A MONITORING WELL INSTALLED BY RAMBOLL ENVIRON APRIL 27-28,

!(! SOIL BORING COMPLETED BY RAMBOLL ENVIRON APRIL 27-28,

!A MONITORING WELL INSTALLED BY LESSARD ENVIRONMENTALMW-1
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284 WINTER STREET PROPERTY BOUNDARY AS RECORDED ON
ALTA/ACSM LAND TITLE SURVEY PLAN PERFORMED BY MHF DESIGN
CONSULTANTS (STAMPED FEBRUARY 12, 2015) NOTE: THIS
BOUNDARY DIFFERS FROM THE MASSGIS ASSESSORS PARCEL DATA.

DISPOSAL SITE BOUNDARY

ASSESSORS PARCEL DATA PROVIDED BY MASSGIS ON
SEPTEMBER 1, 2020
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SOURCE
THIS MAP CONTAINS THE ESRI ArcGIS ONLINE BING MAPS AERIAL LAYER PACKAGE, PUBLISHED
APRIL 13, 2020 BY ESRI ARCIMS SERVICES AND UPDATED MONTHLY.  THIS SERVICE USES UNIFORM
NATIONALLY RECOGNIZED DATUM AND CARTOGRAPHY STANDARDS AND A VARIETY
OF AVAILABLE SOURCES FROM SEVERAL DATA PROVIDERS.
THE LOCATIONS OF THE MONITORING WELLS INSTALLED BY GEOSEARCH AUGUST 31 -
SEPTEMBER 1, 2020 WERE LOCATED FROM A SURVEY PERFORMED BY THE MORIN-CAMERON
GROUP, INC. ON SEPTEMBER 29, 2020.  THE LOCATIONS OF THE SEDIMENT SAMPLES COLLECTED
BY GZA IN JUNE 2020 AND THE PIPE LOCATIONS WERE APPROXIMATELY DETERMINED USING A
TRIMBLE GEO-7X HAND-HELD GPS ON 06-10-2020.  THE LOCATIONS OF THE MONITORING WELLS
AND SOIL BORINGS PERFORMED BY GEOSEARCH IN JANUARY 2020 WERE APPROXIMATELY
DETERMINED USING A TRIMBLE GEO-7X HAND-HELD GPS ON 05-07-2020.  THE LOCATIONS OF THE
NF SERIES OF EXPLORATIONS AND SAMPLING LOCATIONS WERE APPROXIMATELY DETERMINED
USING A TRIMBLE GEO-XH HAND-HELD GPS ON 10-18-2016.  THE LOCATIONS OF THE SOIL GAS
POINTS INSTALLED BY GZA IN FEBRUARY 2020, SOIL BORING INSTALLED BY GEOSEARCH AUGUST
31, 2021 (GZA-2A), AND THE VACUUM EXCAVATION PROBES PERFORMED BY GEOSEARCH AUGUST
11, 2021 WERE APPROXIMATELY DETERMINED BY LINE OF SIGHT FROM EXISTING TOPOGRAPHIC
AND MAN-MADE FEATURES.  THESE DATA SHOULD BE CONSIDERED ACCURATE ONLY TO THE
DEGREE IMPLIED BY THE METHOD USED.
THE LOCATIONS OF THE SOIL BORINGS AND MONITORING WELLS PERFORMED BY RAMBOLL AND
THE MONITORING WELLS PERFORMED BY LESSARD WERE APPROXIMATELY DETERMINED FROM A
PLAN PREPARED BY RAMBOLL ENTITLED: "SITE LAYOUT", FIGURE 2, DATED: 02-10-2017, PROJECT.:
1690005598.
THE LOCATIONS OF THE APPROXIMATE SEDIMENT CORE LOCATIONS PERFORMED BY ANCHOR
QEA IN 2021 WERE DETERMINED FROM A GEODATABASE FILE PROVIDED BY ANCHOR QEA ON
MARCH 29, 2022, FILE: AQ SAMPLE LOCATIONS 20220329.GDB.
THE HISTORIC RELIEF GAS HOLDER WAS APPROXIMATELY LOCATED FROM AN "UNDATED
HISTORICAL PLAN" IN THE RAMBOLL ENVIRON PHASE I INITIAL SITE INVESTIGATION REPORT,
DATED APRIL 2016.
THE LOCATIONS OF THE SOIL BORINGS, MONITORING WELLS, AND VACUUM EXCAVATION PROBES
PERFORMED BY GEOSEARCH IN SEPTEMBER 2022 AND JANUARY 2023 WERE APPROXIMATELY
DETERMINED USING A TRIMBLE R2 GPS ON 09-20-22, 10-12-22, AND 01-13-23.
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An Equal Opportunity Employer M/F/V/H 

April 21, 2023 
File No. 01.0172397.10 
 
HEG 284 Winter Street LLC 
c/o Matthew LaLone 
Haffner’s | Energy North Group  
2 International Way 
Lawrence, Massachusetts 01843 
 
Re: Results of Environmental Analyses 
 Release Tracking Number (RTN) 3-32792 
 284 Winter Street 
 Haverhill, Massachusetts 
 
Dear Mr. LaLone: 

Massachusetts regulations require that results of environmental sample analyses be provided to any 

owner of property where samples are collected as part of a response action under the Massachusetts 

Contingency Plan (MCP – 310 CMR 40.0000).  These notice requirements are contained in the MCP (310 

CMR 40.1403[10]).  The recent sampling is in support of a Phase IV Remedy Implementation Plan (Phase 

IV RIP) of the referenced property that is being completed by Boston Gas Company d/b/a National Grid 

(National Grid).   

GZA collected groundwater samples from monitoring wells on HEG property on March 17, and April 7, 

2023, and submitted them to ESS Laboratory of Cranston, Rhode Island, for analysis of Volatile Organic 

Compounds (VOCs) and Polycyclic Aromatic Hydrocarbons by the US Environmental Protection Agency 

(EPA) methods 8260 and 8270, respectively.  Copies of the analytical laboratory reports are attached to 

this letter; the results will be summarized and discussed in a Phase IV RIP report that will be provided 

to you.  We have also enclosed a copy of the MassDEP transmittal form (BWSC123).  

Please note that public involvement opportunities are available under 310 CMR 40.1403(9) and 

40.1404.  For more information about the public involvement regulations that require this notice and a 

description of such public involvement activities available under the MCP, please refer to the following 

MassDEP web address https://www.mass.gov/orgs/bureau-of-waste-site-cleanup-massdep. 

Very truly yours, 

GZA GEOENVIRONMENTAL, INC. 

 

 
Charles A. Lindberg, LSP 
Senior Principal 
 

Attachments:  BWSC123 Form 
 Site Plan 
 Laboratory Reports (Work Order Nos. 23C0579 and 23D0279) 
 

cc:   Jesse Edmands (National Grid) 
 Robin Main and Christine Dieter (Hinckley Allen) 
 
\\gzanor\jobs\170,000-179,999\172397\172397-10.KM\Data Transmittals\No. 7 - NAPL Sampling\Haverhill Winter St_HEG_Phase IV Data Transmittal 02-23.docx 
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An Equal Opportunity Employer M/F/V/H 

April 19, 2024 
File No. 01.0172397.10 

HEG 284 Winter Street LLC 
c/o Matthew LaLone 
Haffner’s | Energy North Group  
2 International Way 
Lawrence, Massachusetts 01843 

Re: Results of Environmental Analyses 
Release Tracking Number (RTN) 3-32792 
284 Winter Street 
Haverhill, Massachusetts 

Dear Mr. LaLone: 

Massachusetts regulations require that results of environmental sample analyses be provided to any 
owner of property where samples are collected as part of a response action under the Massachusetts 
Contingency Plan (MCP – 310 CMR 40.0000).  These notice requirements are contained in the MCP (310 
CMR 40.1403[10]).  Recent sampling has been conducted at the 284 Winter Street property in support 
of a Revised Phase III Remedial Action Plan (RAP) and Phase IV Remedy Implementation Plan (Phase IV 
RIP) that is being completed by Boston Gas Company d/b/a National Grid (National Grid).   

GZA collected groundwater, non-aqueous phase liquid (NAPL), soil and investigation-derived waste 
samples from various locations on the 284 Winter Street property between February 22 and April 5, 
2024, and submitted them to ESS Laboratory of Cranston, Rhode Island.  Specific analyses included 
Volatile Organic Compounds (VOCs) by the US Environmental Protection Agency (EPA) methods 8260 
and 8270, Volatile Petroleum Hydrocarbons (VPH) and Toxicity Characteristic Leaching Procedure (TCLP) 
benzene.  Copies of the analytical laboratory reports are attached to this letter; the results will be 
summarized and discussed in a revised Phase III RAP/Phase IV RIP report that will be provided to you.  
We have also enclosed a copy of the MassDEP transmittal form (BWSC123).  

Please note that public involvement opportunities are available under 310 CMR 40.1403(9) and 
40.1404.  For more information about the public involvement regulations that require this notice and a 
description of such public involvement activities available under the MCP, please refer to the following 
MassDEP web address https://www.mass.gov/orgs/bureau-of-waste-site-cleanup-massdep. 

Very truly yours, 

GZA GEOENVIRONMENTAL, INC. 

Charles A. Lindberg, LSP 
Senior Principal 

Attachments:  BWSC123 Form 
Site Plan 
Laboratory Reports (8) 

cc:   Jesse Edmands (National Grid) 
Robin Main (Hinckley Allen) 

J:\170,000-179,999\172397\172397-10.KM\Data Transmittals\No. 9 - February-April 2024\Haverhill Winter St_HEG_Phase IV Data Transmittal 4-24.docx 



NOTICE OF ENVIRONMENTAL SAMPLING

Bureau of Waste Site Cleanup

As required by 310 CMR 40.1403(10) of the Massachusetts Contingency Plan

This Notice is Related to: 

Telephone:  __________________________        Email:  _____________________________

Release Tracking Number

City/Town:   ________________________           Zip Code:     ___________
Street Address:  ___________________________________________________

A.  The address of the disposal site related to this Notice and Release Tracking Number (provided above):

Contact Name:    ____________________________________________

1. Street Address:  ___________________________________________________

E. Contact information related to the party providing this notice:

City/Town:   _________________________  Zip Code:  ____________

4.  Description of the sampling locations and types (e.g., soil, groundwater, indoor air, soil gas) to the extent known at the 
time of this notice. 

B.  This notice is being provided to the following party: 

(specify)

1.  Name:   __________________________________________

-

residential           commercial           industrial            school/playground           Other___________________

2.  Street Address:  ___________________________________________________

3.  Description of property where sampling will be/has been conducted: 

City/Town:   _________________________  Zip Code:  ___________

(specify)

C.  This notice is being given to inform its recipient (the party listed in Section B): 

Phase II Comprehensive Site Assessment           Other    _________________________

1. That environmental sampling will be/has been conducted at property owned by the recipient of this notice.

Phase I Initial Site Investigation                            Post-Temporary Solution Operation, Maintenance and Monitoring

2. Of the results of environmental sampling conducted at property owned by the recipient of this notice.

Utility-related Abatement Measure                        Phase V/Remedy Operation Status

the environmental sampling must be attached to this notice.) 

Release Abatement Measure                                Phase IV Remedy Implementation Plan
Immediate Response Action                                 Phase III Feasibility Evaluation

D.  Location of the property where the environmental sampling will be/has been conducted:

2.  MCP phase of work during which the sampling will be/has been conducted: 

1.  Street Address:  ___________________________________________________

City/Town:   _________________________  Zip Code:  ___________

3.  Check to indicate if the analytical results are attached.  (If item 2. above is checked, the analytical results from 

BWSC123
Massachusetts Department of Environmental Protection

Revised: 5/30/2014 Page 1 of 2

3 32792

284 Winter Street

Haverhill 01832

Matthew LaLone, HEG 284 Winter Street LLC

2 International Way

Lawrence 01843

✔

✔

✔

284 Winter Street

Haverhill 01832

✔

✔

✔

Groundwater, non-aqueous phase liquid (NAPL), soil and investigation-derived waste samples from
various locations at 284 Winter Street, Haverhill, for laboratory analysis. 

Jesse Edmands
170 Data Drive

Waltham 02451
(781) 906-3987 jesse.edmands@nationalgrid.com



Information about the general process for addressing releases of oil or hazardous material under
the Massachusetts Contingency Plan and related public involvement opportunities may be
found at http://www.mass.gov/eea/agencies/massdep/cleanup. For more information regarding
this notice, you may contact the party listed in Section E on the reverse side of this form.
Information about the disposal site identified in Section A is also available in files at the 
Massachusetts Department of Environmental Protection. See http://public.dep.state.ma.us/
SearchableSites2/Search.aspx to view site-specific files on-line or http://mass.gov/eea/agencies/
massdep/about/contacts/conduct-a-file-review.html if you would like to make an appointment
to see these files in person. Please reference the Release Tracking Number listed in the upper
right hand corner on the reverse side of this form when making file review appointments.

MASSACHUSETTS REGULATIONS THAT REQUIRE THIS NOTICE

FOR MORE INFORMATION 

This notice is being provided pursuant to the Massachusetts Contingency Plan and the notification
requirement at 310 CMR 40.1403(10). The Massachusetts Contingency Plan is a state regulation
that specifies requirements for parties who are taking actions to address releases of chemicals (oil or
hazardous material) to the environment.

Section D on the reverse side of this form identifies the property where the environmental
sampling will be/has been conducted, provides a description of the sampling locations within the
property, and indicates the phase of work under the Massachusetts Contingency Plan regulatory
process during which the samples will be/were collected. 

Section C on the reverse side of this form indicates the circumstance under which you are
receiving this notice at this time. If you are receiving this notice to inform you of the analytical
results following the analysis of the environmental samples, you should also have received, as an
attachment, a copy of analytical results. These results should indicate the number and type(s)
of samples (e.g., soil, groundwater) analyzed, any chemicals identified, and the measured
concentrations of those chemicals. 

THE PERSON(S) PROVIDING THIS NOTICE 

When environmental samples are taken as part of an investigation of a release for which a 
notification to MassDEP has been made under the Massachusetts Contingency Plan (310 CMR 
40.0300) on behalf of someone other than the owner of the property, the regulations require
that the property owner (listed in Section B on the reverse side of this form) be given notice of
the environmental sampling. The regulations also require that the property owner subsequently 
receive the analytical results following the analysis of the environmental samples.

PURPOSE OF THIS NOTICE 

This notice has been sent to you by the party who is addressing a release of oil or hazardous material 
to the environment at the location listed in Section A on the reverse side of this form. (The
regulations refer to the area where the oil or hazardous material is present as the “disposal site”.)

Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup

NOTICE OF ENVIRONMENTAL SAMPLING
As required by 310 CMR 40.1403(10) of the Massachusetts Contingency Plan

BWSC123
This Notice is Related to: 
Release Tracking Number

-

Revised: 5/30/2014 Page 2 of 2
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UNLESS SPECIFICALLY STATED BY WRITTEN AGREEMENT, THIS DRAWING IS THE SOLE PROPERTY OF GZA
GEOENVIRONMENTAL, INC. (GZA). THE INFORMATION SHOWN ON THE DRAWING IS SOLELY FOR THE USE BY GZA'S
CLIENT OR THE CLIENT'S DESIGNATED REPRESENTATIVE FOR THE SPECIFIC PROJECT AND LOCATION IDENTIFIED ON
THE DRAWING. THE DRAWING SHALL NOT BE TRANSFERRED, REUSED, COPIED, OR ALTERED IN ANY MANNER FOR USE
AT ANY OTHER LOCATION OR FOR ANY OTHER PURPOSE WITHOUT THE PRIOR WRITTEN CONSENT OF GZA, ANY
TRANSFER, REUSE, OR MODIFICATION TO THE DRAWING BY THE CLIENT OR OTHERS, WITHOUT THE PRIOR WRITTEN
EXPRESS CONSENT OF GZA, WILL BE AT THE USER'S SOLE RISK AND WITHOUT ANY RISK OR LIABILITY TO GZA.

 GZA GeoEnvironmental, Inc.
Engineers and Scientists

www.gza.com
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#* NAPL SAMPLE COLLECTED BY GZA PERSONNEL NOVEMBER 1, 2016
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#SOIL VAPOR SAMPLE COLLECTED BY GZA PERSONNEL OCTOBER 18-19, 2016
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CATCH BASIN SEDIMENT SAMPLE COLLECTED BY GZA PERSONNEL
OCTOBER 18-19, 2016

!A MONITORING WELL INSTALLED BY RAMBOLL ENVIRON APRIL 27-28, 2015

!(! SOIL BORING COMPLETED BY RAMBOLL ENVIRON APRIL 27-28, 2015
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?
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284 WINTER STREET PROPERTY BOUNDARY AS RECORDED ON
ALTA/ACSM LAND TITLE SURVEY PLAN PERFORMED BY MHF DESIGN
CONSULTANTS (STAMPED FEBRUARY 12, 2015) NOTE: THIS
BOUNDARY DIFFERS FROM THE MASSGIS ASSESSORS PARCEL DATA.
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SOURCE
THIS MAP CONTAINS THE ESRI ArcGIS ONLINE BING MAPS AERIAL LAYER PACKAGE, PUBLISHED
APRIL 13, 2020 BY ESRI ARCIMS SERVICES AND UPDATED MONTHLY.  THIS SERVICE USES UNIFORM
NATIONALLY RECOGNIZED DATUM AND CARTOGRAPHY STANDARDS AND A VARIETY
OF AVAILABLE SOURCES FROM SEVERAL DATA PROVIDERS.
THE LOCATIONS OF THE MONITORING WELLS INSTALLED BY GEOSEARCH AUGUST 31 -
SEPTEMBER 1, 2020 WERE LOCATED FROM A SURVEY PERFORMED BY THE MORIN-CAMERON
GROUP, INC. ON SEPTEMBER 29, 2020.  THE LOCATIONS OF THE SEDIMENT SAMPLES COLLECTED
BY GZA IN JUNE 2020 AND THE PIPE LOCATIONS WERE APPROXIMATELY DETERMINED USING A
TRIMBLE GEO-7X HAND-HELD GPS ON 06-10-2020.  THE LOCATIONS OF THE MONITORING WELLS
AND SOIL BORINGS PERFORMED BY GEOSEARCH IN JANUARY 2020 WERE APPROXIMATELY
DETERMINED USING A TRIMBLE GEO-7X HAND-HELD GPS ON 05-07-2020.  THE LOCATIONS OF THE
NF SERIES OF EXPLORATIONS AND SAMPLING LOCATIONS WERE APPROXIMATELY DETERMINED
USING A TRIMBLE GEO-XH HAND-HELD GPS ON 10-18-2016.  THE LOCATIONS OF THE SOIL GAS
POINTS INSTALLED BY GZA IN FEBRUARY 2020, SOIL BORING INSTALLED BY GEOSEARCH AUGUST
31, 2021 (GZA-2A), AND THE VACUUM EXCAVATION PROBES PERFORMED BY GEOSEARCH AUGUST
11, 2021 WERE APPROXIMATELY DETERMINED BY LINE OF SIGHT FROM EXISTING TOPOGRAPHIC
AND MAN-MADE FEATURES.  THESE DATA SHOULD BE CONSIDERED ACCURATE ONLY TO THE
DEGREE IMPLIED BY THE METHOD USED.
THE LOCATIONS OF THE SOIL BORINGS AND MONITORING WELLS PERFORMED BY RAMBOLL AND
THE MONITORING WELLS PERFORMED BY LESSARD WERE APPROXIMATELY DETERMINED FROM A
PLAN PREPARED BY RAMBOLL ENTITLED: "SITE LAYOUT", FIGURE 2, DATED: 02-10-2017, PROJECT.:
1690005598.
THE LOCATIONS OF THE APPROXIMATE SEDIMENT CORE LOCATIONS PERFORMED BY ANCHOR
QEA IN 2021 WERE DETERMINED FROM A GEODATABASE FILE PROVIDED BY ANCHOR QEA ON
MARCH 29, 2022, FILE: AQ SAMPLE LOCATIONS 20220329.GDB.
THE HISTORIC RELIEF GAS HOLDER WAS APPROXIMATELY LOCATED FROM AN "UNDATED
HISTORICAL PLAN" IN THE RAMBOLL ENVIRON PHASE I INITIAL SITE INVESTIGATION REPORT,
DATED APRIL 2016.
THE LOCATIONS OF THE SOIL BORINGS, MONITORING WELLS, AND VACUUM EXCAVATION PROBES
PERFORMED BY GEOSEARCH IN SEPTEMBER 2022 AND JANUARY 2023 WERE APPROXIMATELY
DETERMINED USING A TRIMBLE R2 GPS ON 09-20-22, 10-12-22, AND 01-13-23.
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An Equal Opportunity Employer M/F/V/H 

May 23, 2024 
File No. 01.0172397.10 
 
HEG 284 Winter Street LLC 
c/o Matthew LaLone 
Haffner’s | Energy North Group  
2 International Way 
Lawrence, Massachusetts 01843 
 
Re: Results of Environmental Analyses 
 Release Tracking Number (RTN) 3-32792 
 284 Winter Street 
 Haverhill, Massachusetts 
 
Dear Mr. LaLone: 

Massachusetts regulations require that results of environmental sample analyses be provided to any 
owner of property where samples are collected as part of a response action under the Massachusetts 
Contingency Plan (MCP – 310 CMR 40.0000).  These notice requirements are contained in the MCP (310 
CMR 40.1403[10]).  Recent sampling has been conducted at the 284 Winter Street property in support 
of a Revised Phase III Remedial Action Plan (RAP) and Phase IV Remedy Implementation Plan (Phase IV 
RIP) that is being completed by Boston Gas Company d/b/a National Grid (National Grid).   

GZA collected groundwater and soil vapor samples from various locations and a sample of activated 
carbon from the drums used for vapor treatment during the recent pilot testing at the 284 Winter Street 
property between April 11 and May 6, 2024. These samples were submitted to ESS Laboratory of 
Cranston, Rhode Island and Alpha Analytical of Mansfield, Massachusetts.  Specific analyses included 
Volatile Petroleum Hydrocarbons (VPH), Toxicity Characteristic Leaching Procedure (TCLP) Volatile 
Organic Compounds (VOCs), VOCs by US Environmental Protection Agency (EPA) Method TO-15 and 
Massachusetts Department of Environmental Protection’s (MassDEP’s) Air-Phase Petroleum 
Hydrocarbons (APH).  Copies of the analytical laboratory reports are attached to this letter; the results 
will be summarized and discussed in a revised Phase III RAP/Phase IV RIP report that will be provided to 
you.  We have also enclosed a copy of the MassDEP transmittal form (BWSC123).  

Please note that public involvement opportunities are available under 310 CMR 40.1403(9) and 
40.1404.  For more information about the public involvement regulations that require this notice and a 
description of such public involvement activities available under the MCP, please refer to the following 
MassDEP web address https://www.mass.gov/orgs/bureau-of-waste-site-cleanup-massdep. 

Very truly yours, 

GZA GEOENVIRONMENTAL, INC. 

 
Charles A. Lindberg, LSP 
Senior Principal 
 

Attachments:  BWSC123 Form 
 Site Plan 
 Laboratory Reports (5) 
 

cc:   Jesse Edmands (National Grid) 
 Robin Main (Hinckley Allen) 
 
\\GZANOR\Jobs\170,000-179,999\172397\172397-10.KM\Data Transmittals\No. 10 - May 2024\Haverhill Winter St_HEG_Phase IV Data Transmittal 5-24.docx 



NOTICE OF ENVIRONMENTAL SAMPLING

Bureau of Waste Site Cleanup

As required by 310 CMR 40.1403(10) of the Massachusetts Contingency Plan

This Notice is Related to: 

Telephone:  __________________________        Email:  _____________________________

Release Tracking Number

City/Town:   ________________________           Zip Code:     ___________
Street Address:  ___________________________________________________

A.  The address of the disposal site related to this Notice and Release Tracking Number (provided above):

Contact Name:    ____________________________________________

1. Street Address:  ___________________________________________________

E. Contact information related to the party providing this notice:

City/Town:   _________________________  Zip Code:  ____________

4.  Description of the sampling locations and types (e.g., soil, groundwater, indoor air, soil gas) to the extent known at the 
time of this notice. 

B.  This notice is being provided to the following party: 

(specify)

1.  Name:   __________________________________________

-

residential           commercial           industrial            school/playground           Other___________________

2.  Street Address:  ___________________________________________________

3.  Description of property where sampling will be/has been conducted: 

City/Town:   _________________________  Zip Code:  ___________

(specify)

C.  This notice is being given to inform its recipient (the party listed in Section B): 

Phase II Comprehensive Site Assessment           Other    _________________________

1. That environmental sampling will be/has been conducted at property owned by the recipient of this notice.

Phase I Initial Site Investigation                            Post-Temporary Solution Operation, Maintenance and Monitoring

2. Of the results of environmental sampling conducted at property owned by the recipient of this notice.

Utility-related Abatement Measure                        Phase V/Remedy Operation Status

the environmental sampling must be attached to this notice.) 

Release Abatement Measure                                Phase IV Remedy Implementation Plan
Immediate Response Action                                 Phase III Feasibility Evaluation

D.  Location of the property where the environmental sampling will be/has been conducted:

2.  MCP phase of work during which the sampling will be/has been conducted: 

1.  Street Address:  ___________________________________________________

City/Town:   _________________________  Zip Code:  ___________

3.  Check to indicate if the analytical results are attached.  (If item 2. above is checked, the analytical results from 

BWSC123
Massachusetts Department of Environmental Protection

Revised: 5/30/2014 Page 1 of 2

3 32792

284 Winter Street

Haverhill 01832

Matthew LaLone, HEG 284 Winter Street LLC

2 International Way

Lawrence 01843

✔

✔

✔

284 Winter Street

Haverhill 01832

✔

✔

✔

Groundwater and soil vapor from various locations at 284 Winter Street, Haverhill and activated
carbon from drums used for vapor treatment. 

Jesse Edmands
170 Data Drive

Waltham 02451
(781) 906-3987 jesse.edmands@nationalgrid.com



Information about the general process for addressing releases of oil or hazardous material under
the Massachusetts Contingency Plan and related public involvement opportunities may be
found at http://www.mass.gov/eea/agencies/massdep/cleanup. For more information regarding
this notice, you may contact the party listed in Section E on the reverse side of this form.
Information about the disposal site identified in Section A is also available in files at the 
Massachusetts Department of Environmental Protection. See http://public.dep.state.ma.us/
SearchableSites2/Search.aspx to view site-specific files on-line or http://mass.gov/eea/agencies/
massdep/about/contacts/conduct-a-file-review.html if you would like to make an appointment
to see these files in person. Please reference the Release Tracking Number listed in the upper
right hand corner on the reverse side of this form when making file review appointments.

MASSACHUSETTS REGULATIONS THAT REQUIRE THIS NOTICE

FOR MORE INFORMATION 

This notice is being provided pursuant to the Massachusetts Contingency Plan and the notification
requirement at 310 CMR 40.1403(10). The Massachusetts Contingency Plan is a state regulation
that specifies requirements for parties who are taking actions to address releases of chemicals (oil or
hazardous material) to the environment.

Section D on the reverse side of this form identifies the property where the environmental
sampling will be/has been conducted, provides a description of the sampling locations within the
property, and indicates the phase of work under the Massachusetts Contingency Plan regulatory
process during which the samples will be/were collected. 

Section C on the reverse side of this form indicates the circumstance under which you are
receiving this notice at this time. If you are receiving this notice to inform you of the analytical
results following the analysis of the environmental samples, you should also have received, as an
attachment, a copy of analytical results. These results should indicate the number and type(s)
of samples (e.g., soil, groundwater) analyzed, any chemicals identified, and the measured
concentrations of those chemicals. 

THE PERSON(S) PROVIDING THIS NOTICE 

When environmental samples are taken as part of an investigation of a release for which a 
notification to MassDEP has been made under the Massachusetts Contingency Plan (310 CMR 
40.0300) on behalf of someone other than the owner of the property, the regulations require
that the property owner (listed in Section B on the reverse side of this form) be given notice of
the environmental sampling. The regulations also require that the property owner subsequently 
receive the analytical results following the analysis of the environmental samples.

PURPOSE OF THIS NOTICE 

This notice has been sent to you by the party who is addressing a release of oil or hazardous material 
to the environment at the location listed in Section A on the reverse side of this form. (The
regulations refer to the area where the oil or hazardous material is present as the “disposal site”.)

Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup

NOTICE OF ENVIRONMENTAL SAMPLING
As required by 310 CMR 40.1403(10) of the Massachusetts Contingency Plan

BWSC123
This Notice is Related to: 
Release Tracking Number

-

Revised: 5/30/2014 Page 2 of 2

3 32792
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MONITORING WELL INSTALLED BY
GEOSEARCH APRIL 2024.

ÒÍ AIR SPARGE WELL INSTALLED BY
GEOSEARCH APRIL 2024.

Æ
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GEOSEARCH APRIL 2024.
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Æ SOIL VAPOR EXTRACTION POINT
INSTALLED BY GEOSEARCH APRIL
2024.
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APPENDIX L - AS/SVE SYSTEM PLANS AND SPECIFICATIONS 
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SUMMARY OF WORK  
SOIL VAPOR EXTRACTION/AIR SPARGE SYSTEM INSTALLATION 

284 WINTER STREET, HAVERHILL, MASSACHUSETTS 

PART 1 GENERAL 

1.1 SECTION INCLUDES  

A. Related Sections 

B. Site Location and Description 

C. Utility Location and Protection 

D. Retaining Wall Protection 

E. Subsurface Conditions 

F. Environmental Conditions 

G. Site Access and Use 

H. Permits  

I. Description of Work 

J. Submittals 

K. References and Standards 

1.2 RELATED SECTIONS 

A. Health and Safety Specification 

B. Well Construction Specification 

C. Piping Specification 

D. Trenching and Backfilling Specification 

E. Asphalt Paving Specification 

1.3 SITE LOCATION AND DESCRIPTION 

A. The Work is to be performed at a property located at 284 Winter Street in Haverhill, Massachusetts 
(Property), which is currently occupied by a gasoline service station and car wash, and at an adjacent 
vacant property to the southeast, and a portion of the Little River that flows along the Property’s 
western boundary.  The Work area lies within a Disposal Site (Site) regulated by the Massachusetts 
Department of Environmental Protection (MassDEP).   

B. The Site occupies approximately 2 acres of land including the relatively level upland area, which is 
separated from the Little River (at an elevation approximately 15-20 feet below that of the Site’s 
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upland area) by a masonry retaining wall.  The Little River has been channelized in the Site area and it 
enters a concrete flood conduit at the downstream edge of the Disposal Site; this conduit flows 
beneath downtown Haverhill and discharges to the Merrimack River. 

C. A Manufactured Gas Plant (MGP) operated at the 284 Winter Street property between approximately 
1853 and 1970, with various manufactured gas production processes utilized over this period.  The 
Property has been used as a gasoline service station, fuel oil distribution facility, and a car wash since 
1977.   

D. Remnants of the MGP foundations and infrastructure remain in place in areas of the Property. A plan 
showing the locations of various structures associated historical operations at the facility is included in 
the Attachments to these Specifications.   

E. Contractor may encounter obstructions below ground surface, including but not limited to former MGP 
infrastructure.  During past explorations, obstructions including concrete slabs have been encountered 
at depths up to 18 feet below ground surface.  Contractor shall notify Engineer’s on-site representative 
if obstructions are encountered during the Work prior to disturbing or removing the obstruction.  

1.4 UTILITY LOCATION AND PROTECTION  

A. Active and inactive utilities are known to be present at the Site.  These include both aboveground and 
below-ground utilities.   

B. Ground penetrating radar (GPR), time domain electromagnetic induction metal detection (EM 61), and 
Precision Utility Locating (PUL) surveys have been conducted at the Property on three occasions.  These 
have included a March-April 2015 survey by Geophysical Applications, Inc. and surveys by Hager-
Richter Geoscience, Inc. (HRGS)in September 2016 and August 2022.  The three geophysical survey 
reports are included in the Attachments to these Specifications. 

C. The locations of any utilities shown on the Drawings and Attachments/Appendices are approximate 
and shall be verified in the field by Contractor prior to initiation of Work.   . 

1. Contractor shall exercise care to avoid disturbing or damaging any utilities and structures 
which exist at the Site and are to remain in service during and at the completion of the Work.   

2. Contractor shall contact Dig Safe, all other utility companies not covered by Dig Safe 
notification, and Engineer, 72 hours prior to the initiation of excavation activities.  The 
Contractor shall verify clearances for work proximate to overhead utilities. 

3. Excavation in certain areas will be required as part of this Work as shown on the Drawings.  If 
excavating in proximity to known or suspected subsurface utilities, Contractor shall perform 
test pits or probes to confirm the location of the utilities.  .  If Contractor encounters any 
unexpected utilities during excavation, Contractor shall inform Engineer’s on-site 
representative immediately.   

4. If utilities are encountered during excavation, Contractor shall provide adequate means of 
protecting active utilities during the performance of the Work. 

D. Contractor shall repair any utility damaged as a result of the Work to the satisfaction of and at no 
additional cost to Engineer or National Grid.  
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1.5 RETAINING WALL PROTECTION 

A. An approximately 400 foot-long, 15- to 20-foot-tall gravity retaining wall supports the upland area of 
the Site along the Little River. The wall system is constructed primarily of mortared stone with 
occasional brick and reinforced concrete wall sections (possible remnants of old building foundation 
walls) built on top of stone wall sections. Based on the history of the property, it appears the wall or 
portions of the wall were constructed during operation of the MGP. The configuration of the wall 
system and potential foundations supporting the wall are unknown.   

1. Contractor shall be responsible for protection and preservation of the wall system including 
miscellaneous railing, fencing and other landscaped features to remain. Contractor shall be 
responsible for the repair of any damage to the wall system or other features as a result of 
his/her operations to the satisfaction of the Owner at no additional cost to the Owner. 

1.6 SUBSURFACE CONDITIONS 

A. The Property is underlain by a fill layer of varying thickness and composition which overlies a fine-
grained deposit consisting of silt or silty sand.   

1. The fill underlying the Property is typical of an historic urban fill, composed of reworked natural 
soils with significant quantities of debris, including concrete, asphalt, brick, wood, coal, and 
glass.   

2. Remnants of former structures were encountered at a number of locations during subsurface 
explorations at the Property.   

3. A silty sand/silt deposit was encountered below the fill and ranged from approximately 20 to 
40 feet in thickness at the locations where it was fully penetrated.  A sand and gravel deposit 
which transitions to a glacial till was noted below the silt/silty sand. 

4. Cross-sections depicting Site stratigraphy are included in the Attachments to these 
Specifications.   

5. Groundwater flow at the Property is generally toward the west/southwest, with the Little River 
as the main discharge point.   

1.7 ENVIRONMENTAL CONDITIONS 

A. Petroleum and MGP-related constituents including naphthalene, other polycyclic aromatic 
hydrocarbons (PAHs), extractable petroleum hydrocarbon (EPH), volatile petroleum hydrocarbon 
(VPH) fractions, and aromatic volatile organic compounds (VOCs) are present in soils throughout the 
Property, with the most significant impacts found at the 5- to 25-foot depth range below ground 
surface.   

B. Both light (floating) and dense (sinking) non-aqueous phase liquid (NAPL) has been observed in 
monitoring wells at the Property, including in the Work area.  

C. NAPL has historically migrated to the Little River and has been periodically observed seeping from the 
retaining wall at the edge of the Property under certain conditions. 
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D. MGP impacts have been observed in the sediments beneath the Little River adjacent to the Property, 
including visible oil and/or tar (VOT).   

E. Additional information relative to existing environmental conditions is provided in the Attachments to 
these Specifications.  

F. A semi-permanent boom system is attached to the retaining wall to control sheens within the Little 
River adjacent to the Site.  Contractor shall protect the boom system throughout the Work, and shall 
install additional sheen controls as described in these Drawings and Specifications or as directed by 
Engineer. 

1.8 SITE ACCESS AND USE 

A. ACCESS TO PROPERTY 

1. All Work shall be confined to the Limits of Work and completed to the lines, grades, and 
dimensions called for on the Drawings and Specifications unless directed otherwise by Owner 
or Engineer. All Work performed beyond designated limits without prior approval shall be 
corrected to Owner’s satisfaction, at no additional cost to Owner. 

2. Work hours for this project will be between 7:00 AM to 5:00 PM, Monday through Friday 
(except for locally and nationally recognized holidays) unless otherwise authorized by Engineer 
and in accordance with local ordinances.  Contractor shall provide Engineer a minimum 72-
hour notice for work requests outside the days and hours specified. 

3. Except as specified below, Contractor shall perform Work in a manner that will allow the gas 
station and car wash operations to continue throughout the duration of the project.   

a. Contractor will have uninterrupted access to the roadway leading to the car wash for 
up to two weeks to complete well construction, trenching, backfill, and restoration 
activities in that area.   Contractor shall notify Owner a minimum of 10 working days 
in advance of the start of this two-week period, and shall be subject to damages if the 
work is not completed within the two-week period. 

4. Contractor shall plan and schedule any in-water Work to comply with Time-of-Year Restrictions 
imposed by the Haverhill Conservation Commission and Massachusetts Division of Marine 
Fisheries.    

a. No in-water work shall occur during March 1 to June 30 of each project year for the 
purpose of minimizing impacts to diadromous fish resources in the adjacent 
Merrimack River from sedimentation and turbidity.  

b. In-water work shall be sequenced to occur during periods of low flow stream 
conditions in Little River (i.e., July 1 to October 31).  

B. TEMPORARY FACILITIES 

1. Contractor is responsible for providing electrical power, water, and sanitary services required 
to perform the Work. 
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2. Contractor is responsible for verifying the location and capacity of services available on-Site 
for their use. 

3. Contractor is responsible for disposal of all solid waste generated as part of their work.  The 
Site shall be cleaned of all waste daily and waste shall be properly containerized at the end of 
each workday.  The waste shall be containerized, secured, and properly disposed of at a 
permitted facility approved by Engineer and National Grid.  Contractor is responsible for all 
costs including dumpster delivery, rental, and pickup and disposal fees.   

C. SITE SECURITY 

1. Contractor shall install temporary fencing, cones, barricades, or other protective measures as 
necessary to protect their workers from ongoing operations at the Property, and to protect all 
Property users from the Work.   

a. Fencing shall be limited to the smallest footprint necessary for Work at any time, and 
shall be removed or re-located once Work in an area has been completed.  

b. Contractor’s equipment and materials shall only be stored within on-Site areas pre-
approved by Engineer’s on-site representative prior to the start of Work. 

c. Contractor shall be responsible for the security of their equipment and materials 
during all working and non-working hours.   

D. ACCESS LIMITATIONS  

1. Certain trenching and/or piping and manifold locations may require adjustment during the 
work due to the presence of underground/overhead utilities, obstructions encountered during 
excavation, and/or other restrictions.  Contractor shall receive approval from Engineer’s on-
site representative prior to making any such adjustments. 

1.9 PERMITS 

A. Owner will prepare and submit the following permit applications: 

1. A WPA Notice of Intent (NOI) or Request for Determination of Applicability (RDA)to the City of 
Haverhill Conservation Commission. 

2. A Chapter 91 Maintenance Request for work associated with additional sheen controls in the 
Little River. 

B. The permits, and associated responses and requirements from the regulatory agencies, shall become 
part of the Contract Documents. 

C. Contractor shall be responsible for obtaining all other permits and approvals necessary for the 
execution of the Work in accordance with all applicable local, state, and federal regulations, laws, and 
requirements.  Contractor shall be responsible for permit fees.  These Contractor-obtained permits 
may include, but are not limited to: 

1. Dig Safe.  



 

284 Winter Street, Haverhill, MA Summary of Work Page 6 of 11 

2. City of Haverhill Hydrant Permit.  

3. Applicable Building Permit from the City of Haverhill. 

4. Trench Permit from the City of Haverhill, required for work on public and private property. 

5. Electrical Permit – for installation of electric utilities and connections. 

6. Plumbing Permit – as necessary for installation of plumbing utilities and connections. 

7. Dumpster Permit. 

1.10 DESCRIPTION OF WORK 

A. Contractor shall furnish all labor, materials, services, insurance, tools, equipment, temporary facilities 
(if required), decontamination facilities, and incidentals to perform the following activities, referred to 
as “the Work”: 

1. Obtain, pay for, and maintain any local, state, and federal permits/approvals necessary to 
complete the Work described herein including DigSafe clearance.   

2. Provide the submittals outlined in the Bid Package for review and approval prior to the start 
of the Work. 

3. Attend and participate in a weekly construction meeting to be held at the Site. 

4. Install erosion and sedimentation controls around Work areas. 

5. Furnish, install and test all components of a soil vapor extraction (SVE)/air sparge (AS) 
treatment system at the Property per the Drawings and Specifications.     

a. Install soil vapor extraction and air sparge wells in accordance with these Drawings 
and Specifications.   

b. Retrofit existing monitoring wellheads as specified. 

c. Sawcut asphalt and excavate soil within the trenched areas to the design depths 
shown on the Drawings.   

d. Provide, install, and test all piping and fittings necessary to connect the AS/SVE Wells 
to the remediation unit. 

e. Import, place, and compact clean sand fill, then restore trenched areas to match 
existing conditions. 

f. Provide and install remediation unit components within the Treatment Enclosure.   

g. Connect SVE and AS header pipe to the remediation unit. 

6. Manage all materials generated during the Work in accordance with these Specifications. 



 

284 Winter Street, Haverhill, MA Summary of Work Page 7 of 11 

a. Pre-characterize material at the Site and make arrangements for live-loading of 
impacted and unsuitable soils to limit on-site stockpiling. 

b. Provide a loader to load impacted soil stockpiles generated during trench excavations 
and other construction activities (as applicable).   

c. Live-load soil piles for transport to a National Grid-approved disposal facility under bill-
of-lading or manifest.    

d. Submit weight slips for materials imported to Site, and weight slips for materials taken 
off Site for recycling or disposal. 

7. Repair/replace as necessary to preconstruction conditions any utilities, fencing, building 
components, and surfaces (including asphalt and concrete) damaged during the performance 
of the Work. 

8. Upon completion of the Work and acceptance by Engineer and National Grid, remove all 
temporary construction materials and properly dispose of solid waste and debris.  Perform 
final cleaning and demobilization of personnel, equipment, and materials from the Site.   

B. The Specifications and Drawings establish the performance, quality requirements, location and general 
arrangement of materials and equipment, and establish the minimum standards for quality of 
workmanship and appearance. Direct any questions concerning the applicability or interpretation of 
the Specifications or Drawings to Engineer. 

1.11 SUBMITTALS 

A. Contractor shall provide the following submittals to Engineer for review and approval at least 7 days 
prior to the start of the Work: 

1. Copies of any permits required to complete the Work, including DigSafe clearance number. 

2. The Contractor's Site-Specific Health and Safety Plan. 

3. Training certificates documenting that all Site personnel have received health and safety 
training in compliance with OSHA regulations as required by these Specifications. 

4. Proposed off-Site disposal/recycling facilities. 

5. Material packing slips or cut sheets for any proposed alternate equivalent materials.   

B. Contractor shall submit copies of all weight slips for material imported or delivered to the Site within 
three (3) days following delivery to the Site.  The weight slips shall indicate the amount and type of 
material transported to the Site. 

C. Contractor shall submit copies of all weight slips for materials disposed or recycled off-Site within three 
(3) days following delivery to the off-Site receiving disposal or recycling facility.  The weight slips shall 
indicate the amount and type of material transported from the Site and the time of delivery to the 
receiving facility. 

1.12 REFERENCES AND STANDARDS 
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A. All work performed by Contractor shall be accomplished in accordance with all regulations and laws of 
local, State, and Federal agencies and utility companies. 

B. Federal Occupational Health and Safety Administration (OSHA) Standards. 

1. Air Contaminants - Permissible Exposure Limits. OSHA 3112. 1989. 

2. General Industry Standards and Interpretations.  Volumes 1 -  3 - OSHA 2077. U.S. Department 
of Labor, Occupational Safety and Health Administration. Specifically Sections: 29 CFR 
1910.1000-1050 (air contaminants), 1910.120 (Hazardous Waste Operations and Emergency 
Response), 1910.1200 (Hazard Communication), 1910.301 Subpart S (Electrical), 1910.146 
(Permit Required  Confined Space)  1910.147 (Control of Hazardous Energy (Lockout/Tagout)), 
1904 (Recordkeeping and Reporting Occupational Injuries and Illnesses), 1990 (Identification, 
Classification and Regulation of Potential Occupational Carcinogens), and 1926 (Safety and 
Health Regulations for Construction). 

3. Hazardous Waste Inspections Reference Manual. U.S. Department of Labor. Occupational 
Safety and Health Administration. 1986. 

4. OSHA Field Operations Manual. 2nd Edition. U.S. Department of Labor. Occupational Safety 
and Health Administration. 1987. 

C. MassDEP: 310 CMR 40.0000, Massachusetts Contingency Plan 

D. MassDEP: 310 CMR 19.00, Solid Waste Regulations  

E. Health and Safety Procedures outlined in 310 CMR 40.0018 of the Massachusetts Contingency Plan 
(MCP). 

F. City of Haverhill ordinances for noise, working hours, etc. as outlined in the City of Haverhill Code.     

PART 2 PRODUCTS 

Not used. 

PART 3 - EXECUTION 

3.1 SECTION INCLUDES 

A. Coordination 

B. Protection of Existing Services and Structures 

C. Materials Management 

D. Decontamination Requirements 

E. Final Cleaning 

3.2 COORDINATION 
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A. Contractor shall coordinate all Site work with Engineer to allow for coordination of construction 
activities and Engineer oversight of field activities. Contractor shall provide at least 72 hours’ notice to 
Engineer prior to starting any field work. 

B. Contractor shall facilitate access to the Site by representatives of National Grid, Engineer, and 
regulatory agencies at all times throughout the work. 

C. Contractor shall work harmoniously with Engineer, property owner, and all entities engaged by 
Engineer necessary to complete the Work.  Contractor and their subcontractors shall coordinate their 
efforts with those of other entities engaged by Engineer who may be providing services in the same 
Work area. 

D. Contractor shall perform Work in a manner that will allow property owner to maintain normal 
activities, unless otherwise specified in Paragraph 1.8.  Contractor shall also ensure that neighboring 
operations or activities are not disturbed, interrupted, or prohibited as a result of Work.   

E. Contractor shall not block traffic along any public street or private access driveways and parking lots. 
The Contractor shall execute the Work so that no damage occurs to adjacent utilities, structures, 
property, or any other installation located in or adjacent to the Site.  Damage to any of the 
aforementioned items shall be repaired with similar or better materials of the same size and to the 
requirements of Engineer at no additional cost.  

3.3 PROTECTION OF EXISTING SERVICES AND STRUCTURES 

A. Any disturbance to existing asphalt, concrete, utilities, landscaping, or structures (except as specifically 
called for in the Drawings and Specifications) shall be repaired/restored to the satisfaction of Engineer 
by the Contractor at no additional cost.  

B. Existing groundwater monitoring wells, AS Wells, SVE Wells, and piezometers to be protected by 
Contractor are shown on the Drawings.  The locations of all wells shall be verified in the field by 
Contractor prior to initiation of Work.   

C. Contractor shall field-locate and protect existing monitoring, AS, and SVE Wells and piezometers at the 
Site. 

D. Contractor shall take care to prevent the introduction of particulates, pipe shavings, or other debris 
from entering the AS and SVE Wells during the piping work. 

E. If the AS and SVE Wells are damaged, accidently filled, or otherwise impacted by the Contractor, 
Contractor shall perform any repairs to these wells, including re-installation if necessary, at no 
additional cost to Engineer. 

F. Contractor shall barricade open excavations as part of this work and post with warning signs and lights 
in accordance with 520 CMR 14.00. 

3.4 MATERIALS MANAGEMENT 

A. Subsurface soils excavated from the Site are anticipated to be contaminated and must be segregated 
from other materials for disposal.    
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1. There is limited stockpiling area available; therefore, Contractor shall minimize on-Site 
stockpiles and shall live-load excess material to the maximum extent possible.   

a. Soil that is temporarily shall be placed on a minimum of 2 layers of 6-mil polyethylene 
sheeting and covered with minimum 6-mil polyethylene sheeting, secured with 
sandbags or other measures to prevent exposure to wind and precipitation.  
Alternatively, soil can be stored in roll-off containers which shall be covered to prevent 
exposure to wind and precipitation.   

b. Stockpiles shall be maintained to ensure the cover material is not damaged or 
dislodged by wind.   

c. Contractor shall be responsible for construction, protection, movement and 
maintenance of stockpiles and roll-off containers for the duration of the Work or until 
directed otherwise by Engineer. 

2. Off-Site transportation and disposal of these soils under bill-of-lading will be coordinated by 
Engineer; however, Contractor shall provide labor and materials to load soils for transportation 
and disposal.  Contractor shall remove debris and sweep the stockpile area following load-out. 

B. All loading shall occur on asphalt pavement areas. 

C. Contractor shall conduct the transfer of materials from excavations to the stockpile areas, and from 
stockpiles to trucks or roll-off containers, in such a manner as to prevent loss of or spread of 
contaminated materials across the Site.  Any contamination caused by Contractor’s mismanagement 
of materials shall be cleaned up consistent with all applicable laws and regulations at no additional 
expense to Engineer. 

D. Contractor shall be responsible for disposal of materials generated during the Work, including but not 
limited to asphalt, brick and/or concrete (ABC), and solid waste.   

1. Contractor shall segregate concrete from other materials and stockpile it with other ABC 
materials.   

2. All materials removed from the Site for off-Site disposal or recycling shall be disposed/recycled 
at permitted facilities pre-approved by Engineer and National Grid.  

E. All off-Site transport and disposal/recycling shall be performed in accordance with local, state, and 
federal laws and regulations.  Contractor shall be responsible for complying with all transport 
requirements including licensing, labeling, placarding, and marking. 

3.5 DECONTAMINATION REQUIREMENTS 

A. Personnel decontamination procedures shall be followed by Contractor as specified in their HASP. 

B. All wash water from decontamination of equipment, vehicles, and personnel shall be collected, 
contained, and handled by Contractor in accordance with all applicable federal and state hazardous 
waste regulations and policies.   

C. Decontamination wastes, including personal protective equipment (PPE) shall be placed in secured 
DOT-approved 55-gallon drums for proper off-Site disposal.   
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3.6 FINAL CLEANING  

A. Final cleaning shall include the removal of all project-related waste materials, equipment, and excess 
materials from the Property and work area.   

END OF SECTION 
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HEALTH AND SAFETY SPECIFICATION 
SOIL VAPOR EXTRACTION/AIR SPARGE SYSTEM INSTALLATION 

284 WINTER STREET  
HAVERHILL, MASSACHUSETTS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Related Sections 

B. Description of Section 

C. References and Standards 

D. Health and Safety Requirements 

E. Submittals 

F. Responsibilities of Contractor and Additional Subcontractors 

G. Stop Work Authority 

H. Employee Training 

I. Hazard Communication 

J. Site Access and Controls 

K. Air Monitoring - General Requirements 

1.2 RELATED SECTIONS 

A. The information provided in this section applies to all Work performed under the Contract and is 
inherently made a part of each Specification Section. 

1.3 DESCRIPTION OF SECTION 

A. This Section includes: 

1. Contractor requirements for creating a Site-specific Health and Safety Plan (HASP) necessary 
to conduct the Work. 

2. Contractor requirements for implementing the HASP. 

3. Contractor requirements for responding to threshold exceedances. 

B. The Work covered by this Section includes, but is not limited to, all labor, materials, equipment, and 
services necessary and incidental to develop and adhere to the requirements of a Health and Safety 
Plan during execution of the Work as shown on the Drawings and as specified herein.   
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C. Contractor shall implement health and safety procedures designed to protect health, safety, public 
welfare, and the environment during the performance of all Work.  Such procedures shall include, 
without limitation, the following: 

1. Measures to ensure that all construction activities are conducted in a safe manner, including 
specific procedures for mobilization; Site preparation; traffic control; Site security; dust, noise, 
odor, vibration, and vapor, control; health and safety measures; drilling and installation of soil 
vapor extraction (SVE) and air sparge (AS) wells; SVE and AS piping installation; removal of 
contaminated soil; utility protection; loading of excess soil for transportation and disposal; Site 
restoration; final Site cleaning; and demobilization.  

2. Measures to protect all persons, on and off the Site, from exposure to oil and/or hazardous 
material as defined by Massachusetts Department of Environmental Protection (MassDEP), 
hazardous wastes as defined by EPA, hazardous materials as defined by United States 
Department of Transportation (DOT), and/or hazardous substances as defined by the 
Occupational Safety and Health Act of 1970 (OSHA) which may originate from or be present at 
the Site. 

3. The institution of air monitoring activities to determine potential exposure to airborne 
particulates and vapors by Contractor's employees and subcontractors and all other on-Site 
personnel. 

4. The institution of corrective actions in response to dust, volatile organic compounds (VOCs), 
polycyclic aromatic hydrocarbons (PAHs), and/or odors above threshold values within the 
Work Zones or Site perimeter. 

5. Measures necessary to contain hazardous materials during the performance of the Work, 
including: 

a. Measures to control fugitive dust and other environmental media. 

b. Measures to decontaminate personnel, vehicles, and equipment to prevent the 
spread of impacted soil/sediment, and impacted debris from the Work areas. 

c. Measures to secure excavations and temporary stockpiles of impacted materials. 

d. Measures to mitigate conditions exceeding Site-specific or regulatory threshold values 
and/or stabilize the Work area as necessary to protect public health and safety. 

D. If required, Contractor shall establish and maintain Support, Contamination Reduction and Exclusion 
Zones at the Site in accordance with OSHA 29 Code of Federal Regulations (CFR) 1910.120. 

E. Contractor shall provide all required personnel decontamination equipment and materials in 
accordance with OSHA 29 CFR 1910.120.    

F. Contractor shall manage all personal protective equipment (PPE) used by Contractor’s employees, 
subcontractors, Engineer, and/or any other Site visitors in accordance with all applicable regulations 
and these Specifications. 

G. The Contractor’s Site–specific Health and Safety Plan (HASP) for their workers, including 
subcontractors, shall be written in compliance with applicable sections of OSHA 29 CFR 1926 and 1910.  
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The HASP must establish in detail the protocols necessary for protecting workers, on-Site personnel, 
visitors and the trespassers from potential physical and chemical hazards encountered during the 
Work.  

H. The HASP shall specifically address all engagement in all activities including, but not limited to Work 
where exposure to crystalline silica, soil or groundwater is possible.  The nature of potential impacted 
materials may require the use of monitoring equipment, special personal protective clothing, and 
respiratory protection.   

I. The purpose of the HASP is to establish Site specific health and safety requirements for protecting the 
health and safety of on-Site personnel and public during all activities conducted on-Site where a 
potential exists for exposure to potentially hazardous materials, including but not limited to crystalline 
silica, volatile organic compounds (VOCs), PAHs, and other Site constituents in soil, water or air.  The 
HASP shall address Contractor and Subcontractor(s) worker protection and their activities at this Site, 
and protection of public health and safety.   

J. Contractor shall conduct a pre-construction health and safety coordination meeting prior to 
commencement of Work at the Site to inform workers of the Site conditions, health and safety 
procedures, and contingency actions.  Contractor shall also inform new workers of the Site conditions 
and proposed health and safety contingency actions on a continuous basis.  If changes in scope, 
materials or methods used are selected after initial job brief or pre-construction health and safety 
coordination, then amendments to the HASP shall be made and documented and workers shall be 
notified of the changes.  

K. Contractor shall provide all necessary health and safety equipment, including, but not limited to, PPE, 
respiratory equipment, and monitoring instruments. 

L. Contractor shall ensure that decontamination of heavy construction equipment, materials, and tools 
utilized in the Work is accomplished prior to removal from the Site. 

M. The scope and detail of the health and safety procedures shall be commensurate with the degree and 
nature of the risks posed to human (worker and public) and ecological populations by the Work.   

N. Contractor shall be responsible for determining the appropriate level of personal protection required 
based on the criteria outlined in Contractor's HASP.  Work shall be suspended whenever Contractor 
personnel are not equipped with a sufficient level of protective clothing and equipment for the hazards 
encountered.  In the event Contractor determines that a level of protection higher than Level D is 
required, Contractor shall immediately or pre-emptively notify Engineer, and Contractor's personnel 
shall take the necessary steps outlined in the HASP.   

O. The HASP shall contain provisions for maintaining the health and safety of the public as it relates to 
the Work. 

P. Refer to the Summary of Work Specification Section and Attachments for a description of 
Environmental Conditions at the Site.  

1.4 REFERENCES AND STANDARDS 

A. Federal Occupational Health and Safety Administration (OSHA) Standards. 

1. Air Contaminants – Permissible Exposure Limits. OSHA 3112. 1989. 
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2. General Industry Standards and Interpretations. Volumes 1 - 3- OSHA 2077. U.S. Department 
of Labor, Occupational Safety and Health Administration. Specifically Sections: 
29 CFR 1910.1000-1050 (air contaminants), 1910.120 (Hazardous Waste Operations and 
Emergency Response), 1910.1200 (Hazard Communication), 1910.301 Subpart S (Electrical), 
1910.146 (Permit Required Confined Space) 1910.147 (Control of Hazardous Energy 
(Lockout/Tagout)), 1904 (Recordkeeping and Reporting Occupational Injuries and Illnesses), 
1990 (Identification, Classification and Regulation of Potential Occupational Carcinogens), and 
1926 (Safety and Health Regulations for Construction). 

3. Hazardous Waste Inspections Reference Manual. U.S. Department of Labor. Occupational 
Safety and Health Administration. 1986. 

4. OSHA Field Operations Manual. 2nd Edition. U.S. Department of Labor. Occupational Safety 
and Health Administration. 1987. 

5. OSHA Respirable Crystalline Silica Regulation 29 CFR 1926.1153. 

B. Health and Safety Procedures outlined in CMR 40.0018 of the Massachusetts Contingency Plan (MCP). 

C. Massachusetts Department of Environmental Protection (MassDEP) Air Pollution Control Regulation 
310 CMR 7.00 

D. Massachusetts Noise Regulations 310 CMR 7.10. 

E. National Fire Protection Association (NFPA) 241, Standard for Safeguarding Construction, Alteration, 
and Demolition Operations 2009 Edition. 

F. Massachusetts Hazardous Waste Regulation 310 CMR 30.00. 

G. Massachusetts Department of Public Safety – Excavation and Trenching Safety (520 CMR 14.00).    

H. City of Haverhill Ordinances, latest edition.   

I. National Grid Safety Procedures – Contractor Safety Requirements. 

1.5 HEALTH AND SAFETY REQUIREMENTS 

A. Contractor shall at all times be solely responsible for exercising reasonable precautions to protect the 
health, safety, and welfare of all on-Site personnel, the public and the environment during 
performance of the Work described herein and shown on the Drawings.  Contractor shall comply with 
all applicable provisions of federal, State and local health and safety and occupational health and safety 
statutes and codes.   

B. Contractor shall also comply with conditions contained in Site-specific permits or licenses obtained by 
Engineer. Contractor shall make every effort to comply with requests from Engineer.  

C. Contractor shall be responsible for full compliance with the regulations established under OSHA, 
including agreements with the U.S. Department of Labor and the Commonwealth of Massachusetts 
and any applicable amendments or revisions thereof, whether associated with the furnishing of 
equipment and or systems, the furnishing and installation of equipment and/or systems, the 
construction of facilities, the performance of services or any other similar contractual relation. 
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1. Contractor shall be responsible for any violations of the regulations including payment of costs 
involved with correction of violations, hearing or appeal procedures, and claims and/or fines 
associated with said violations at no additional cost to Engineer or National Grid. 

2. Contractor shall comply with applicable requirements of labor laws and regulations of the 
Commonwealth of Massachusetts applicable to safety and the authorities having jurisdiction 
over same. 

3. Contractor shall maintain adequate protection against damage to life and property involved in 
the Work and shall provide all necessary, protective devices until completion and final 
acceptance of project by Engineer. 

4. In any emergency threatening life or property, not considered by Contractor as coming under 
the preceding provisions, Contractor may act at its own discretion without authorization by 
Engineer.  In the case of such an event, Contractor shall notify Engineer as soon as possible. 

D. Contractor shall be responsible for all notifications to utility companies or other parties regarding any 
intrusive Site work in compliance with OSHA 29 CFR 1926.650-652 and all applicable local and State 
requirements. 

E. Daily Health and Safety briefings shall be conducted prior to each day’s Work and documented in the 
Daily Activity Reports (DARs).  Contractor is required to notify all workers of the history of the Site and 
source materials that are present, and to be alert for evidence of impacted materials.  Workers who 
are potentially in direct contact with crystalline silica dust, impacted soil, groundwater, and debris, at 
a minimum, be trained in Health and Safety procedures according to the OSHA requirements (29 CFR 
1910.120) and be current in their OSHA 8-hour refresher training.  Site workers that are not in 
compliance with health and safety training requirements and medical monitoring will not be allowed 
to conduct Work at this Site. 

F. Contractor shall designate a Site Safety and Health Officer (SSHO) who shall be responsible for the day 
to day implementation and enforcement of the HASP.  The SSHO shall be present on Site whenever 
Work is occurring and shall be responsible for preparing and maintaining all daily health and safety Site 
logs and reports.  The qualifications and prior relevant project experience of the SSHO shall be 
submitted to Engineer for approval prior to their engagement on the project.  Substitution of the 
project assigned SSHO shall not be allowed unless there has been a pre-approved (by Engineer) and 
qualified substitute.  The qualifications of the SSHO shall include: 

1. A minimum of five (5) years working experience at hazardous materials or waste Sites. 

2. Demonstrable expertise in overseeing health and safety programs similar in scope, including 
but not limited to heavy construction, earthwork, demolition, and environmental remediation. 

3. Working knowledge of applicable State and federal occupational safety and health regulations. 

4. Specialized training in personal and respiratory equipment program implementation and in 
the proper use of air monitoring instruments, and air sampling methods and procedures. 

5. Current certification in first aid and CPR by a recognized approved organization such as the 
American Red Cross. 
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6. In addition to 40 Hour OSHA training, annual refresher training, and medical monitoring, the 
SSHO shall also be Supervisory trained in accordance with OSHA 29 CFR 1926.65 and 1910.120. 

G. Contractor shall comply with the Site-specific air monitoring requirements as outlined in their HASP.  
Engineer may require more stringent air monitoring requirements based on its review of the 
Contractor HASP.  The air monitoring requirements include, but are not limited to, monitoring 
frequency, action levels, monitoring equipment, monitoring locations and specific response actions to 
be taken in the event that any action levels are triggered.  Contractor shall be responsible for 
conducting response actions if action levels are exceeded.  Contractor’s HASP shall also include steps 
to be taken should air monitoring action levels, on-Site or perimeter, are approached or exceeded.  
Contractor’s HASP shall detail all corrective actions to be taken by Contractor to address action level 
exceedances, both within the Work areas and at the Site perimeter, and shall include all equipment 
and materials proposed by Contractor to control dust, VOCs, PAHs, odors, noise, and vibration during 
construction.  Engineer will be responsible for conducting perimeter air monitoring. 

H. Contractor shall be required to conduct the Work in a manner that prevents vapor emissions and 
fugitive dust that may impact public health or result in nuisance conditions.  Contractor shall control 
vapor emissions and dust so that perimeter action levels are not exceeded as specified in this Section 
and elsewhere in these Specifications.  Requirements for Contractor to monitor ambient air for dust 
near excavations, demolition, and remediation are included below.  Contractor will be required to 
carefully cover and monitor the integrity of all soil and material stockpiles.  Contractor shall provide 
and have immediately available in adequate amounts, equipment, processes or materials pre-
approved by Engineer to mitigate reasonably foreseeable air or odor conditions commensurate with 
the type of remediation work being conducted at the time. 

I. Opinions of Engineer regarding expected Site conditions do not relieve Contractor of their 
responsibility to protect the health and safety of their employees, all subcontractor employees, the 
public welfare, and the environment.  In the event Contractor discovers unknown, unforeseen, sudden 
or potentially hazardous conditions, or environmental conditions inconsistent with known existing 
conditions, Contractor shall notify Engineer immediately.  The verbal notification of any environmental 
releases, injuries, near misses or OSHA reportable events shall be reported to Engineer immediately 
following the incident.  At that time, Site actions may include a safety stand-down or safety Work 
stoppage depending on the severity of the event.  It shall be followed by a written description of the 
conditions.  Written description shall be submitted to Engineer in accordance with the submittal 
requirements in Section 1.6 of this specification section.  Contractor shall cooperate with any follow 
up investigations conducted by Engineer of a reportable condition or other incident. 

J. Carabiners are prohibited from use as part of any lifting device. 

K. Drive thru or back-in parking shall be utilized by all vehicles on-Site.  When back-in or drive thru parking 
is not feasible, a spotter must be utilized for backing up of all vehicles. 

1.6 SUBMITTALS 

A. With Bid: Qualifications and experience of the assigned SSHO. 

B. Within 7 days of Notice to Proceed, Contractor shall submit a Site-specific Health and Safety Plan 
(HASP). 
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1. The HASP shall address all applicable requirements under OSHA 29 CFR 1910.120.  The plan 
shall be written to avoid misinterpretation, ambiguity, and mistakes that verbal orders cause. 

2. The HASP shall address all drilling, excavation, piping installation, backfilling, restoration, 
material handling, transportation, relevant general construction hazards, and other Work 
specific hazards, and shall include provisions for intended methods of sloping and shoring (if 
applicable), as required by OSHA 29 CFR 1926.650-652.  The Contractor’s HASP shall also 
address employee hazard control procedures for all contaminated soil handling and 
management.   

3. At a minimum the HASP shall include: 

a. Specific provisions for Stop Work authority consistent with this Section. 

b. Specific provisions for stopping Work and re-evaluating safety procedures and 
equipment in the event an unanticipated Work scope is required. 

c. Site description and hazard evaluation. 

d. Names of key personnel and alternate responsible for Site safety and health 
(responsibilities and chain of command). 

e. Safety and health hazard assessment and risk analysis for each Site task and operation, 
including physical, chemical and biological hazards. 

f. Requirements for training in accordance with applicable federal, State, and local 
regulations for each work task, and a record or schedule for training of Contractor's 
and subcontractors’ workers in the use of PPE. 

g. Work task-specific levels of protection and a description of health and safety 
equipment including protective clothing, respiratory equipment and monitoring 
instruments. 

h. Medical Surveillance in accordance with applicable federal, State, and local 
regulations. 

i. As part of the HASP, Contractor shall include a Site-specific Air Monitoring Plan.  No 
work shall be performed until Engineer has determined that the Air Monitoring Plan is 
acceptable. The plan shall include, but not be limited to, the following information: 

i. Contractor work area monitoring procedures, personnel, equipment, and 
documentation. 

ii. Corrective action trigger levels for Work Zone dust, respirable crystalline silica, 
VOCs, and odors (monitoring to be conducted by Contractor). 

iii. Corrective actions to be completed for on-Site dust, respirable crystalline 
silica, VOC, or odor action level exceedances (monitoring to be conducted by 
Contractor). 
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iv. Air Monitoring Response Plan that outlines corrective actions to be completed 
following dust, VOC, odor, action level exceedances detected by the Perimeter 
Air Monitoring program or through complaints from the public (perimeter 
monitoring to be completed by others). 

v. Equipment and materials to be used during corrective actions. 

j. Standard Operating Procedures for Engineering Controls for dust, odors, vapors, 
vibration and noise, and Work practices. 

k. Site Control Measures (Work Zones, Communications and Security) including a map 
indicating route to hospital for emergency medical care. 

l. Personnel Hygiene and Decontamination. 

m. Equipment Decontamination.   

n. Logs, Reports and Recordkeeping. 

o. Emergency Response Plan.   

p. Emergency procedures for occurrences such as personal injury, fire, spills, and 
exposure to toxic substances. 

q. Emergency contact information. 

r. Contingency Measures.  

s. Task-specific Job Safety Analysis (JSA) for each component of Work anticipated for the 
Project, including but not limited to: 

i. Mobilization Operations 

ii. Housekeeping 

iii. General Labor 

iv. Utility Clearance, Identification and Protection 

v. Unloading of Equipment and Materials 

vi. Hot Work 

vii. Cold/Hot Weather Work 

viii. Drilling 

ix. Trenching and Excavation.   

x. Heavy Equipment Operation 

xi. Ladders/Scaffolding 

xii. Manlift Operation 

xiii. Piping Installation 

xiv. Decontamination. 
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xv. Fencing and Barriers 

xvi. Loading of Site Materials for Off-Site Disposal/Recycling 

xvii. Demobilization Operations. 

t. In the event a change in Work scope occurs, that requires a new JSA be prepared, such 
Work shall not be performed until Contractor submits the JSA for review and comment 
by Engineer. 

u. The HASP shall include a respiratory protection plan to protect workers based on a 
review of the available analytical data. 

v. The HASP shall contain provisions for maintaining the health and safety of the public 
as it relates to the Work. 

w. HASP approvals by appropriate and qualified Contractor personnel for review and 
approval by Engineer. 

C. Within 7 days of Notice to Proceed, Contractor shall submit the following to Engineer: 

1. Documentation of medical monitoring for all on-Site workers anticipated to start the project, 
including but not limited to: 

a. Project Site Superintendent; 

b. Project SSHO; 

c. Project laborers and operators; and 

d. Subcontractors. 

2. Documentation of 40-hour Hazardous Waste Operations and Emergency Response 
(HAZWOPER) training and applicable 8-hour annual HAZWOPER refresher training and other 
applicable training (e.g., confined space entry). 

3. Documentation of personnel respirator qualification and fit testing. 

4. Documentation must be maintained on the Site at all times by Contractor. 

D. Contractor shall submit documentation requested in 1.6.C to Engineer for each proposed on-Site 
worker no less than seven (7) days prior to the worker’s mobilization to the Site. 

E. During Construction Activities: 

1. All required forms and OSHA records shall be maintained on the Site by Contractor as 
applicable. 

F. Work Zone and Work Zone Boundary Monitoring Results: 

1. Monitoring Results:  Work Zone and Work Zone Boundary monitoring results shall be 
continuously reviewed by Contractor.  Contractor shall notify Engineer immediately of 
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concentrations above established action levels.  Contractor must keep records of all 
monitoring results and will provide recorded data in their daily field reports.   

G. In the event of a safety incident, including injuries and “near-misses” and vehicle accidents occurring 
during the performance of the Work, the SSHO shall provide details of the incident to Contractor and 
Engineer as soon as possible and, at a minimum, verbally within 1 hour of the incident and shall follow 
up with a draft email summary or Incident Report within 4 hours, and a final written Incident Report 
within 24 hours.   

1.7 RESPONSIBILITIES OF CONTRACTOR AND ADDITIONAL SUB-CONTRACTORS 

A. Minimum precautions noted in this Section shall in no way relieve Contractor from the responsibility 
to implement stricter health and safety precautions as warranted by the Work. 

B. Ambient Air Monitoring (Work Area Monitoring) 

1. Contractor shall monitor air quality during all stages of the Work.  The information collected 
shall be provided to Engineer daily as part of their daily field report.  Independent monitoring 
by Engineer may be performed using equivalent instruments. 

2. Contractor shall monitor air quality in the "breathing zone" of Contractor employees for the 
constituents of concern (vapors, gases or particulates) during those activities where exposure 
to impacted soil and/or groundwater and respirable crystalline silica is possible, using 
instruments as described in Contractor's HASP.  Parameters to be monitored include, but are 
not limited to particulates, measured as PM10,  and total VOCs.  The instruments shall be used 
in accordance with the procedures outlined in Contractor's HASP for their employees and 
subcontractor's employees.   

3. Contractor will be required to comply with the action levels included in the air monitoring 
section of the HASP and take measures to prevent and control dust and VOCs. 

C. Perimeter Air Monitoring 

1. Perimeter air monitoring will be performed by Engineer.    

D. Health and Safety Oversight 

1. Overall responsibility for implementation of the HASP shall be the responsibility of the SSHO, 
who shall be assigned to the Site at all times during all stages of Site Work.  The SSHO shall 
maintain a continuous health and safety monitoring program throughout the performance of 
the Work.  Contractor's SSHO responsibilities shall include, but not be limited to: attendance 
and participation in all weekly construction meetings; administering and documenting daily 
tailgate meetings; overseeing Site health and safety; protection of public health and safety as 
it relates to the Work; air monitoring; personnel and equipment decontamination; control of 
safety equipment checkout; Site traffic control; and emergency response.  Other 
responsibilities shall include monitoring workers for weather-related exposures or stresses 
during their use of personal protective clothing and equipment (PPE). 

2. Prior to commencement of any Site activities, Contractor's SSHO shall review the HASP with, 
and provide appropriate training on required PPE use to, all on-Site employees who will be 
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working in or near impacted soil or groundwater.  New employees and visitors to the Site work 
areas shall be informed of the Site conditions and safety requirements by Contractor's SSHO.   

3. Contractor’s SSHO shall also be responsible for signing visitors onto the Site and providing 
them with information regarding the day’s activities and related safety issues.  Contractor shall 
maintain a daily visitor’s log, recording at a minimum the name and affiliation of each visitor 
and documentation of the safety orientation.  If visitors enter restricted (impacted) areas, the 
same PPE and training requirements being met by Contractor's personnel shall be required of 
the visitors.   

Contractor’s SSHO shall attend all weekly construction meetings and shall provide update on 
matters related to Site health and safety.  

4. Contractor shall also be responsible for implementation of the HASP by all other 
Subcontractors.   

E. It shall be Contractor's responsibility to notify Engineer verbally and in writing as quickly as possible 
should any unforeseen safety hazard or condition become evident during the performance of the 
Work.  In the interim, Contractor shall take prudent action to establish and maintain safe working 
conditions and to safeguard workers, on-Site personnel, trespassers, and the environment in 
accordance with the established emergency response procedures detailed in the Contractor's HASP.   

1.8 STOP WORK AUTHORITY 

A. Should any unforeseen safety-related factor, hazard, or condition which poses a potential threat of 
physical injury or harm to Site personnel or the environment become evident during the performance 
of the Work, all Site personnel shall have authority as granted by OSHA regulations to issue a Stop 
Work directive.  In addition, Engineer shall also have authority to issue a Stop Work directive upon 
observation of a safety-related factor, hazard, or condition of potential injury or harm to the 
environment. 

B. If a Stop Work directive is issued Contractor must immediately take prudent corrective action to secure 
the Work and provide safe conditions for Site personnel and the environment.  This corrective action 
shall be followed by an immediate written incident report to Engineer.  The incident report shall be 
provided as soon as possible but, at a minimum, by 10 a.m. the next day.  Contractor shall conduct an 
investigation and provide a written report incorporating results of the investigation if directed to do 
so by Engineer.  

C. Contractor shall not charge standby time during Stop Work directives initiated by Engineer, in response 
to Contractor’s near miss, unsafe action or reportable safety incident. 

D. Should Contractor refuse to obey a Stop Work directive, Contractor shall immediately be excused from 
the Site.  

1.9 EMPLOYEE TRAINING 

A. Prior to the initiation of the Work, Contractor and all Subcontractors shall certify that all personnel 
assigned to perform or supervise Work at the Site have received, and that new hires will receive, prior 
to being allowed on the Site, appropriate training in compliance with OSHA 29 CFR 1926.65/1910.120.  
The training for personnel who have the potential to encounter or are working in the vicinity of 
environmentally impacted Site material shall consist of a minimum of forty (40) hours of health and 
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safety training, twenty-four (24) hours of "on the job" training, and eight (8) hours of refresher training 
annually thereafter.  Training requirements for personnel or subcontractors not expected to encounter 
impacted materials shall be specifically described in the Site-specific HASP.  In addition, the designated 
supervisory personnel shall have a minimum of eight (8) hours additional specialized training for 
managing hazardous waste operations in compliance with OSHA 29 CFR 1926.65/1910/120e.   

B. Prior to the initiation of the Work, the Contractor and all subcontractors shall certify that all personnel 
assigned to perform or supervise work at the Site have received, and that new hires will receive, prior 
to being allowed on the Site, training on the hazards of respirable crystalline silica, as described in 29 
CFR 1926.1153. 

C. Annual medical monitoring in compliance with OSHA 29 CFR 1926.65(f)/1910.120(f), is also required 
for personnel working in the vicinity of environmentally impacted Site material.  Medical monitoring 
may be required in compliance with 29 CFR 1926.1153.  Contractor shall determine, within 30 days of 
beginning work involving silica on the Site, whether such medical surveillance is required, and if so, 
submit medical clearance letters for all affected contractor and subcontractor personnel at least 30 
days before beginning work involving silica. 

D. It will be Contractor’s responsibility to train its employees and to ensure that Contractor’s 
subcontractors are trained.  Contractor shall be responsible for ensuring that only personnel having 
successfully completed the required training are permitted to enter the Site.  Documentation of 
training for all Site employees shall be maintained on the Site by Contractor at all times. 

E. Contractor and any Subcontractors shall comply with the following additional requirements. Hazard 
Communication, Respiratory Protection, Emergency Response procedures, Site orientation, daily 
toolbox meetings, weekly safety meeting, and all other training as required by other applicable 
regulations within OSHA 29 CFR 1926 and 1910.   

1.10 HAZARD COMMUNICATION 

A. Contractor and each subcontractor must have a written Hazard Communication Program.  This 
Program must be available on the Site at all times for review by Engineer. 

B. Contractor shall ensure that Safety Data Sheets (SDSs) for chemicals brought onto the Site by 
Contractor and subcontractors shall be maintained within a current and comprehensive Chemical 
Inventory located at the Site and must be made available to Engineer upon request. 

1.11 SITE ACCESS AND CONTROLS  

A. The Contractor’s HASP shall include Site access provisions which effectively limit access to active Work 
areas to only those persons in full compliance with the requirements of OSHA 29 CFR 
1926.65/1910.120.  Additionally, access into each specific Work Zone shall be restricted to those 
employees assigned to complete the specified tasks.   

B. As appropriate, Contractor shall prepare Site control procedures to establish Work Zones, based on 
the proposed Work locations and the requirements specified in this Section.  The HASP shall include 
operational procedures in order to properly implement the Site access and control provisions of the 
plan. 

1. The Work Zones shall be defined as follows: 
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a. The Exclusion Zone shall include and encompass all areas designated for excavation, 
stockpiling, and soil handling.  The level of Personal Protective Equipment required in 
the Exclusion Zone shall be in accordance with Contractor’s approved HASP as 
determined by the SSHO. 

b. The Contamination Reduction Zone shall be located at the interface of the Exclusion 
and Support Zone.  The function of the Contamination Reduction Zone is to provide: 

i. An area to decontaminate personnel, equipment, and vehicles prior to 
entering the Support Zone from the Exclusion Zone. 

ii. A physical separation of the Support and Exclusion Zones. 

c. The Support Zone shall be clearly delineated and shall be secured against active or 
passive contamination from the Exclusion Zone.  The function of the Support Zone is 
to provide: 

i. An entry for personnel, materials, and equipment to the Exclusion Zone of Site 
operations. 

ii. An exit area for decontaminated personnel, materials and equipment from the 
Exclusion Zone of Site operations. 

iii. Location for support facilities. 

iv. A storage area for clean work equipment. 

C. Contractor shall change Work Zones as necessary to support the specific Work being performed.   

D. No eating or drinking will be allowed within Work Zones located in the vicinity of environmentally 
impacted Site materials.   

E. No smoking is allowed on-Site. 

F. Contractor shall be required to make provisions for pedestrian and other Site worker traffic control as 
necessary.  

G. Contractor shall provide and maintain clear access to all buildings on adjacent properties at all times.    

H. Contractor is responsible for securing the Site and individual Work areas at the end of each shift and 
ensuring that all Work areas are secured in such a way so as to prevent unauthorized or accidental 
access to Work areas or tampering with equipment or materials that may result in bodily injury or a 
release of hazardous materials.   

I. Contractor must limit the extent of open excavation areas within the work limits and must comply with 
520 CMR 14.00 (Massachusetts Department of Public Safety – Excavation and Trench Safety).  Access 
to unattended excavation or trenches shall be restricted with properly designed, installed, and 
maintained barricades or covers.     

1.12 AIR MONITORING - GENERAL REQUIREMENTS 
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A. Contractor shall be responsible for establishing an air monitoring program to monitor organic vapors, 
odors, respirable crystalline silica and dust levels within active Work Zones and Work Zone boundaries.    

B. The air monitoring program shall establish Work Zone and Work Zone boundary limits for organic 
vapors, odors, respirable crystalline silica, and dust designed to be protective of worker health and 
safety, compliant with the applicable federal, State, and local requirements.   

C. The air monitoring program shall include descriptions of organic vapor, odor, respirable crystalline 
silica, and dust suppression and control measures to be implemented if air monitoring results exceed 
the specified limits. 

D. Information gathered during the air monitoring program shall be used by Contractor to determine 
appropriate safety and personnel protective measures to be implemented during Work and the 
handling of waste and impacted materials, and to document on-Site employee exposures.  Contractor 
shall use this information to implement appropriate employee hazard control measures, contingency 
plans, or both.  

E. Action levels for the upgrading or downgrading of worker levels of protection shall be based upon 
information published by the American Conference of Governmental Industrial Hygienists (ACGIH), 
OSHA, and the United States Environmental Protection Agency (EPA).  Action levels shall be based upon 
established OSHA Permissible Exposure Limits (PELs), ACGIH Threshold Limit Values (TLVs) and ACGIH 
Short-Term Exposure Limits (STELs).  Action levels shall be established for each work activity and each 
contaminant present.  A table summarizing each activity, the contaminant(s) to be monitored, 
monitoring instruments, frequency and duration of monitoring, action levels, and required response 
action shall be included in the HASP.       

F. Air monitoring results shall be cataloged and maintained by the SSHO and shall be provided to Engineer 
as part of their daily field reports. 

G. All required Work Zone and Work Zone Boundary air monitoring equipment shall be provided by 
Contractor and shall be maintained and calibrated according to OSHA and National Institute for 
Occupational Safety and Health (NIOSH) analytical methods or the manufacturers' instructions, or 
both.  Calibration field checks using the appropriate reference standards shall be made on the Site at 
the minimum frequency of twice per shift (pre and post sampling).  A daily log of all instrument 
readings, as well as field reference checks and calibration information must be maintained in the 
Contractor's record documents. 

H. The SSHO shall be responsible for operating all air monitoring equipment.   

PART 2 PRODUCTS 

2.1 SECTION INCLUDES 

A. MATERIALS 

B. INSTRUMENTS 

2.2 MATERIALS 

A. Contractor and all subcontractors shall provide on-Site personnel, when required by the Contractor’s 
HASP, with the appropriate PPE and shall ensure that all PPE is kept clean and well maintained.      
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B. Minimum PPE to be worn in the Work area include hard hats, steel toed work boots, reflective safety 
vests, safety glasses, and standard work clothes. 

C. All health and safety materials and equipment shall conform, at a minimum, to OSHA, NIOSH and 
American National Standards Institute (ANSI), and American Society of Testing and Materials (ASTM) 
standards and requirements. 

D. Clothing and Equipment:  Generally, protective clothing is considered disposable, but respiratory 
equipment may be reusable.  Based on the limited subsurface work anticipated for the project, Level 
D Protection will be the minimum PPE required.  If action levels require upgrading PPE, additional levels 
of protection may apply as follows.  The items to be furnished by Contractor under different levels of 
protection for their own personnel and subcontractor's personnel may include, but are not limited to, 
the following: 

1. Level D Protection 

a. Coveralls (cotton) or work clothes. 

b. Safety boots/shoes. 

c. Safety glasses. 

d. Hard hat with optional face shield. 

e. Reflective Safety Vest. 

2. Level C Protection 

a. Tyvek coveralls - or poly-coated Tyvek coveralls - or chemical protective overalls and 
long-sleeved jacket (rain suit). 

b. Gloves, inner (disposable surgical type). 

c. Gloves, outer (Neoprene, Nitrile, Viton or Butyl). 

d. Boots, chemical protective, steel toe and shank (Neoprene or Nitrile) - or safety boots 
with chemical protective boot covers (e.g., disposable PVC). 

e. Full or half facepiece, air-purifying respirator (MSA Ultra-twin or equal). 

f. Hard hat. 

g. Face shield (optional). 

3. Contractor shall notify Engineer in advance of deploying Level C PPE on the Site, as public and 
or regulatory notifications of upgrades will be necessary. 

4. Levels B and A, as described in the Reference Standards, represent increased levels of 
protection that are not anticipated to be necessary for the Work on this project.   

E. Contractor shall supply eyewash stations, first aid supplies and fire extinguishers at each Work area for 
the period of the Work. 

F. Contractor shall supply any additional PPE or safety equipment for the period of construction as 
required by the Contractor’s HASP or OSHA. 
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2.3 INSTRUMENTS 

A. Dust Meter 

1. Contractor shall provide dust monitoring equipment.  Dust meter shall consist of a real time 
aerosol monitor with data logging capabilities and a range of 0.001 to 400 mg/m3. 

2. Dust meter shall be a Model pDR-1000AN personal DataRam manufactured by Thermo 
Scientific or Engineer-approved equivalent. 

B. Organic Vapor Meter 

1. Contractor shall provide organic vapor monitoring equipment.  Organic Vapor Meter shall 
consist of a hand held photoionization detector (PID) equipped with a 10.6 eV lamp and a range 
of 0 to 15,000 parts per million.  

2. Organic Vapor Meter shall be a MiniRae 3000 PID manufactured by RAE Systems or Engineer-
approved equivalent. 

PART 3 EXECUTION 

3.1 SECTION INCLUDES 

A. IMPLEMENTATION AND GENERAL REQUIREMENTS 

B. EMERGENCY/CONTINGENCY PLANNING 

C. LOGS, REPORTS, AND RECORD KEEPING  

D. DECONTAMINATION 

E. INCIDENT REPORTING PROCEDURES 

3.2 IMPLEMENTATION AND GENERAL REQUIREMENTS  

A. It is Contractor's responsibility to ensure compliance with the HASP by all on-Site personnel.  
Modifications to the Contractor's HASP shall be made after consultation with Engineer. 

B. Engineer may conduct quality assurance inspections and will have access to all of Contractor’s project-
specific health and safety records.   

C. The levels of protection are established in the referenced standards.  It is anticipated that the majority 
of the Work will require personal protection provided by Level D.  Upgrading the level of the protection 
shall be the sole responsibility of Contractor.  The Contractor shall notify Engineer immediately of the 
need to upgrade levels of protection. 

3.3 EMERGENCY/CONTINGENCY PLANNING 

A. At a minimum, the Contractor’s HASP shall include emergency procedures for occurrences such as 
personal injury, fire, and exposure to hazardous substances.  The SSHO shall instruct all personnel, 
including Subcontractor personnel, on the Site during the daily safety briefings concerning these safety 
procedures. 
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B. Emergency response procedures shall include employee training, alarm systems, escape routes, 
muster points, and procedures, critical operations or equipment, rescue and medical duty 
assignments, designation of responsible parties, emergency reporting procedures and methods to 
account for all employees after evacuation. 

C. Emergency contact information shall be included in the Contractor’s HASP and shall be posted by 
Contractor in accessible areas near the Work.   

D. If Work results in the accidental spill or release of oil or hazardous materials, containment to the extent 
possible by on-Site personnel (in proper PPE as designated by the SSHO) shall be required of 
Contractor. Containment shall include the use of absorbent pads or materials, diking with soils, 
covering and/or diverting spills from sewers, drains, surface water bodies, etc.  For any spill, the SSHO 
or designee shall secure the area and initially notify the Engineer. Following that, Contractor shall 
notify the necessary personnel including, but not limited to Engineer, State environmental personnel, 
the City of Haverhill, the MassDEP and a designated hazardous materials cleanup sub-contractor 
trained in compliance with the emergency response training requirements of 1926.65 and 1910.120.  
All Contractor personnel who perform activities involving a response to a release of hazardous 
substances shall be trained in compliance with the emergency response training requirements of 
1926.65 and 1910.120.    

E. Should any unforeseen hazardous condition that may affect the completion of this Work become 
evident, it shall be the Contractor’s responsibility to bring such to the attention of Engineer 
immediately both verbally and in writing.  Resolution of the matter shall come through Engineer.  In 
the interim, the Contractor shall take prudent action to establish and maintain safe working conditions 
and to safeguard all Site personnel, the public, and the environment.   

3.4 LOGS, REPORTS AND RECORD KEEPING 

A. The SSHO shall maintain daily logs and reports covering the implementation of the HASP including the 
Air Monitoring Program and daily safety meetings and shall provide Engineer with copies of all logs 
and reports as requested. 

B. The SSHO shall provide Engineer with minutes of safety meetings, including topics discussed and 
attendance sheets, daily.  Contractor shall document the performance of the safety meeting and safety 
topic discussed in the Daily Field Reports.  

C. Contractor shall be solely responsible for compliance with all federal laws (such as OSHA 29 CFR 
1926.33/1910.1020) which require that chemical exposure records and medical records be maintained 
by the employer for a specified length of time after the termination of the job. 

3.5 DECONTAMINATION 

A. The Contractor’s HASP shall specify equipment and vehicle decontamination procedures to minimize 
the tracking of contaminants from the Site.  

B. Contractor’s HASP shall specify personnel decontamination procedures prior to leaving Exclusion 
Zones. 

C. Contractor shall be responsible for the collection and storage of all used PPE in labeled, secured drums 
for future disposal by Others. 
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3.6 INCIDENT REPORTING PROCEDURES 

A. Incident Response Steps.  In the event of a safety incident, including injuries and “near-misses” and 
vehicle accidents occurring during the performance of the Work, the SSHO shall provide details of the 
incident to Contractor and Engineer as soon as possible and, at a minimum, verbally within 1 hour of 
the incident and shall follow up with a draft email summary or Incident Report within 4 hours, and a 
final written incident report within 24 hours.  

B. The report shall include a root-cause analysis, i.e., identification of contributing factors relating to the 
incident, and describe the corrective actions that will be taken to prevent recurrence.  The report shall 
provide details regarding the following: 

1. What happened? 

2. Who and how many people were injured? 

3. What treatment was administered? 

4. What was the nature and seriousness of the injury? 

5. Where did the incident occur? 

6. When did the incident occur (date, time of day)? 

7. Were there any witnesses? 

C. All injuries, accidents and illnesses occurring as a result of or during on-Site work must be recorded on 
the Contractor’s or affected Subcontractor’s OSHA 300 and 301 or equivalent forms.  These forms shall 
be forwarded to Engineer.  Contractor shall report all injuries to the appropriate authorities, including 
OSHA if necessary, and to Engineer immediately.  

D. Contractor shall make arrangements with an ambulance service, medical professionals, and hospitals 
for the emergency treatment of its employees prior to commencing work on the Site.  Engineer will 
not furnish any emergency medical treatment. 

END OF SECTION 
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WELL CONSTRUCTION SPECIFICATION 
SOIL VAPOR EXTRACTION/AIR SPARGE SYSTEM INSTALLATION 

284 WINTER STREET, HAVERHILL, MASSACHUSETTS 

PART 1 GENERAL 

1.1 SECTION INCLUDES  

A. Related Sections 

B. Description 

C. References And Standards 

D. Submittals 

1.2 RELATED SECTIONS 

A. Health and Safety Specification 

B. Summary of Work Specification 

C. Piping Specification 

D. Trenching and Backfilling Specification 

1.3 DESCRIPTION 

A. This Section includes furnishing all materials, labor, equipment, and incidentals necessary to install Air 
Sparge (AS) and Soil Vapor Extraction (SVE) wells as described in these Specifications and as shown on 
the Drawings in accordance with all applicable local, state, and federal laws and regulations.  

B. Contractor shall locate the horizontal location and the vertical elevation of the top of casing and the 
adjacent ground surface of each well.  

C. Contractor shall examine all Drawings and all other Sections of the Specifications for requirements 
therein affecting the Work of this Section including, but not limited to, information related to 
subsurface conditions provided in the Attachments to the Specifications.     

1.4 REFERENCES 

A. WSC-310-91 Standard References for Monitoring Wells – Massachusetts Department of Environmental 
Resources, Bureau of Waste Site Cleanup.   

B. Standard Practices for Design and Installation of Groundwater Monitoring Wells in Aquifers, ASTM 
D5092-02. 

1.5 SUBMITTALS 

A. Informational Submittals: 

1. With Bid: 
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a. Name and license number of the Massachusetts Registered Well Driller who will 
perform the Work described in this Section. 

B. Action Submittals: 

1. Within 21 days of the Notice to Proceed, Contractor shall prepare and submit a Well 
Installation Plan to Engineer for review.  The Well Installation Plan shall describe the 
materials, equipment, and procedures to be used and, at a minimum, include the following:  

a. Drilling equipment to be used, including rig and casing sizes.  

b. A written description of proposed well installation procedures and how the work will 
be sequenced with trenching, piping, and backfilling operations at the Site. 

c. A complete list of all materials to be used to construct the wells, including the name 
of the manufacturer and the model number of each component.    

d. Well completion procedures. 

e. Drill cuttings and liquid management procedures. 

C. Closeout Submittals: 

1. Within 7 days of receiving request from Owner to submit closeout submittals, unless 
otherwise agreed to by Owner, submit the following: 

a. Provide Record Drawings of the installed wells. 

b. Provide well installation logs in accordance with this Section.   

PART 2 PRODUCTS  

2.1 SECTION INCLUDES 

A. Materials  

2.2 MATERIALS  

A. Air Sparge Wells 

1. AS Wells shall consist of various lengths of Well Riser Pipe as shown on the Drawings, 
various lengths of Well Screen as shown on Drawings; a Sump with bottom cap, and 
Polypropylene quick-disconnect locking cap. 

a. Well Riser Pipe shall consist of 1-inch-diameter, Schedule 40 PVC casing as 
manufactured by Johnson Screens®, or Engineer-approved equivalent. 

b. Well Screen shall consist of 1-inch-diameter, 0.01-inch, Schedule 40 PVC screen as 
manufactured by Johnson Screens®, or Engineer-approved equivalent. 

c. Sump section shall consist of 2-foot-long, 1-inch-diameter, solid Schedule 40 PVC 
installed at the bottom of the well with a threaded end cap.   
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d. Polypropylene quick-disconnect locking cap or Engineer-approved equivalent.  

B. Soil Vapor Extraction Wells 

1. SVE Wells shall consist of various lengths of Well Riser Pipe as shown on the Drawings; 
various lengths of Well Screen as shown on the Drawings; and an Expandable Plug. 

a. Well Riser Pipe shall consist of 4-inch-diameter, Schedule 40 PVC casing as 
manufactured by Johnson Screens® or Engineer-approved equivalent. 

b. Well Screen shall consist of 4-inch-diameter, 0.02-inch, Schedule 40 PVC screen as 
manufactured by Johnson Screens® or Engineer-approved equivalent. 

c. Expandable Plug manufactured by Johnsons Screens® or Engineer-approved 
equivalent.  

C. Filter Sand 

1. Filter Sand shall be a clean, chemically inert, well rounded and well sorted silica-based sand 
of uniform grain size.    

2. Filter Sand for AS wells shall be #00 Sand or Engineer-approved equivalent. 

3. Filter Sand for SVE wells shall be #2 Sand or Engineer-approved equivalent. 

D. Bentonite – SVE Wells 

1. Bentonite Chips shall consist of medium (i.e., ¼-inch to 3/8-inch) chemically unaltered 
natural sodium bentonite or Engineer-approved equivalent. 

E. Cement-bentonite grout – AS Wells 

1. Cement-bentonite grout shall consist of 30 gallons of water per 94 lbs of cement plus up to 
25 lbs of bentonite.  

2. Mix the water and cement in a high shear mixer and then add the bentonite to the mix.   

3. Adjust the amount of bentonite to produce a grout with the consistency of heavy cream. 

F. Sand Fill – SVE Wells 

1.  Sand Fill shall conform to Massachusetts Highway Department Specification for “Sand Borrow” 
(M1.04.0 Type a) and shall consist of clean inert, hard, durable grains of quartz or other durable 
rock, free from loam, clay, ice, snow, roots, sod, rubbish, surface coatings, or other deleterious 
materials.  The allowable amount passing the No. 200 sieve as determined by ASTM D422 shall 
not exceed 10% by weight, and the maximum particle size shall be ¼-inch.  

PART 3 - EXECUTION 

3.1 SECTION INCLUDES 

A. General 
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B. Pre-Clearing 

C. Drilling 

D. AS Well Installations 

E. SVE Well Installations 

F. Materials Management 

G. Well Installation Logs  

3.2 GENERAL 

A. Work will encounter subsurface contamination, including residual coal tar and coal-tar related 
compounds as described in the Summary of Work Specification Section.  Work shall be performed in 
accordance with the Health and Safety requirements and environmental procedures in these Drawings 
and Specifications.   

B. Obstructions are anticipated below ground surface within the Limits of Work.  Contractor is responsible 
for removal of, or to otherwise penetrate, all obstructions encountered as necessary to complete the 
Work.  

C. Contractor shall be responsible for performing all appropriate subsurface utilities mark outs prior to 
performing any intrusive Work and shall provide sufficient notification to DigSafe as required by the 
Commonwealth of Massachusetts.  Contractor shall provide DigSafe notification number to Engineer 
along with documentation of clearance at least 5 days prior to the performance of intrusive activities. 

D. Work shall be carried out in such manner as to prevent undermining or disturbing any existing utilities, 
catch basins, culverts, buildings, fences, or other structures at or adjacent to the Site (unless otherwise 
scheduled to be removed, capped, altered, and/or replaced as part of the Work).  Contractor shall be 
responsible for the repair of any damage to existing utilities or other features as a result of his/her 
operations at no additional cost to Owner.  

E. Inspect all drilling equipment at the start of each day for evidence of damaged or inoperable 
components.  Repair or replace any identified damaged or inoperable components prior to the start 
of the Work.  

F. Work cooperatively with Engineer while drilling the borehole and installing and developing the wells. 

G. Install AS and SVE Wells within 1 foot of the locations depicted on the Drawings unless there are utility 
interferences.  If utility interferences are present, move well location a sufficient distance to avoid 
utility, as approved by Engineer. 

H. Sequence the Work so that the well locations are accessible by the drilling equipment.  

I. Decontaminate well drilling and sampling equipment between locations if directed to do so by the 
Engineer in accordance with these Specifications. 
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3.3 PRE-CLEARING 

A. Prior to initiation of Work at the Site, Contractor shall contact Dig Safe® and the appropriate municipal 
agencies to identify underground utilities at the Site.   

B. Contractor shall pre-cut existing asphalt surfaces at each AS and SVE Well location.   

1. Each opening shall be a two-foot square area unless otherwise specified by Engineer.   

2. The Contractor shall stockpile excess asphalt in a pre-approved area for off-Site disposal. 

C. Each SVE and AS Well location shall be pre-cleared for the presence of utilities to a minimum depth of 
5 feet below ground surface (bgs) utilizing an air knife and vacuum excavation methods.   

1. Engineer may require Contractor to collect soil samples from the vacuum holes for 
screening and/or classification purposes.  Contractor shall provide a hand auger and 
appropriate extensions for sampling the vacuum holes between 0 and 8 feet bgs.   

2. If obstructions are encountered within the top 8 feet of ground surface that impede 
advancement of the soil boring using vacuum methods, Engineer will evaluate if re-location 
of the exploration is required or if other clearance techniques will be employed.   

3. This Work may also require Contractor to employ hand or mechanical obstruction removal 
methods to clear larger rocks, metal, or other large materials from the borehole.   

D. Contractor may propose an alternate method for advancing holes for the initial 5 feet bgs that 
does not involve vacuum excavation for approval by Engineer.  Contractor shall be responsible 
for the repair of any damage to existing utilities or other features caused by the drilling 
operation. 

3.4 DRILLING 

A. Boreholes for AS well installation shall be drilled using drive and wash casing, or sonic drilling 
techniques or Engineer-approved equivalent.  SVE boreholes shall be advanced using hollow stem 
auger, drive and wash casing or sonic techniques or Engineer-approved equivalent. Direct push drilling 
will not be allowed. 

B. Borehole diameter for the AS Wells shall be a minimum of 4 inches. 

C. Borehole diameter for the SVE Wells shall be a minimum of 6 inches. 

3.5 AS WELL INSTALLATIONS 

A. Boreholes shall be advanced via drilling to the depths indicated on the Drawings and Table 1 in this 
Specification Section.  Actual depths may be adjusted as directed by Engineer based on field conditions 
encountered. 

B. At each AS Well location, a solid Schedule 40 PVC sump section shall be installed at the bottom of the 
well with a threaded end cap, such that bottom of the sump is installed at the base of the borehole. 
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C. The sump section shall be threaded to a slotted Schedule 40 PVC well screen per the Drawings and 
Specifications.  Centralizers shall be used above and below the well screen section to center the well 
screen within the four-inch borehole.   

D. A solid Schedule 40 PVC riser pipe shall be threaded to the well screen. 

E. A minimum two-foot-thick hydrated bentonite seal shall be placed at the bottom of the borehole, and 
Filter Sand shall be installed above the seal via tremie pipe methods.   Filter Sand shall extend a 
minimum of 1 foot above the top of the Well Screen.  

F. A minimum two-foot-thick hydrated bentonite seal shall be placed above the filter sand and the 
remainder of the boring shall be tremie-grouted with a cement-bentonite grout to the depth shown 
on the Drawings.  The cement-bentonite grout shall be installed to a depth of 4 feet below grade to 
accommodate later trenching and piping connections. 

G. A running record of volumes of Filter Sand and Bentonite Chips added per foot of borehole shall be 
maintained for each well installation. 

H. The surface of the Filter Sand and the Bentonite Chips shall be routinely tamped with a weight or rod 
during installation to monitor depth and eliminate bridging in borehole.  

I. A polypropylene quick-disconnect locking cap or Engineer-approved equivalent shall be installed, and 
the well shall be protected pending connection to the remediation system.   

3.6 SVE WELL INSTALLATIONS 

A. Boreholes shall be advanced via drilling to the depths indicated on the Drawings and Specifications.  
Actual depths may be adjusted as directed by Engineer based on field conditions encountered. 

B. At each SVE Well location, slotted Schedule 40 PVC well screen shall be installed per these Drawings 
and Specifications.   

C. A solid Schedule 40 PVC riser pipe shall be threaded to the well screen. 

D. Filter Sand shall be installed via tremie pipe methods.   Filter Sand shall extend a minimum of 1 foot 
above the top of the Well Screen.  

E. A minimum two-foot-thick hydrated bentonite seal shall be placed above the filter sand and the 
remainder of the boring shall be backfilled with Sand Fill or Filter Sand to the depth shown on the 
Drawings.  

F. A running record of volumes of Filter Sand and Bentonite Chips added per foot of borehole shall be 
maintained for each well installation. 

G. The surface of the Filter Sand and the Bentonite Chips shall be routinely tamped with a weight or rod 
during installation to monitor depth and eliminate bridging in borehole.  

H. An Expandable Plug manufactured by Johnsons Screens® or Engineer-approved equivalent shall be 
installed, and the well shall be protected pending connection to the remediation system.   
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3.7 MATERIALS MANAGEMENT 

A. All excess solids from the well installations shall be classified as Impacted Soils and consolidated with 
Impacted Soils generated in other portions of the Site.  Contractor shall be responsible for the 
management, handling, transportation, and off-Site disposal of Impacted Soils in accordance with 
these Specifications.   

B. Well drilling fluids and liquids from well development shall be containerized within 55-gallon, steel, 
open-top drums or temporary holding tanks.  Contractor shall be responsible for the management, 
handling, transportation, and off-Site disposal of these liquids in accordance with these Specifications.    

C. No materials (liquids or solids) from the borehole shall come into contact with the ground surface.    

3.8 WELL INSTALLATION LOGS 

A. Contractor shall prepare and provide a well installation log for each well.  At a minimum, each log shall 
include the name of the driller, equipment used, description of the types of materials encountered, 
total depth of the borehole, well installation details including depth of screen, thickness of Filter Sand, 
and thickness of Bentonite layer, and details of the surface completion. 

Table 1 – AS/SVE Well Construction  

Well ID Total depth 
(feet bgs) 

Sump?  
Y/N 

Screened interval 
(feet bgs) 

AS-2 37 Y 30-35 

AS-3 37 Y 30-35 

AS-4 37 Y 30-35 

AS-5 32 Y 25-30 

SVE-2 through SVE-9 15’ No 5-15 

 

END OF SECTION 
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PIPING SPECIFICATION 
SOIL VAPOR EXTRACTION/AIR SPARGE SYSTEM INSTALLATION 

284 WINTER STREET, HAVERHILL, MASSACHUSETTS 

PART 1 GENERAL 

1.1 SECTION INCLUDES  

A. Related Sections 

B. Definitions and Acronyms 

C. Description 

D. Quality Assurance 

E. Submittals 

F. References and Standards 

1.2 RELATED SECTIONS 

A. Health and Safety Specification 

B. Summary of Work Specification 

C. Well Construction Specification 

D. Trenching and Backfilling Specification 

1.3 DEFINITIONS AND ACRONYMS:  

A. SVE – Soil Vapor Extraction 

B. AS – Air Sparge 

1.4 DESCRIPTION 

A. This section includes specifications of piping and instrumentation to be installed.   

B. Each SVE and AS Well shall be piped to a manifold within the treatment system enclosure as shown on 
the Drawings, and the manifolds shall be connected to the applicable blower/compressor.   Contractor 
shall furnish all labor, materials, and equipment to install piping between the wells and the manifold 
within the treatment system enclosure as shown on the Drawings. 

1. All piping shall be installed and supported such that it is sloped back toward the SVE & AS 
Wells. 

2. Piping shall be installed below-ground as shown on the Drawings and in accordance with the 
Trenching and Backfilling Specification. 
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C. Contractor shall perform pipe integrity testing for all pipes, fittings, valves, etc. installed during the 
Work. 

D. Contractor shall furnish and install nameplates, valve tags, valve charts, and pipe markers on all 
piping, valves, and equipment installed during the Work. 

1.5 QUALITY ASSURANCE 

A. Contractor shall inspect all materials prior to installation.  Any materials that are defective, 
deteriorated, damaged or inconsistent with these Specifications or Drawings shall be replaced by 
Contractor at no additional cost to Engineer or National Grid. 

B. Engineer will perform certain testing and inspections in the field to check compliance of the Work and 
materials with the Specifications.  In the event these tests or inspections indicate non-compliance, 
Contractor shall be responsible for correcting, repairing, or replacing the deficiency at no additional 
cost to Engineer or National Grid. 

C. Neither the presence of Engineer, nor any observations and testing performed by Engineer, nor failure 
to give notice shall excuse Contractor from defects discovered in Contractor’s work.   

1.6 SUBMITTALS 

A. Product Data: Provide manufacturer product data (e.g., cut sheets, product data sheet, technical data 
sheet, order sheets, packing slips, etc.) submittals describing all materials specified in Part 2 of this 
Section to Engineer at least 10 days prior to performing that phase of the Work.  Identify applicable 
products, models, size, options, and other data to communicate the product.  As necessary supplement 
manufacturers' standard product data to provide information specific to this project. 

B. Product Data: For each instrument indicated, provide product data, product certificates as applicable, 
spare parts information, calibration requirements, and operation and maintenance data. 

C. Drawings:  Provide as-built record drawings of all installed piping. 

D. Product Data:  For piping, valve, and instrument identification for the AS and SVE system.  Provide 
product data on each type of identification material and include a listing of all pipes, valves, and 
instruments to be labeled.  Identify the color, letter type and size, and frequency of labels. 

E. Test Reports:  Provide written results of pipe integrity testing of the SVE and AS pipelines.  The reports 
shall document the pipelines tested, date and time tested, duration of test, and beginning and ending 
pressures or vacuums. 

1.7 REFERENCES AND STANDARDS 

A. The International Building Code with Massachusetts State Building Code amendments, 780 CMR, latest 
edition. 

B. Code of the City of Haverhill, Chapter 120 (Building Construction). 

C. Occupational Safety and Health Administration (OSHA) Regulation 29 CFR Part 1926 - Occupational 
Safety and Health. 
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D. Massachusetts Department of Labor and Industries, Division of Industrial Safety “Rules and Regulations 
for the Prevention of Accidents in Construction Operations” (Chapter 454 CMR 10.00 et. seq.) 

E. NSF International/American National Standards Institute 14: Plastics Piping System Components and 
Related Materials. 

F. Canadian Standards Association (CSA) B137 Rigid Polyvinylchloride (PVC) Pipe and Fittings for Pressure 
Applications. 

G. Latest version of the American Society for Testing and Materials (ASTM) standards: 

1. ASTM D1784 – Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds and 
Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds 

2. ASTM D1785 – Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 
80, and 120 

3. ASTM D2466 - Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, 
Schedule 40 

4. ASTM D2672 – Standard Specification for Joints for IPS PVC Pipe Using Solvent Cement 

5. ASTM D2665 - Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Drain, Waste, and 
Vent Pipe and Fittings 

6. ASTM D2564 - Standard Specification for Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic 
Piping Systems 

7. ASTM D2855 - Standard Practice for the Two-Step (Primer and Solvent Cement) Method of 
Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and Piping 
Components with Tapered Sockets. 

8. ASTM D3965 - Standard Classification System and Basis for Specifications for Rigid 
Acrylonitrile-Butadiene-Styrene (ABS) Materials for Pipe and Fittings 

PART 2 MATERIALS 

2.1 SECTION INCLUDES 

A. PVC Piping and Fittings – SVE System 

B. ABS Piping and Fittings – AS System 

C. Identification for Pipes, Valves, Instruments, and Equipment 

2.2 PVC PIPING AND FITTINGS – SOIL VAPOR EXTRACTION SYSTEM  

A. Piping and fittings for the SVE system shall be rigid 2-inch, 3-inch, 4-inch, and/or 6-inch interior 
diameter, Schedule 40 PVC as shown on the Drawings.    

B. PVC pipe and fittings shall be constructed of rigid polyvinyl chloride compound, Type I Grade I, with a 
Cell Classification of 12454 as defined in ASTM D1784. 
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C. PVC Schedule 40 pipe and fittings shall be manufactured in strict accordance to the requirements of 
ASTM D1785 for physical dimensions and tolerances.  PVC Schedule 40 pipe sizes 1-1/2” through 24” 
diameters shall also meet the requirements of ASTM D2665 Standard Specification for PVC plastic 
drain, waste and vent (DWV) pipe and shall be dual marked as such.  Each production run of pipe 
manufactured in compliance to the standard, shall also meet or exceed the test requirements for 
materials, workmanship, burst pressure, flattening, and extrusion quality defined in ASTM D1785 and 
ASTM D2665 as applicable. All belled-end pipes shall have tapered sockets to create an interference-
type fit, which meet or exceed the dimensional requirements and the minimum socket length for 
pressure-type sockets as defined in ASTM D2672. All PVC Schedule 40 pipe must also meet the 
requirements of NSF Standard 14 and CSA Standard B137.3 rigid PVC pipe for pressure applications 
and shall bear the mark of these Listing agencies. 

D. PVC primer and glue shall be professional grade products compatible with the pipe and fittings and 
ASTM D2564.  The primer shall be industrial grade designed to remove dirt, grease, grim, as well as 
soften the pipe surface to allow a fast, secure solvent weld.  The glue shall be industrial grade and shall 
be designed to remove dirt, grease, grim, as well as soften the pipe surface to allow a fast, secure 
solvent weld.        

2.3 ABS PIPING AND FITTINGS – AIR SPARGE SYSTEM 

A. Sub-grade piping and fittings for the AS system shall be rigid 1-inch, 2-inch, or 3-inch interior diameter, 
Schedule 40 PVC as shown on the Drawings.    

B. Above-ground piping and fittings for the AS system shall be rigid, 1-inch, 2-inch, or 3-inch diameter 
Duraplus Acrylonitrile Butadiene Styrene (ABS) pipe manufactured by IPEX USA.   The pipe shall be 
Class D (180 psi at 73°F) or higher. 

1. ABS pipe and fittings shall be manufactured from a copolymeric material conforming to a 
43232 cell classification in accordance with ASTM D3965 

2. Fittings shall be of the socket type, Class E (230 PSI at 73°F), designed for solvent welding as 
manufactured by IPEX.  Fittings shall be designed and manufactured so that they withstand 
the continuous pressures applicable to the maximum pressure of the pipe. 

3. All joints shall be made with Gray Duraplus ABS solvent cement and industrial MEK cleaner as 
manufactured by IPEX.  The solvent cement shall be designed to withstand continuous applied 
pressures up to 230 psi at 73°F. 

4. To ensure the full integrity of the completed system, all components shall be manufactured by 
IPEX. 

C. Contractor’s base bid shall include costs for all piping sizes, lengths, and required fittings per these 
Specifications and Drawings.   

1. However, Contractor may provide an alternate bid with the use of alternate materials for the 
AS piping.   

2. Any such alternate bid shall include all piping, coupling, fittings, etc. necessary to connect to 
1-inch Schedule 40 PVC AS Wells.  The bid shall provide sufficient information for Engineer to 
evaluate the material’s ability to withstand pressure during AS system operation, and shall 
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describe the methods for pipe installation and joining.  Alternate bids shall also include 
Contractor’s experience with the material being proposed.  

2.4 IDENTIFICATION FOR PIPES, VALVES, INSTRUMENTS, AND EQUIPMENT 

A. Acceptable manufactures include Seton, Brady Corporation, and other as approved by Engineer. 

B. Identification for Valves, Instruments, and Equipment Provided by Contractor:  

1. Nameplates shall be 3” x 5” long, engraved plastic nameplates, 1/16” thick with a black 
background with white engraved letters similar to Seton Style JS0120.  Nameplate shall have 
holes and/or pressure sensitive taped backing. 

2. Nameplate shall contain the unit or equipment designation (valve ID, instrument name, etc.) 
and area or system served. 

C. Identification for Piping Provided by Contractor: 

1. Underground pipe markers: Install utility warning tape for all underground piping per the 
Trenching and Backfilling specification. 

PART 3  EXECUTION 

3.1 SECTION INCLUDES 

A. General 

B. Pipe Inspection 

C. Below-Ground Pipe Installation 

D. Above-Ground Pipe Installation  

E. Pipe Integrity Testing  

F. Identification For Pipes, Valves, Instruments, And Equipment 

3.2 GENERAL 

A. This section provides minimum requirements for pipe installation and testing.   

B. All materials and/or equipment shall be installed per manufacturer's recommendations and 
instructions. 

C. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. 
Indicated locations and arrangements were used to size pipe and calculate friction loss, blower sizing, 
and other design considerations. Install piping as indicated on the Drawings unless deviations to layout 
are approved by Engineer. 

D. Install piping such that any equipment connected to piping may be removed by disconnecting two (2) 
flanges or unions and removing only one or two pipe sections. All equipment shall have bolted or 
screwed flanges or unions at pipe connections. 
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E. Provide proper access to materials and equipment that require inspection, repair, service, or 
maintenance. 

F. Install piping to permit valve servicing. 

G. Install piping at indicated slopes. 

H. Install piping free of sags and bends. 

I. Clean piping (interior and exterior) of all cutting and trimming shavings, and other debris to ensure a 
clean finished piping system. 

J. Cap and plug all openings in pipes during construction with suitable metal plugs or cap to keep out dirt 
and rubbish until equipment is connected. 

K. Do not place plastic piping systems alongside steam or other high temperature pipelines or other high 
temperature objects. 

L. Do not use unglued slip-fit fittings, because the pressure may cause the fittings to loosen. 

M. Install piping without 90-degree elbows.  For example, use two 45-degree elbows or four 22.5-degree 
elbows to make a 90-degree turn. 

3.3 PIPE INSPECTION 

A. Contractor is responsible for inspection of all pipe and fittings for defects prior to installation. Defective 
material shall not be utilized. 

B. Contractor shall remove any section(s) of pipe placed, which are found to be out of alignment, 
defective, or damaged, and replace with no additional cost to Engineer or National Grid. 

C. Pipe is to remain uncovered until inspected by Engineer. 

3.4 BELOW-GROUND PIPING INSTALLATION  

A. Lay pipes on uniform grades unless noted otherwise by Engineer. 

B. Lay gravity flow pipe upgrade beginning at the lowest grade point. 

C. Prevent pipe bedding and groundwater, surface water, backfill, or other debris from entering piping.  
Cap or temporarily cover open pipe ends and fittings during installation within trenches. 

D. Install piping in suitable conditions.  Pipe shall not be installed when trench conditions are unsuitable 
(i.e. water present in trench). 

E. Use only approved cutting machine or cutting tool as recommended by the pipe manufacturer. 

F. Install piping so that pipe deflection from line and grade shall not exceed deflection as allowed by the 
manufacturer and per the Drawings.   

G. Join pipe in accordance with manufacturer’s recommendation and ASTM standards and consistent 
with the specifications for above-ground pipe installation (see below).  
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H. Joined pipe shall be placed directly on the bedding as shown on the Drawings.  Provide proper 
equipment and facilities per manufacturer’s recommendations for lifting and lowering pipe sections 
into trench.  Pipe shall not be dumped, pushed, dropped, or rolled into the trench. 

3.5 ABOVE-GROUND PIPE INSTALLATION  

A. Install piping so that pipe deflection from line and grade shall not exceed deflection as allowed by the 
manufacturer and per the Drawings.   

B. Use only approved cutting machine or cutting tool as recommended by the pipe manufacturer. 

C. Join pipe in accordance with manufacturer’s recommendation and ASTM standards.   

D. PVC Piping (SVE) 

1. PVC joints shall be solvent cemented after cleaning with a PVC primer.  PVC cement and primer 
shall be appropriate for the pipe and weather conditions. 

2. All SVE piping shall be installed so that any condensate/water in the pipes returns to the SVE 
Wells.   

a. In no case shall SVE piping have traps or bends that would allow water to accumulate 
and block air flow, nor shall it slope down from the well stick-up to the control header 
manifold. 

E. ABS Piping (AS) 

1. ABS piping and fittings shall be solvent cemented after cleaning the joining surfaces with the 
cleaner specified by the manufacturer. 

2. Contractor shall not use solvent cement to join the Duraplus ABS to PVC.  Where necessary, 
this transition shall be made through the use of flanges or threaded couplings, or as shown on 
the Drawings. 

3. AS piping shall be installed level, or sloped toward the AS Wells.   

F. Contractor shall provide adequate support and bracing on all above-ground piping to prevent bending, 
movement and/or low spots in the piping that can accumulate water and thereby restrict air flow. 

1. At a minimum, one pipe support/hanger shall be installed for every 7 linear feet of piping.   

2. Pipe shall also be supported at all branch ends and at all changes of direction. 

3. Concentrated loads (i.e., valves and other appurtenances) shall be supported directly so as to 
eliminate high stress concentrations. Should this be impractical, then the pipe shall be 
supported immediately adjacent to the load. 

4. Pipe hangers for interior horizontal header piping (between the control header manifolds and 
the remediation unit) shall provide as much bearing surface as possible.  

G. Vertical piping shall be supported as shown on the Drawings to maintain correct pipe alignment and 
to prevent sagging or grade reversal.  
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3.6 PIPE INTEGRITY TESTING 

A. This section describes Performance Testing, which shall be conducted on all installed piping in 
accordance with these Specifications, as well as Proof Testing, which may be conducted by the 
Contractor to confirm that joints are properly made.  Proof Testing of sections of piping will not be 
accepted as a substitute for properly conducted Performance Testing of the entire line. 

B. Performance Testing and Proof Testing must be witnessed by Engineer. 

C. Contractor shall witness and verify all testing, and shall provide written documentation of Proof Testing 
and Performance Testing for each pipe to Engineer within two days of testing.  

D.  Piping shall not be handled or backfilled nor shall personnel be in close proximity to piping during pipe 
integrity testing. 

E. Any and all piping, joints, valves, or fittings found defective during testing shall be repaired or replaced 
by the Contractor at no additional cost to Engineer.   

F. Piping shall remain exposed to the extent practical until pipe integrity testing is completed.   

G. Performance Testing of Schedule 40 PVC SVE Piping 

1. Pipes to be tested shall be capped or plugged to permit leak testing.  Ball valves shall be 
installed proximate to each SVE Well head (see Drawings) to facilitate Performance Testing of 
the SVE line to those points.  A pressure-rated ball valve (e.g. brass) that can be closed to hold 
pressure in the line(s) being tested shall be installed in the discharge side of the test blower. 

2. Pipe shall be pressurized with clean air.  A pressure of 50 inches of water column (inches w.c.) 
shall be applied to each SVE line. 

3. A minimum of one pressure gauge of appropriate range (e.g. 0-100 inches w.c.) shall be 
utilized. 

4. Pipe shall be considered tight if there is less than 1 inch of w.c. of pressure drop after 30 
minutes. 

H. Performance Testing of ABS AS Piping 

1. Pipes to be tested shall be capped or plugged to permit pressure testing. Ball valves shall be 
installed proximate to each AS Well head (see Drawings) to facilitate Performance Testing of 
the AS line to those points.  A pressure-rated ball valve (e.g. brass) that can be closed to hold 
pressure in the line(s) being tested shall be installed in the discharge side of the test blower.  

2. Pipe shall be pressurized with clean air.  A pressure of 25 pounds per square inch (psi) shall be 
applied to each AS line.  

3. A minimum of one pressure gauge of appropriate range (e.g., 0-50 psi) shall be utilized. 

4. Pipe shall be considered tight if there is less than 1 psi pressure drop after 30 minutes. 
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I. Proof Testing of Piping 

1. Proof Testing may be conducted on portions of piping primarily to confirm that joints are 
properly made.  

2. For pipes that are to be buried, it is required that Proof Testing be performed prior to 
backfilling.  Proof Testing may be completed in sections to permit backfilling.  However, a 
complete line Performance Test must be performed for the line to be considered fully tested.  

3. Proof Testing may be conducted under vacuum or pressure (at 50 inches w.c. for the SVE lines 
and at 25 psi for the AS lines).  

4. Pipe shall be considered tight it there is less than 1 inch w.c. drop after 30 minutes for the SVE 
lines and less than 1 psi drop after 30 minutes for the AS lines. 

3.7 IDENTIFICATION FOR PIPES, VALVES, INSTRUMENTS, AND EQUIPMENT 

A. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive. Apply with sufficient 
adhesive to ensure permanent adhesion.  

B. Install plastic pipe markers in accordance with manufacturer’s Instructions. 

C. Install plastic tape markers complete around pipe in accordance with manufacturer’s instructions. 

D. Install underground plastic pipe markers 6 to 8 inches below finished grade, and in horizontal 
alignment above buried pipe. 

END OF SECTION 
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TRENCHING AND BACKFILLING 
SOIL VAPOR EXTRACTION/AIR SPARGE SYSTEM INSTALLATION 

284 WINTER STREET, HAVERHILL, MASSACHUSETTS 

PART 1 GENERAL 

1.1 SECTION INCLUDES  

A. Related Sections 

B. Description 

C. Quality Assurance 

D. Submittals 

E. References and Standards 

1.2 RELATED SECTIONS 

A. Health and Safety Specification 

B. Summary of Work Specification 

C. Well Construction Specification 

D. Piping Specification 

E. Asphalt Paving Specification 

1.3 DESCRIPTION 

A. This section describes requirements for trenching and backfilling for Soil Vapor Extraction (SVE)/Air 
Sparge (AS) piping installation as shown on the Drawings, and restoration of the trenched areas.  It 
also describes requirements for connection of SVE and AS Wells, and retrofitting of monitoring wells 
that were installed by Others.   

1.4 QUALITY ASSURANCE 

A. Engineer may perform testing and inspections in the field to check compliance of the Work and 
materials with the Specifications.  In the event these tests or inspections indicate non-compliance, 
Contractor shall be responsible for correcting, repairing, or replacing the deficiency at no additional 
cost to Engineer or National Grid. 

B. Contractor shall not place any fill or prepare any subgrades unless Engineer is present.   

1.5 SUBMITTALS 

A. Product Data: Provide manufacturer product data (e.g., cut sheets, product data sheet, technical data 
sheet, order sheets, packing slips, etc.) submittals describing all materials specified in Part 2 of this 
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Section to Engineer at least 10 days prior to performing that phase of the Work.  Identify applicable 
products, models, size, options, and other data to describe the product.  As necessary, supplement 
manufacturers' standard product data to provide information specific to this project. 

B. Imported Material: For each material specified below in Section 2, Contractor shall submit the 
following prior to delivery of any imported materials to the Site: 

1. The proposed material source or sources, including name, address, and contact information. 

2. Certification letter from the borrow source owner and/or operator that the imported material 
does not contain oil or hazardous material.   

3. For sand fill, the certification shall include representative chemical testing data, no older than 
6 months, for the following compounds:  

a. Volatile organic compounds 

b. Semi-volatile organic compounds 

c. Petroleum Hydrocarbons  

d. Pesticides and PCBs; and 

e. Priority Pollutant Metals. 

f. Chemical results on the imported materials shall meet the requirements of 310 CMR 
40.1600. Specifically, concentrations of chemicals within the imported soils must be 
below the Reportable Concentrations of S1 (RCS1) soils. For PCBs and pesticides, 
concentrations must be below detection limits, which must be at or below the S1 
(RCS1) limits. Materials brought on-Site by Contractor that do not meet these criteria 
will not be accepted and shall be legally disposed off-Site by Contractor at no cost to 
Engineer or National Grid. 

g. Any on-Site materials or Work adversely impacted by the presence of contaminated 
imported materials shall be removed, replaced or repaired by Contractor at no cost to 
Engineer or National Grid. 

4. Physical testing data shall also be provided for each imported material.  Physical testing shall 
consist of the following: 

a. The results of a grain-size analysis in accordance with ASTM D422 and a material 
classification in accordance with ASTM D2487. 

1.6 REFERENCES AND STANDARDS 

A. All work performed by Contractor shall be accomplished in accordance with all regulations and laws of 
local, State, and Federal agencies and utility companies. 

B. The International Building Code with Massachusetts State Building Code amendments, 780 CMR, latest 
edition. 
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C. The Massachusetts Contingency Plan (MCP; 310 CMR 40.0000). 

D. Occupational Safety and Health Administration (OSHA) Regulation 29 CFR Part 1926 - Occupational 
Safety and Health. 

E. Massachusetts Department of Labor and Industries, Division of Industrial Safety “Rules and Regulations 
for the Prevention of Accidents in Construction Operations” (Chapter 454 CMR 10.00 et. seq.) 

F. Massachusetts Department of Public Safety – Excavation and Trenching Safety (520 CMR 14.00). 

G. Code of the City of Haverhill, Chapter 120 (Building Construction) and Chapter 253 (Wetlands) 

H. City of Haverhill Trench Permit requirements. 

PART 2 MATERIALS 

2.1 SECTION INCLUDES 

A. Bedding and Backfill Materials 

B. Utility Warning Tape 

C. Concrete 

2.2 BEDDING AND BACKFILL MATERIAL 

A. Material excavated from the trenches is not expected to be suitable for reuse for bedding of piping.  
Some excavated material may be suitable for reuse as general trench backfill, with approval by 
Engineer. 

B. Bedding and trench backfill shall be Sand Fill, which shall consist of clean, inert, hard, durable grains of 
quartz or other hard, durable rock, free from loam or clay, surface coatings and deleterious materials.  
Sand fill shall conform to the gradation requirements provided in the MassHighway/MassDOT 
M1.04.0, Type a, as follows:  

Sieve Size Percent Passing by Weight 

½ in. 100 

¼ in. 90-100 

No. 200 0-10 

C. Material specifications and certificates, including results of geochemical testing, shall be submitted to 
Engineer for approval before use. 

2.3 UTILITY WARNING TAPE 

A. Permanent, detectable, colored, continuous-printed, vinyl tape. 

B. Not less than 6 inches wide by 4 mils thick. 
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C. Manufactured for permanent direct-burial service. 

D. Embedded continuous metallic strip or core. 

E. Color and Wording:  Blue tape with white lettering saying “Air Sparge” and Orange with black lettering 
saying “Soil Vapor Extraction” manufactured by Seton or approved alternative. 

2.4 CONCRETE MIX 

A.  Concrete conforming to ASTM C94/C94M, having a minimum compressive strength of 4,000 PSI at 28 
days.  

2.5 ROAD BOXES 

A. 12-inch diameter, bolt-down, flush-mounted road box. 

PART 3 - EXECUTION 

3.1 SECTION INCLUDES 

A. General  

B. Trenching 

C. Material Stockpiling and Handling 

D. Backfilling 

E. Air Sparge Wellhead Completions 

F. Soil Vapor Extraction Wellhead Completions 

G. Monitoring Well Retrofitting  

H. Restoration 

3.2 GENERAL 

A. Visit the Site to review all details of the Work and working conditions and to verify dimensions in the 
field including headroom and interferences from adjacent structures.  Notify Engineer in writing of any 
discrepancy before performing any Work. 

B. Consult official records of existing utilities, both surface and subsurface, and their connection, to be 
fully informed on all existing conditions and limitations as they apply to this Work and its relation to 
other Work. 

C. Field-locate and protect existing underground and overhead utilities to remain within the proposed 
limits of trenching.  If utilities are to remain in place, provide adequate means of protection during 
trenching and backfilling.  Should uncharted or incorrectly charted piping or other utilities be 
encountered during excavation, consult Engineer immediately for direction.   

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C94/C94M
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D. Field-locate and protect existing monitoring wells, piezometers, and SVE/AS Wells to remain in place.  

E. Unless located within a fenced and secured area that is not accessible to the public, barricade open 
excavations as part of this work and clearly demarcate with caution tape, cones, or other flagging as 
necessary.  

F. Work may encounter MGP-related subsurface contamination and/or former MGP infrastructure.  
Contractor personnel shall meet the training requirements established by the Health and Safety 
Specification, and shall manage all excavated material per these Specifications.  If subsurface 
obstructions are encountered, Contractor shall notify Engineer and, upon approval, shall remove or 
penetrate the obstructions as necessary to complete the Work. 

G. Perform all excavation to the depths and extent indicated on the Drawings for the proper installation 
of the Work.  Do not excavate beyond the limits necessary to complete the work shown on the 
Drawings unless pre-approved by Engineer.   

H. Contractor shall perform the Work in a manner to maintain the stability of structures and utilities 
adjacent to the Work, insofar as structures or utilities may be jeopardized by excavation or associated 
Contractor operations.  Protect structures, utilities, pavements, walls, and other facilities from damage 
caused by settlement, lateral movement, undermining, dust, washout and other hazards created by 
trenching operations.  Contractor shall repair damage resulting from excavation or other construction 
activities in support of the Work to the original condition prior to damage, and repair to a condition 
approved by Engineer.  Engineer and National Grid will bear no costs associated with damage to, and 
subsequent repair of, such structures and utilities.  

I. Unless otherwise specified, all concrete and other debris resulting from work to repair damage caused 
by Contractor shall be removed from the site and disposed of at a permitted facility approved by 
Engineer and National Grid. 

J. Dust control shall be provided and implemented during all saw-cutting and jackhammering activities. 

3.3 TRENCHING 

A. Trenches for pipes shall be excavated to the required line and grade and of sufficient width to permit 
thorough tamping of the fill material under the haunches and around the pipe. 

B. In general, trenches shall be excavated a minimum of two to three inches below the bottom of the 
piping to accommodate bedding material. 

C. If soft or unsuitable material is encountered below the normal bedding of the pipe, Engineer shall be 
notified to evaluate the need for over excavation to prevent settlement or for other reasons. 

D. During each workday, soil from the trenches may be temporarily stockpiled on a minimum of two 
layers of 6-mil polyethylene sheeting in the vicinity of the trench.  At the end of each workday, soil 
from any temporary stockpiles shall be re-located to the soil stockpile area and managed in accordance 
with the Summary of Work specification.  
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3.4 BACKFILLING 

A. After pipe and fittings have been inspected, pressure tested, and approved by Engineer, sand fill shall 
be carefully placed and tamped in 6-inch layers under, around, and one foot over the pipe to ensure a 
uniform bearing surface and to prevent lateral movement of the pipe. 

B. The remainder of the trench shall be backfilled to the asphalt sub-base elevation and compacted to 
achieve 95% standard proctor density.  (Note field density testing by the Contractor is not required; 
field density testing may be performed by Engineer.)   Backfill shall be compacted using multiple passes 
with a hand tamper, roller, or approved equal.   

C. Utility warning tape shall be installed along centerline of all buried piping to facilitate future location 
of trenching and piping. 

D. Any AS or SVE Wellheads located within the trenches shall be completed in accordance with the 
requirements of this Specification (see below) and Drawings. 

3.5 AIR SPARGE WELLHEAD COMPLETION 

A. One AS Well (AS-1) consisting of 1” Schedule 40 PVC has been installed by Others at the location shown 
on the Drawings.   

1. The AS Well was installed by Others within asphalt.  As needed, the asphalt around the well 
was cut by Others. 

B. Additional AS Wells are to be installed at the locations shown on the Drawings in accordance with the 
Well Construction Specification. 

C. Contractor shall be responsible for furnishing labor, materials, and equipment for completing each AS 
Wellhead and connecting the AS Well piping as shown on the Drawings. 

1. Contractor shall excavate soil and cut each AS Well riser pipe as necessary to connect the AS 
piping material to the AS Well per the Drawings.   

2. Contractor shall then fill the opening around the PVC piping with sand fill and complete with 
flush-mounted Road Box per these Drawings and Specifications.   

3.6 SOIL VAPOR EXTRACTION WELLHEAD COMPLETION 

A. One SVE Well (SVE-1) consisting of 4” Schedule 40 PVC was installed by Others at the location shown 
on the Drawings.  In addition to connecting SVE piping to this well, Contractor shall also be responsible 
for furnishing labor, materials, and equipment to complete the well piping as shown on the Drawings. 

1. The SVE Well was installed by Others within asphalt.  As needed, the asphalt around the well 
was cut by Others. 

2. Contractor shall verify that the bentonite seal above the well screen at SVE-1 has not been 
disturbed.  If the bentonite seal shows signs of damage or disturbance, Contractor shall replace 
with a grout seal in accordance with the Well Construction specification. 



 

284 Winter Street, Haverhill, MA Trenching and Backfilling Page 7 of 7 

 

B. Additional SVE Wells are to be installed at the locations shown on the Drawings in accordance with the 
Well Construction Specification. 

C. Contractor shall be responsible for furnishing labor, materials, and equipment for completing each SVE 
Wellhead and connecting the SVE Well piping as shown on the Drawings. 

1. Contractor shall excavate soil and cut each SVE Well riser pipe as necessary to connect the SVE 
piping material to the SVE Well per the Drawings.  

2. Contractor shall then fill any voids around the PVC piping with sand fill and complete with 
flush-mounted Road Box per these Drawings and Specifications.   

3.7 MONITORING WELL RETROFITTING 

A. Up to 20 monitoring wells at the Site will require retrofitting to accommodate potential subsurface 
pressures due to operation of the AS system.  Contractor shall furnish labor, new fittings, and 
equipment to retrofit these wells as shown below.  

B. Contractor shall protect the existing wells from damage and from soil and debris entering the well 
while conducting modifications. 

C. Contractor shall cut, as necessary, the existing well riser to accommodate the new fittings to be 
installed on the top of casing.  The amount (length) cut from each monitoring well shall be documented 
(including well identification) and communicated to Engineer. 

D. Contractor shall furnish and install the new fittings as shown in the Drawings. 

E. Contractor shall install the replacement well cover and grout the cover frame into the existing concrete 
pad.  The cover shall be flush with the top of the existing concrete pad. 

3.8 RESTORATION 

A. Contractor shall be responsible for surface restoration and, where applicable, establishment of 
restored surfaces (e.g., asphalt, stone, sod, plantings, etc.) once the temporary erosion and sediment 
controls are removed. 

B. Pavement restoration shall be performed in accordance with these Specifications.  Restoration of 
pavement areas shall be between the continuous limits of the asphalt pavement removed to 
accommodate the Work as shown on the Drawings.  Final pavement shall be restored within these 
areas as well as within areas where ancillary damage has occurred to paved surfaces resulting from 
the Work operations.  The definition of these damaged areas in need of replacement shall be at the 
sole discretion of the Engineer.  New pavement shall match existing limits of pavement at straight 
seams cut perpendicular to the direction of vehicle traffic.  Unless otherwise specified on the Drawings, 
the restored pavement surfaces shall not exceed the area of pavement currently existing within the 
Limits of Work. 

END OF SECTION 
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ASPHALT PAVING 
SOIL VAPOR EXTRACTION/AIR SPARGE SYSTEM INSTALLATION 

284 WINTER STREET, HAVERHILL, MASSACHUSETTS 

PART 1 GENERAL 

1.1 SECTION INCLUDES  

A. Description 

B. References and Standards 

C. Quality Assurance 

D. Submittals 

E. Line and Grade Control 

1.2 DESCRIPTION 

A. Contractor shall supply all labor, equipment, supplies, and materials to complete the Work, including 
but not be limited to: 

1. Installation of bituminous concrete paving as shown on the Drawings and as described herein.  

2. Installation of permanent and temporary pavement markings, as shown on the Drawings and 
as described herein. 

3. Contractor shall be responsible for the restoration of all other bituminous concrete surfaces 
that are damaged during the performance of the Work at no additional cost to the Owner. 

1.3 REFERENCES AND STANDARDS 

A. Latest version of the Commonwealth of Massachusetts Department of Transportation (MassDOT) 
Standard Specifications for Highways and Bridges.  

B. Asphalt Institute Publication MS-22, Construction of Hot Mix Asphalt Pavements, Chapter 5. 

C. Latest version of the American Society of Testing Materials (ASTM) standards: 

1. ASTM D2950 – Standard Test Method for Density of Bituminous Concrete in Place by Nuclear 
Methods. 

2. ASTM E329 – Standard Specification for Agencies Engaged in Construction Inspection, Testing, 
or Special Inspection. 

D. Latest version of the American Association of State Highway and Transportation Officials (AASHTO) 
standards: 

1. AASHTO M140 – Emulsified Asphalt Particle Size Analysis of Soils 
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2. AASHTO M156 – Requirements for Mixing Plants for Hot Mixed, Hot Laid Bituminous Paving 
Mixtures 

3. AASHTO M173 - Standard Specification for Concrete Joint-Sealer, Hot-Poured Elastic Type 

4. AASHTO T209 – Theoretical Maximum Specific Gravity and Density of Bituminous Paving 
Mixtures 

5. AASHTO T245 - Standard Method of Test for Resistance to Plastic Flow of Bituminous Mixtures 
Using Marshall Apparatus 

E. Where reference is made to one of the above standards, the revision in effect at the time of bid 
opening shall apply. 

1.4 QUALITY ASSURANCE 

A. Qualifications: 

1. Manufacturer: Retain services of a firm experienced in manufacturing asphalt top and binder 
course products. 

B. Regulatory Requirements: 

1. Comply with applicable provisions and recommendations of the following: 

2. Commonwealth of Massachusetts Department of Transportation (MassDOT) Standard 
Specifications for Highways and Bridges  

C. Bituminous concrete materials shall not be placed until the Engineer has inspected and approved the 
sub-base. 

D. Weather Conditions: 

1. Bituminous concrete materials shall not be placed when the ambient temperature is below 
40° Fahrenheit, or when there is frost in the sub-base, or at any other time when weather 
conditions are unsuitable.  

E. Quality Assurance Testing: 

1. Submit for each daily mix batch the following information: 

a. Project identification name and number (if applicable). 

b. Date of test report. 

c. Tests of gradation for compliance with the Contract Documents. 

d. Daily Plant Marshall Density Value in accordance with AASHTO T245 

1.5 SUBMITTALS 
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A. Action Submittals: 

1. Product Data: 

a. No later than 30 days prior to asphalt paving work, Contactor shall submit technical 
information on the materials proposed for use to meet the requirements of this 
Section. At a minimum, the submittal shall include the following: 

1) Mix design and finished thickness application for Binder Course. 

2) Mix design and finished thickness application for Top Course. 

3) Description of procedures for application and compaction of each course. 

4) List of proposed equipment. 

5) Safety Data Sheets for all chemicals. 

B. Informational Submittals: 

1. Qualifications Statements: 

a. Testing Laboratory: With bid, submit name and qualifications of testing laboratory to 
be employed, and qualifications of testing laboratory's personnel that will perform 
quality assurance and field quality control testing required in this Section. If more than 
one laboratory will be employed, submit qualifications statement for each laboratory 
and indicate scope of testing assigned to each. 

2. Source Quality Control Submittal: 

a. Not less than 14 days prior to material shipment to Site, submit suppliers name, source 
address, and proof of MassDOT approval, as required, for each mix. 

3. Delivery Tickets: 

a. Submit copy of delivery ticket for each load of top course and base course delivered 
to the Site. Each delivery ticket shall indicate supplier’s name and source address, 
project name, contract number, date, material type, and quantity delivered. Include 
in Daily Activity Reports. 

4. Pavement Markings: 

a. Product Data: Not less than 30 days prior to implementation, Contractor shall submit 
product data on the pavement marking materials in accordance with Paragraph 2.6 of 
this Section. 

b. Shop Drawings: Submit drawings showing planned layout of pavement markings no 
less than 30 days prior to implementation. 
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1.6 LINE AND GRADE CONTROL 

A. Grade tolerances for the bituminous concrete shall be as follows: 

1. Horizontal tolerance: 0.05 feet 

2. Vertical tolerance: 0.01 feet 

PART 2 MATERIALS 

2.1 SECTION INCLUDES 

A. Binder Course 

B. Top Course 

C. Tack Coat 

D. Joint Sealant 

E. Pavement Markings 

2.2 BINDER COURSE  

A. Coarse and fine aggregate materials shall be combined to produce the Binder Course materials. 

B. Binder Course shall meet the requirements of SUPERPAVE Base Course – 19.5.  The Base Course shall 
meet the requirements of Subsection 460 – Hot Mix Asphalt Pavement for Local Streets in MassDOT 
Standard Specification for Highways and Bridges.  

2.3 TOP COURSE 

A. Coarse and fine aggregate materials shall be combined to produce the Top Course materials. 

B. Top Course shall meet the requirements of SUPERPAVE Surface Course 12.5 per Subsection 460 – Hot 
Mix Asphalt Pavement for Local Streets in MassDOT Standard Specification for Highways and Bridges. 

2.4 TACK COAT 

A. Tack Coat shall conform to the requirements of M3.03.0 of the MassDOT Standard Specification for 
Highways and Bridges and shall be one of the following materials: 

1. Tack coat shall be Liquid Asphalt (RC-70), Grade 1 Emulsified Asphalt (RS-1) or Asphaltic 
Cement (AC-20). 

2.5  JOINT SEALANT 

A. Joint sealant for asphalt surfaces shall consist of a hot poured joint sealing compound and shall meet 
the requirements of M3.05.4 of the MassDOT Standard Specification for Highways and Bridges. 
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2.6 PAVEMENT MARKING 

A. Contractor shall furnish and install pavement markings in accordance with the Commonwealth of 
Massachusetts, Massachusetts Department of Transportation Standard Specifications for Highways 
and Bridges (2022 edition). 

PART 3 EXECUTION 

3.1 SECTION INCLUDES 

A. Saw Cutting 

B. Removal 

C. Bituminous Concrete 

D. Field Quality Control 

E. Pavement Markings 

3.2 SAW CUTTING 

A. Contractor shall lay out the limits of the existing pavement, sidewalks, and curbing to be cut in the field 
and shall saw cut in a neat, clean, and uniform manner. 

B. Jack hammer cutting is not a substitute for saw cutting.  

C. Bituminous concrete shall not be placed on any wet surface, or when weather conditions otherwise 
prevent the proper handling or finishing of the bituminous mixtures. 

3.3 REMOVAL 

A. Contractor shall remove existing paving, sidewalks, and curbing as noted on the plans and within the 
saw cut limits. All removed materials shall be handled and disposed of in accordance with these 
Specifications. 

B. Limits of demolition are shown on the Drawings and may be revised by the Engineer upon field review. 

C. Unless prior approval is granted by the Engineer, removal beyond the limits shown on the Drawings 
will be considered as for the Contractor’s convenience and will be at the Contractor’s expense. Filling 
and installation of bituminous concrete paving in areas beyond limits of demolition shown on the 
Drawing will be done at the Contractor’s expense.  

3.4 BITUMINOUS CONCRETE 

A. Preparation: 

1. Contractor shall place MassDOT Dense Grade Crushed Stone for Sub-base (Section M2.01.7). 
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2. Contractor shall tack coat the vertical saw cut edge where new bituminous pavement will abut 
existing pavements. Tack coat shall be applied by brush or spray to contact bituminous 
surfaces at a rate between 0.05 and 0.15 gallons per square yard of surface. 

3. After sub-base has been prepared, the Contractor shall check all frames, covers, boxes, and 
other miscellaneous castings located in the proposed pavement to ensure they are accurately 
positioned and set to the proper slope and elevation. All covers and grates shall be set flush 
with finished pavement surfaces.  

B. Paving 

1. General: Place bituminous concrete mixture on prepared surface free from standing water.  
The minimum surface temperature of the base shall be 60°F when only one roller is used for 
breakdown rolling (15 minutes) or 40°F when two rollers are used (8 minutes).  Spread mixture 
at minimum temperature of 275°F. Place inaccessible and small areas by hand. Place each 
course to required grade, cross-section, and appropriate thickness to yield required minimum 
depth after rolling. 

2. Under no circumstance shall mixture be placed on materials containing frost or that have a 
surface temperature less than the requirements listed above. 

3. Place bituminous concrete in widest strip practical.  After first strip has been placed and rolled, 
place succeeding strips and extend rolling to overlap previous strips.  Courses shall be placed 
in approximately equal layers not exceeding 3 inches in depth after compaction.  Care shall be 
taken to match abutting pavements in elevation and grade with a smooth transition. 

4. Joints: Make joints between old and new pavements, or between successive days' work, to 
ensure continuous bond between adjoining Work.  Construct joints to have same texture, 
density and smoothness as other sections of bituminous concrete course.  Clean contact 
surfaces and apply tack coat.  The longitudinal joint in one layer shall offset the joint in the 
layer immediately below by 12 inches.   

5. Begin rolling with a steel-wheeled roller when mixture will bear roller weight without excessive 
displacement.  Compact mixture with hot hand tampers or vibrating plate compactors in areas 
inaccessible to rollers. 

6. Breakdown Rolling: Accomplish breakdown or initial rolling immediately following rolling of 
joints and outside edge. Check surface after breakdown rolling, and repair displaced areas by 
loosening and filling with hot material. 

7. Second Rolling: Follow breakdown rolling as soon as possible, while mixture is still hot. 
Continue second rolling until mixture has been thoroughly compacted. 

8. Finish Rolling: Perform finish rolling while mixture is still warm enough for removal of roller 
marks. Continue rolling until roller marks are eliminated and course has attained 95 percent 
maximum density.  
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9. Remove and replace paving areas mixed with foreign materials or otherwise defective. Cut-
out such areas and fill with fresh, hot bituminous concrete. Compact by rolling to maximum 
surface density and smoothness.  

10. After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened 
(minimum of 72 hours). Erect temporary barricades to protect paving from traffic until mixture 
has cooled enough not to become marked.  

11. Apply joint sealant on all joints between existing and new pavement.  Joint sealant shall be 
applied per manufacturer’s and industry standards. 

3.5 PAVEMENT MARKINGS 

A. Contractor shall furnish and install pavement markings in accordance with the Commonwealth of 
Massachusetts, Massachusetts Department of Transportation Standard Specifications for Highways 
and Bridges (2022 edition). 

B. Layout: Snap chalk lines for all parking stalls and crosswalks prior to painting, ensuring accuracy of 
layout, parallel alignment as appropriate and straight lines.  Review layout with Engineer and Owner 
before painting. 

C. Pavement markings shall be performed with materials consistent with those used on other areas of 
the property and the layout of pavement markings shall be consistent with pre-construction. 

D. All equipment for the application pavement markings shall be of standard commercial manufacture. 

E. Thoroughly clean all surfaces to be marked before application of paint. Remove dust, dirt, and other 
granular surface deposits by sweeping, blowing with compressed air, rinsing with water, or a 
combination of these methods. Completely remove rubber deposits, existing paint markings, and other 
coatings adhering to the pavement with scrapers, wire brushings, sandblasting, or mechanical 
abrasion. 

F. Markings shall be applied only in seasonable weather and in accordance with good painting practices 
and in accordance with the paint manufacturer’s recommendations. Do not spray when wind will cause 
overspray.  Correct any unacceptable line painting, as directed, providing Engineer with an appropriate 
solution proposal in writing for his review.   

G. Markings shall remain protected until sufficiently dry. 

END OF SECTION 
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11, 2021 WERE APPROXIMATELY DETERMINED BY LINE OF SIGHT FROM EXISTING TOPOGRAPHIC
AND MAN-MADE FEATURES.  THESE DATA SHOULD BE CONSIDERED ACCURATE ONLY TO THE
DEGREE IMPLIED BY THE METHOD USED.

THE LOCATIONS OF THE SOIL BORINGS AND MONITORING WELLS PERFORMED BY RAMBOLL AND
THE MONITORING WELLS PERFORMED BY LESSARD WERE APPROXIMATELY DETERMINED FROM A
PLAN PREPARED BY RAMBOLL ENTITLED: "SITE LAYOUT", FIGURE 2, DATED: 02-10-2017, PROJECT.:
1690005598.

THE HISTORIC RELIEF GAS HOLDER WAS APPROXIMATELY LOCATED FROM AN "UNDATED
HISTORICAL PLAN" IN THE RAMBOLL ENVIRON PHASE I INITIAL SITE INVESTIGATION REPORT,
DATED APRIL 2016.

THE LOCATIONS OF THE SOIL BORINGS, MONITORING WELLS, AND VACUUM EXCAVATION PROBES
PERFORMED BY GEOSEARCH IN SEPTEMBER 2022, JANUARY 2023, AND MARCH-APRIL 2024 WERE
APPROXIMATELY DETERMINED USING A TRIMBLE R2 GPS ON 09-20-22, 10-12-22, AND 01-13-23 AND
04-18-24.

1)

2)

3)

4)

5)
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Jason R. Chrzanowski
Project Manager
GZA GeoEnvironmental, Inc. Office: 781-278-5816
249 Vanderbilt Avenue Direct: 781-223-0160
Norwood, Massachusetts 02062 Email: jason.chrzanowski@gza.com

RE: Geophysical Survey
284 Winter Street
Haverhill, Massachusetts

Dear Mr. Chrzanowski:

In this report, we summarize the results of a geophysical survey conducted by Hager-
Richter Geoscience, Inc. (H-R) at the above referenced site in Haverhill, Massachusetts for GZA
GeoEnvironmental, Inc. (GZA) in September, 2016.  The scope of the survey and the area of
interest were specified by GZA.

INTRODUCTION

The site is an active Haffner’s gasoline service station and car wash located at 284 Winter
Street in Haverhill, Massachusetts.  The general location of the site is shown on Figure 1.
According to information provided by GZA, the property was formerly a MGP site from 1852 to
1975, and some of the related infrastructure could be present in the subsurface. GZA requested a
geophysical survey to detect, and if detected, to locate subsurface utilities and former MGP
related infrastructure in the accessible exterior portions of the site.  

The area of interest (AOI) for the geophysical survey was specified by GZA to be the
accessible exterior portions of the approximately 1.2 acre property.  Six known underground
storage tanks, pump islands, concrete pads, a fuel sales kiosk, and a car wash are currently
present at the site.  The ground surface was dominantly asphalt and concrete paved, with curbed
landscape islands.

OBJECTIVES

The objectives of the geophysical survey were to detect, and if detected, to determine the
location of: 1) possible subsurface utilities, and 2) former MGP related infrastructure that could
be present in the accessible exterior portions of the Site.
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Photograph 1.  View to the southeast.  Representative conditions at the site.

 THE SURVEY

Jeff Reid, P.G. and  Steven Grant, P.G., of Hager-Richter conducted the geophysical
survey on September 15, 2016.  The project was coordinated with Mr. Jason R. Chrzanowski, of
GZA.  Mr. Andrew Sargent, also of GZA, was present for the field work and specified the area of
interest. Photograph 1 shows representative field conditions. 

The geophysical survey was conducted using a combination of geophysical methods: 
time domain electromagnetic induction metal detection (EM61), ground penetrating radar (GPR),
and precision utility location (PUL).

EM61 data were acquired at approximately 8-inch intervals along lines spaced 5 feet
apart across the accessible portions of the AOI.  The EM61 metal detection survey detects buried
metal.  However, the EM61 method cannot provide information on the type of objects causing an
EM61 anomaly.  The GPR survey was conducted along traverses oriented in two mutually per-
pendicular directions, with lines spaced no more than 5 feet apart across the accessible portions
of the specified AOI.  The GPR method is capable of detecting both metal and nonmetal objects. 
The PUL method was used to search for subsurface metallic utilities in the accessible portions of
the specified AOI by searching for signals from active electric lines and by tracing signals
induced by direct connections to accessible utility structures such as light poles and valves. 

EQUIPMENT

EM61.  The  time domain electromagnetic induction survey was conducted using a
Geonics EM61-MK2 time domain electromagnetic induction metal detector.  The EM61-MK2
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instrument was designed specifically for detecting buried metal objects such as USTs, drums, and
utilities.  An air-cored transmitter coil generates a pulsed primary magnetic field in the earth,
thereby inducing eddy currents in nearby metal objects.  The eddy current produces a secondary
magnetic field that is sensed by two receiver coils, one coincident with the transmitter and one
positioned 40 cm above the main coil.  By measuring the secondary magnetic field after the
current in the ground has dissipated but before the current in metal objects has dissipated, the
instrument responds only to the secondary magnetic field produced by metal objects.  Four
channels of secondary response are measured in mV and are recorded on a digital data logger. 
The system is generally operated by pushing the coils configured as a wagon with an odometer
mounted on the axle to trigger the data logger automatically at approximately 8-inch intervals.

GPR.  The GPR survey was conducted using a Geophysical Survey Systems, Inc.
UtilityScan DF digital dual-frequency system using both 300 MHz and 800 MHz antennas with
68 ns and 23 ns time windows, respectively.  The UtilityScan DF system acquires data with the
two antennas simultaneously, allowing for more rapid surveying without decreasing data density
or quality.
    

GPR uses a high-frequency electromagnetic pulse (referred to herein as “radar signal”)
transmitted from a radar antenna to probe the subsurface.  The transmitted radar signals are
reflected from subsurface interfaces of materials with contrasting electrical properties.  Travel
times of the radar signal can be converted to approximate depth below the surface by correlation
with targets of known depths and by a curve matching routine.  We monitor the acquisition of
GPR data in the field and record the GPR data digitally for subsequent processing.  Interpretation
of the records is based on the nature and intensity of the reflected signals and on the resulting
patterns. 

Data from the GPR survey were processed using RADAN 7.4 GPR processing software
from Geophysical Survey Systems, Inc.  We reviewed profile images and created plan view time
slice maps of the GPR data.

PUL.  The PUL survey was conducted using a Radiodetection RD8000 series precision
electromagnetic utility location instrument.  The RD8000 series consists of a separate transmitter
and receiver.  The system can be used in "passive" and "active" modes to locate buried pipes by
detecting radio frequency electromagnetic signals carried by the pipes.  In the "passive" mode,
only the receiver unit is used to detect signals carried by the pipe from nearby power lines, live
signals transmitted along underground power cables, or very low frequency radio signals
resulting from long wave radio transmissions that flow along buried conductors.  In the "active"
mode of operation, the transmitter is used to induce a signal on a target pipe, and the receiver is
used to trace the signal along the length of the pipe.  Our system uses a 10W transmitter. 
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LIMITATIONS OF THE METHODS

HAGER-RICHTER GEOSCIENCE, INC. MAKES NO GUARANTEE THAT
ALL TARGETS OF INTEREST WERE DETECTED IN THIS SURVEY. 
HAGER-RICHTER GEOSCIENCE, INC. IS NOT RESPONSIBLE FOR
DETECTING TARGETS THAT CANNOT BE DETECTED BY THE
METHODS EMPLOYED OR BECAUSE OF SITE CONDITIONS.   GPR
SIGNAL PENETRATION MIGHT NOT BE SUFFICIENT TO DETECT ALL
TARGETS OF INTEREST.

EM61.  The EM61 cannot detect non-metallic objects. The data from an EM61 survey
are adversely affected by surface metal. The EM61 has a depth sensitivity limited to about 12
feet. The instrument is relatively cumbersome, and works best where the transmit and receive
coils can be hand pulled in a small trailer.

Detection and identification should be clearly differentiated.  Detection is the recognition
of the presence of a metal object, and the electromagnetic method is excellent for such purposes.
Identification, on the other hand, is determination of the nature of the causative body (i.e., what is
the body -- a cache of drums, UST, automobile, white goods, etc.?).  Although the EM data
cannot be used to identify all buried metal objects, they provide excellent guides to the
identification of some objects.  For example, buried metal utilities produce anomalies with
lengths many times their widths. 

GPR.  There are limitations of the GPR technique as used to detect and/or locate targets
such as those of the subject Site:  (1) surface conditions, (2) electrical conductivity of the ground,
(3) contrast of the electrical conductivities of the targets and the ground, and (4) spacing between
lines.  Of these limitations, only the fourth, line spacing, is controlled by the operator.  

 The condition of the ground surface can affect the quality of the GPR data and the depth
of penetration of the GPR signal.  Sites covered with high grass, bushes, landscape structures,
debris, obstacles, soil mounds, etc. limit the survey access and the coupling of the GPR antenna
with the ground.  In many cases, the GPR signal will not penetrate below concrete pavement,
especially inside of buildings, and a target may not be detectable.

The electrical conductivity of the ground determines the attenuation of the GPR signals,
and thereby limits the maximum depth of exploration.  The GPR signal does not penetrate clay-
rich soils, and targets buried in clay can be missed.

A definite contrast in the electrical conductivities of the ground and the target is required
to obtain a reflection of the GPR signal.  If the contrast is too small, possibly due to construction
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details or extremely corroded conditions of metal targets, then the reflection may be too weak to
recognize, and the target can be missed.

The spacing between lines is under control of the GPR operator, and the design of the
survey is based on the dimensions of the smallest feature of interest.  Targets with dimensions
smaller than the spacing between GPR survey lines can be missed.

RESULTS

The geophysical survey was conducted using time domain electromagnetic induction
metal detection (EM), ground penetrating radar, and PUL methods across the accessible exterior
portions of the site.  Figure 2 is a color contour plot of the EM61 data, and Figure 3 shows the
integrated interpretation of the geophysical data.

General.  The EM61 data were acquired at approximately 8-inch intervals along survey
lines spaced 5 feet apart across the accessible exterior portions of the area of interest. 
Interpretation of EM61 data is based on the relative response of the instrument in millivolts to
local conditions.  The instrument is not calibrated to provide an absolute measure of a particular
property, such as the conductivity of the soil or the strength of the earth’s magnetic field. 
Subsurface metal objects produce sharply defined positive anomalies when the EM61 is
positioned directly over them.  Acquiring data at short intervals along closely spaced lines, as
was done at the subject site, provides high spatial resolution of the location and footprint of the
targets.  Thus, buried metal is recognized in contour plots of EM61 data by positive anomalies
with spatial dimensions roughly corresponding to the dimensions of the buried metal.

Several moderate to high amplitude EM anomalies (green to red areas on Figure 2) are
evident in the contour plot for the area of interest.  Many of the high amplitude EM61 anomalies
are attributed to metal in surface features such as buildings, pump and vacuum islands, catch
basins, and reinforced concrete pads, and are shown as blue hatched areas in Figure 3.  We note
that the presence or absence of subsurface metal objects in such areas cannot be determined on
the basis of the EM61 data alone because of the anomalies caused by the surface metal objects

Several moderate to high amplitude EM anomalies not attributable to surface metal
objects are present and are attributed to buried metal.  Linear EM anomalies are attributed to
possible buried metallic utilities, and their locations are shown in Figure 3.  Other EM anomalies
not caused by surface metal are attributed to particular structures based on additional information
or from other geophysical methods (e.g. EM anomaly south of pump islands related to a known
UST, EM anomaly attributed to buried reinforced concrete) and are discussed below.  The
remainder of the moderate to high amplitude, EM anomalies not attributed to a particular feature
are shown as areas of buried metal in Figure 3.
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Apparent GPR signal penetration in the south portion and along the east and along the
west sides of the site was generally fair to good with two-way traveltime reflections received
from about 20 to 25 ns of the 70 ns time window.  Based upon site-specific velocity matching
calibrations made for the site, the GPR signal penetration is estimated to have been about 3 to 4
feet in such areas.  GPR signal penetration was especially limited in much of the central portion
of the site, with two-way traveltime reflections received from about 10 to 15 ns, or about 1 to 2
feet.  The broad area of limited GPR signal penetration is shown on Figure 3.

Possible Subsurface Utilities and Known USTS.  Gas, electric, water, and unidentified
lines were detected at the time of the survey and their locations are shown in Figure 3.  Note that
water service to the site was marked by others in the sidewalk and landscaping on the north side
of the site, but could not be detected by the present survey  An unidentified utility that appears to
continue from the south end of the water service marked by others is likely too shallow (<2 feet)
to be a water line.  The PUL instrument was used to locate many of the utilities by connecting the
PUL transmitter to valves and conduits and the locations of some utilities were confirmed with
GPR.  Additional unidentified lines were detected after office review of the data and their
locations are also shown in Figure 3 as black bold dashed lines because their locations were not
marked in the field.  Whether additional  utilities occur at a depth greater than the effective
depth of penetration of the GPR signal or in areas inaccessible to the geophysical survey cannot
be determined from the geophysical data.

GPR reflections were received from portions of the six known USTs in use at the service
station.  GPR signal penetration in such areas was very limited, and the GPR reflections were
received only for the very tops (about 2 ft depth) of the known USTs.  With the exception of the
southernmost known UST, it was not possible to determine the east and west ends of the known
USTs.  The locations of the known USTs are shown and black hatched areas in Figure 3. 

 Possible Former MGP Related Infrastructure.  Attributing a detected feature to a former
use, such as, in the present case, a MGP, is difficult unless the shape or location of such features
is diagnostic.  For instance, a large round area containing a high amplitude EM anomaly could be 

attributed to the buried foundations of a former gas holder, if such a feature is consistent with
historic data.  The following subsurface features detected by the geophysical survey are not 
identified in information provided by GZA as structures related to the current service station.  It
is possible that such features may be related to the former MGP. 

GPR reflections consistent with two large buried objects are evident in the records for an
area containing a moderate to high amplitude EM anomaly located at the northwest corner of the
car wash.  It is possible that such objects may be related to the former MGP, although an
association with the car wash is suggested by their location.  However, no structures related to
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the existing service station are reported for this location.  The objects are approximately 3 ft by
10 ft and size and are approximately 2.5 to 3 feet deep.  The shape and size of the objects are
somewhat consistent with small USTs, although it is possible that they are related to piping
associated with the car wash (a former water well is located less than 10 feet from this location).   
The locations of the large buried objects are shown as crossed boxes in Figure 3. No other
objects consistent USTs with: (1) electrical properties sufficiently contrasting with the
surrounding soils to produce GPR reflections, or (2) a capacity of 500 gallons or more were
detected within the effective depth of penetration of the GPR signal (see above) in the areas
surveyed by GPR. Whether a UST occurs at a depth greater than the effective depth of
penetration of the GPR signal or in areas inaccessible to the geophysical survey cannot be
determined from the geophysical data. 

A buried reinforced concrete structure was detected on the west edge of the site.  The
buried concrete structure is approximately 35 feet by 10 feet in size and the top of the structure is
less than 1 foot deep.  The identity of such a structure is unknown, although according to
information provided by GZA, many of the structures related to the former MGP were located
along the west side of the site.  The location of the buried reinforced concrete structure is shown
as areas stippled with black circles in Figure 3.

Large areas of buried metal are present at the site, and are especially common in the
northwest portion of the site.   GPR reflections from objects or structures were not received for
such areas, although GPR signal penetration was limited to 1 to 2 feet for this area.  Whether
areas of buried metal are related to the former MGP cannot be determined on the basis of the
geophysical data.  Areas of buried metal are shown as red cross-hatched areas in Figure 3. 

CONCLUSIONS

Based on the geophysical survey conducted by Hager-Richter Geoscience, Inc. at 284
Winter Street in Haverhill, Massachusetts for GZA in September, 2016, we conclude that:

C Utilities were detected at the site, and their locations are shown on Figure 3

C Two large buried objects are present near the northwest corner of the car wash.

C A buried reinforced concrete structure is located on the west edge of the site.

C Areas of buried metal are present and are especially common in northwest portion of the
site
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LIMITATIONS ON USE OF THIS REPORT

This letter report was prepared for the exclusive use of GZA (Client).  No other party
shall be entitled to rely on this Report or any information, documents, records, data,
interpretations, advice or opinions given to Client by Hager-Richter Geoscience, Inc. (H-R) in the
performance of its work.  The Report relates solely to the specific project for which H-R has been
retained and shall not be used or relied upon by Client or any third party for any variation or
extension of this project, any other project or any other purpose without the express written
permission of H-R.  Any unpermitted use by Client or any third party shall be at Client's or such
third party's own risk and without any liability to H-R.

H-R has used reasonable care, skill, competence and judgment in the performance of' its
services for this project consistent with professional standards for those providing similar
services at the same time, in the same locale, and under like circumstances.  Unless otherwise
stated, the work performed by H-R should be understood to be exploratory and interpretational in
character and any results, findings or recommendations contained in this Report or resulting from
the work proposed may include decisions which are judgmental in nature and not necessarily
based solely on pure science or engineering.  It should be noted that our conclusions might be
modified if subsurface conditions were better delineated with additional subsurface exploration
including, but not limited to, test pits, soil borings with collection of soil and water samples, and
laboratory testing.

Except as expressly provided in this limitations section, H-R makes no other repre-
sentation or warranty of any kind whatsoever, oral or written, expressed or implied; and all
implied warranties of merchantability and fitness for a particular purpose, are hereby disclaimed.

If you have any questions or comments on this letter report, please contact us at your
convenience.  It has been a pleasure to work with GZA on this project.  We look forward to
working with you again in the future.

Sincerely yours,
HAGER-RICHTER GEOSCIENCE, INC.

Steven Grant, P.G. Dorothy Richter, P.G.
Senior Geophysicist  President

Attachments: Figures 1 - 3
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GZA 
249 Vanderbilt Avenue 
Norwood, Massachusetts 02062 

Phn: 781-278-5843 
Cell: 781-223-7329 
Email: justin.ivas@gza.com 

 RE: Geophysical Survey 
 Former MGP Site 
 284 Winter Street 
 Haverhill, Massachusetts 

Dear Mr. Ivas: 

In this report, we summarize the results of a geophysical survey conducted by Hager-Richter 
Geoscience, Inc. (HRGS) at the above referenced site in Haverhill, Massachusetts for GZA in 
August 2022. The scope of the survey and area of interest were specified by GZA. As you know, 
HRGS conducted a survey of a larger portion of the site in 2016, and features detected by that 
survey in the current area of interest are included in figures accompanying this report. 

INTRODUCTION 

The site is a former manufactured gas plant (MGP) site located at 284 Winter Street in Haverhill, 
Massachusetts. The general location of the site is shown in Figure 1. The site is currently in use 
as a service station. As part of an environmental investigation of the site, GZA requested a 
geophysical survey in an approximately 1/4-acre area of interest (AOI) to detect underground 
utilities and other obstructions. In particular, GZA indicated that several electric lines that 
emanate from the southwest side of the site carwash were of particular interest. In addition, GZA 
was interested in determining whether a former gas holder, not detected by the 2016 survey, 
could be located.  

The area of interest consists of an approximately 100-ft by 70-ft area located south of the fuel 
pump island area and west of the carwash, and an approximately 30-ft by 40-ft area located south 
of the carwash entrance. The AOI includes asphalt and concrete paved areas, as well as 
landscaped areas. The approximate locations of the areas are shown in Figure 2.  
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OBJECTIVE 

The objective of the geophysical survey was to detect, and if detected, to locate subsurface 
utilities and other subsurface features in the accessible portions of the specified AOI at the site 

THE SURVEY 

Steven Grant, P.G., of HRGS conducted the geophysical survey on August 29, 2022. The project 
was coordinated with Mr. Justin Ivas of GZA. Ms. Victoria Rouleau, also of GZA, was present 
for the survey.  Access to the area of interest was limited by vacuum pumps, trees and shrubs, a 
concrete planter. Photograph 1 shows typical conditions in exterior portions of the AOI.  
 

 
Photograph 1. A portion of the area of interest, view to the southeast. The south end of the carwash is present on the left side of 
the photograph and a landscaped area with trees, shrubs, and concrete planter are present in the center of the photograph. 

The geophysical survey was conducted using time domain electromagnetic induction metal 
detection (EM61), ground penetrating radar (GPR), and precision utility location (PUL) methods.  
The EM61 data were acquired at approximately 8-inch intervals along lines spaced 5 feet apart 
across the accessible portions of AOI. The EM61 survey detects buried metal. However, the EM 
method cannot provide information on the type of objects causing an EM anomaly. 

GPR data were acquired along traverses oriented in two mutually perpendicular directions, with 
lines spaced 5 feet apart. The GPR method can detect both metal and nonmetal objects.  
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The PUL method was used to search for subsurface utilities in the AOI by passively searching 
for signals from active electric lines and by actively tracing signals applied by direct connections 
to accessible utility structures such as conduits, valves, and other exposed pipes in the area of 
interest. 

Local survey grids were established in the AOIs for the acquisition of the geophysical data. The 
locations of some utilities detected at the time of the survey were marked on site and their 
locations were recorded for inclusion on the site plan. The geophysical data were reviewed in the 
office and additional utility segments and other structures were identified, and their locations are 
shown on the plan included in this report. 

EQUIPMENT 

EM61.  The EM survey was conducted using a Geonics EM61-MK2 time domain 
electromagnetic induction metal detector. The EM61-MK2 instrument was designed specifically 
for detecting buried metal objects such as utilities, underground storage tanks (USTs), and 
drums. An air-cored transmitter coil generates a pulsed primary magnetic field in the earth, 
thereby inducing eddy currents in nearby metal objects. The eddy current produces a secondary 
magnetic field that is sensed by two receiver coils, one coincident with the transmitter and one 
positioned 40 cm above the main coil. By measuring the secondary magnetic field after the 
current in the ground has dissipated but before the current in metal objects has dissipated, the 
instrument responds only to the secondary magnetic field produced by metal objects. Four 
channels of secondary response are measured in mV and are recorded on a digital data logger. 
The system is generally operated by pushing the coils configured as a wagon with an odometer 
mounted on the axle to trigger the data logger automatically at approximately 8-inch intervals. 

GPR.  The GPR survey was conducted using a GSSI UtilityScan subsurface imaging radar 
system with a 350HS MHz antenna. The system includes a survey wheel that triggers the 
recording of the data at fixed intervals, thereby increasing the accuracy of the locations of 
features detected along the survey lines.   

GPR uses a high-frequency electromagnetic pulse (referred to herein as “radar signal”) trans-
mitted from a radar antenna to probe the subsurface. The transmitted radar signals are reflected 
from subsurface interfaces of materials with contrasting electrical properties. Travel times of the 
radar signal can be converted to approximate depth below the surface by correlation with targets 
of known depths and by a curve matching routine. We monitor the acquisition of GPR data in the 
field and record the GPR data digitally for subsequent processing. Interpretation of the records is 
based on the nature and intensity of the reflected signals and on the resulting patterns. 
Data from the GPR survey were processed using RADAN 7.6 GPR processing software from 
Geophysical Survey Systems, Inc. We reviewed profile images of the GPR data. Interpretation of 
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the records is based on the nature and intensity of the reflected signals and on the resulting 
patterns. 

PUL.  The PUL survey was conducted using a Radiodetection RD 8000 series PUL instrument. 
The RD 8000 series consists of separate transmitter and receiver. The system can be used in 
"passive" and "active" modes to locate buried pipes by detecting electromagnetic signals carried 
by the pipes. In the "passive" mode, only the receiver unit is used to detect signals carried by the 
pipe from nearby power lines, live signals transmitted along underground power cables, or very 
low frequency radio signals resulting from long wave radio transmissions that flow along buried 
conductors. In the "active" mode of operation, the transmitter is used to induce a signal on a 
target pipe, and the receiver is used to trace the signal along the length of the pipe. Our system 
uses a 10W transmitter. 

LIMITATIONS OF THE METHODS 

HRGS MAKES NO GUARANTEE THAT ALL TARGETS WERE DETECTED 
IN THIS SURVEY. HRGS IS NOT RESPONSIBLE FOR DETECTING 
TARGETS THAT CANNOT BE DETECTED BY THE METHODS EMPLOYED 
OR BECAUSE OF SITE CONDITIONS. GPR SIGNAL PENETRATION MIGHT 
NOT BE SUFFICIENT TO DETECT ALL TARGETS. 

Field mark-outs.  Utilities detected by the PUL method at the time of the survey are marked in 
the field. Adverse weather and site conditions (rain, uneven surfaces, high traffic, etc.) can 
hamper in-field interpretation. Mark-outs made on wet pavement, sand, or gravel surfaces, or in 
active construction zones may not last. HRGS is not responsible for maintaining utility mark-
outs after leaving the work area.  

EM61.  The EM61 cannot detect non-metallic objects. The data from an EM61 survey are 
adversely affected by surface metal. The EM61 has a depth sensitivity limited to about 12 
feet. The instrument is relatively cumbersome and works best where the transmit and 
receive coils can be hand pushed in a small wagon. 

Detection and identification should be clearly differentiated. Detection is the recognition of the 
presence of a metal object, and the electromagnetic method is excellent for such purposes. 
Identification, on the other hand, is determination of the nature of the causative body (i.e., what 
is the body -- a cache of drums, UST, automobile, white goods, etc.?). Although the EM data 
cannot be used to identify all buried metal objects, they provide excellent guides to the 
identification of some objects. For example, buried metal utilities produce anomalies with 
lengths many times their widths.  

GPR.  There are limitations of the GPR technique as used to detect and/or locate targets such as 
those of the objectives of this survey. Limitations include: (1) surface conditions, (2) electrical 
conductivity of the ground, (3) contrast of the electrical properties of the target and the 
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surrounding soil, and (4) spacing of the traverses. Of these restrictions, only the last is 
controllable by us.  

The condition of the ground surface can affect the quality of the GPR data and the depth of 
penetration of the GPR signal. Sites covered with high grass, bushes, landscape structures, 
debris, obstacles, soil mounds, etc. limit the survey access and the coupling of the GPR antenna 
with the ground. In many cases, the GPR signal will not penetrate below concrete pavement, 
especially inside buildings, and a target may not be detectable. The GPR method also commonly 
does not provide useful data under canopies found at some facilities.  For this site the ground 
surface was asphalt, gravel, and grassy area. 

The electrical conductivity of the ground determines the attenuation of the GPR signal and 
thereby limits the maximum depth of exploration. For example, the GPR signal does not 
penetrate clay-rich soils, and targets buried in clay might not be detected.  

A definite contrast in the electrical conductivities of the surrounding ground and the target 
material is required to obtain a reflection of the GPR signal. If the contrast is too small, possibly 
due to construction details or deeply corroded metal in the target, then the reflection may be too 
weak to recognize, and the target can be missed. Typically, metallic pipes produce strong GPR 
reflectors while unreinforced concrete, vitrified clay, transite, plastic, or PVC pipes produce 
weak GPR reflectors. 

With GPR method, when multiple utilities are near each other, or one below the other, usually 
the shallowest utility will be detected, and the deeper utility may be hidden by the shallow utility. 

Spacing of the traverses is limited by access at many sites, but where flexibility of traverse 
spacing is possible, the spacing is adjusted to the size of the target. The GPR operator controls 
the spacing between lines, and the design of the survey is based on the dimensions of the 
smallest feature of interest. Targets with dimensions smaller than the spacing between GPR 
survey lines can be missed. 

PUL.  The PUL equipment cannot detect non-metallic utilities, such as pipes constructed of 
vitrified clay, transite, plastic, PVC, and unreinforced concrete, when used in passive mode 
alone. Such pipes can be detected if a wire tracer is installed with access to such tracer for 
transmission of a signal or where access (such as floor drains and clean-outs) permits insertion of 
a device on which a signal can be transmitted. In some, but not all cases, the subsurface utility 
designation equipment cannot detect metal utilities reliably under reinforced concrete because 
the signal couples onto the metal reinforcing in the concrete. Similarly, the method commonly 
cannot be used adjacent to grounded metal structures such as chain link fences and metal 
guardrails. In congested areas, where several utilities are bundled or located within a short 
distance of each other, the signal transmitted on one utility can couple onto adjacent utilities, and 
the accuracy of the location indicated by the instrument decreases. 
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RESULTS 

General.  The geophysical survey was conducted using the EM61, GPR, and PUL methods 
across the accessible portions of the AOI to detect subsurface utilities and other features of 
interest. Figure 2 shows a color contour plot of the EM61 data and Figure 3 shows the results of 
the GPR survey along with the integrated interpretation of the geophysical data for the area of 
interest.  

EM61.  The EM61 data were acquired at approximately 8-inch intervals along survey lines 
spaced 5 feet apart across the accessible portions of the AOI. As indicated above, the results of 
the EM61 survey are shown in color contour form in Figure 2. Interpretation of EM61 data is 
based on the relative response of the instrument in millivolts to local conditions. The instrument 
is not calibrated to provide an absolute measure of a particular property, such as the conductivity 
of the soil or the strength of the earth’s magnetic field. Subsurface metal objects produce sharply 
defined positive anomalies when the EM61 is positioned directly over them. Acquiring data at 
short intervals along closely spaced lines, as was done at the subject site, provides high spatial 
resolution of the location and footprint of the targets. Thus, buried metal is recognized in contour 
plots of EM61 data by positive anomalies with spatial dimensions roughly corresponding to the 
dimensions of the buried metal. 

Abundant moderate- to high-amplitude EM anomalies (green to red areas) are evident in the 
color contour plot shown in Figure 2 for the AOI. Many such anomalies are attributed to surface 
features such as vacuum pump islands, reinforced concrete pads, and a concrete planter. The 
locations of anomalies attributed to surface metal objects are depicted as blue hatched areas in 
the integrated interpretation plot shown in Figure 3. We note that the presence or absence of 
subsurface metal in such areas cannot be determined based on the EM data alone because of the 
anomalies caused by the surface metal objects. 

Multiple moderate- to high-amplitude EM anomalies (green to red areas) not attributable to 
surface metal are evident in the AOI and are attributed to buried metal. In two locations, the 
elevated EM response not caused by surface metal is attributed to a buried object based on the 
GPR data (see below), and their locations are shown as black rectangles in Figure 3. The 
remainder of the EM anomalies not caused by surface metal are attributed to unidentified areas 
of buried metal, and their locations are shown as red cross-hatched areas in Figure 3.  

GPR Survey and Integrated Interpretation.  Apparent GPR signal penetration was variable at the 
site. In most areas surveyed, GPR signal penetration was fair, with two-way travel time 
reflections received from 20 to 50 ns of the 73 ns acquired for the 350 MHz Hyperstacking 
antenna. Based upon site-specific time-to-depth conversions for the GPR signal, the GPR signal 
penetration in areas with fair GPR signal penetration is estimated to have been about 3 to 8 feet. 
In portions of the site, GPR signal penetration was limited to no more than about 15 ns, or about 
2 feet. Areas of limited GPR signal penetration are shown as stippled areas in Plate 2. 
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The locations of electric lines and an unidentified line were detected and marked on the ground 
at the time of the survey using the PUL and GPR equipment, and their locations are shown in 
Figure 3. The locations of gas and water lines on the east side of the carwash, just outside of the 
AOI, were verified, and their locations are shown in Figure 3.   

Additional unidentified utility segments were detected on the basis of the office review of the 
GPR and EM61 data, and their locations are shown as dark brown dashed lines in Figure 3.  The 
locations of several possible unidentified utilities detected by the 2016 geophysical survey are 
shown as lighter brown dot-dash lines in Figure 3. 

GZA was interested in determining whether foundations for a former gas holder are present in 
the survey area. Based on information provided by GZA, the gas holder would have had a 
diameter of approximately 65 or 70 feet and occupied the central portion of the AOI (with the 
eastern portion overlapping with the footprint of the current-day carwash). We did not detect 
GPR reflections or a pattern of EM response consistent with those expected for a gas holder 
foundation. 

Reflections typical of buried objects with dimensions of approximately 3 feet by 3 feet were 
detected in the AOI that also are associated with elevated EM responses, we infer that the objects 
contain metal. The location of the possible metallic buried objects are shown as black rectangles 
in Figure 3. In addition, several possible small buried objects not associated with an EM 
response were detected on the basis of the GPR data, and such buried non-metallic objects are 
shown as crossed boxes in Figure 3. 

CONCLUSIONS 

Based upon the geophysical survey conducted by HRGS at a former manufactured gas plant 
(MGP) site located at 284 Winter Street in Haverhill, Massachusetts in August 2022, we 
conclude: 

 
• Electric lines and unidentified lines were detected in the area of interest (AOI) at the site 

 
• The locations of gas and water lines outside of the AOI were verified   
 
• The foundations for a possible former gas holder were not detected in the AOI 

 
• Small buried metallic and nonmetallic objects were detected in the AOI 

 
• Areas of unidentified buried metal were detected in the AOI 
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LIMITATIONS ON USE OF THIS REPORT 

This letter report was prepared for the exclusive use of GZA (Client). No other party shall be 
entitled to rely on this Report, or any information, documents, records, data, interpretations, 
advice, or opinions given to Client by Hager-Richter Geoscience, Inc. (HRGS) in the 
performance of its work. The Report relates solely to the specific project for which HRGS has 
been retained and shall not be used or relied upon by Client or any third party for any variation 
or extension of this project, any other project, or any other purpose without the express written 
permission of HRGS. Any unpermitted use by Client or any third party shall be at Client's or 
such third party's own risk and without any liability to HRGS. 

HRGS has used reasonable care, skill, competence and judgment in the performance of' its 
services for this project consistent with professional standards for those providing similar 
services at the same time, in the same locale, and under like circumstances. Unless otherwise 
stated, the work performed by HRGS should be understood to be exploratory and interpretational 
in character and any results, findings or recommendations contained in this Report or resulting 
from the work proposed may include decisions which are judgmental in nature and not 
necessarily based solely on pure science or engineering. It should be noted that our conclusions 
might be modified if subsurface conditions were better delineated with additional subsurface 
exploration including, but not limited to, test pits, soil borings with collection of soil and water 
samples, and laboratory testing.  

Except as expressly provided in this limitations section, HRGS makes no other representation or 
warranty of any kind whatsoever, oral or written, expressed or implied; and all implied 
warranties of merchantability and fitness for a particular purpose, are hereby disclaimed. If you 
have any questions or comments on this letter report, please contact us at your convenience. It 
has been a pleasure to work with you on this project. We look forward to working with you again 
in the future. 

Sincerely, 
HAGER-RICHTER GEOSCIENCE, INC. 

 
Steven Grant, P.G.     Jeffrey Reid, P.G. 
Senior Geophysicist     Owner / Principal Geophysicist 
 

Attachments:  Figures 1 – 3 
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TECHNICAL CHARACTERISTICS 
- Aluminium alloy construction 
- Smooth operation
- High efficiency impeller 
- Maintenance free
- Mountable in any position 
- Recognized TEFC-cURus motor
- G1/8” female thread on both suction 

and discharge silencer port flanges 
OPTIONS 
- Special voltages (IEC 38)
- Surface treatments 
ACCESSORIES 
- Inlet and/or inline filters
- Additional inlet/outlet silencers
- Safety valves
- Flow converting device
- Optional connectors
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Installed power Hp
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diff erential pressure
p ( In Hg)

K10-TS 1093 906

K07-TS 588 487

K09-TS 941 780

Weight
Lbs

Model

Maximum flow         
Noise level Lp dB (A)

(1) Overall 
dimensions H

Inches

 cfm

1/8” gauge port 
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(1) Noise measured at 1 m distance with inlet and outlet ports piped, in accordance to ISO 3744. 
(2) K11-K12-TS Hp 30 vertical assembly only.

- For proper use, the blower should be equipped with inlet filt
- Ambient temperature from +5° to +104°F. 
- Specifications subject to change without notice. 

   er and safety valve; other accessories available on request. 

SERIESTS 
       SN 1826-14

REGENERATIVE BLOWERS VACUUM

   SCL K07 / K08 / K09 / K10 / K11 / K12

B

Model a b c d e f G l m n o p1 q r s t u z

K07-TS 16.69 20.91 12.56 3.86 18.50 17.24 4" NPT 7.17 0.51 9.84 21.65 31.57 0.98 11.77 0.20 M8 11.61 0.63
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K09-TS 19.37 24.02 14.37 4.41 20.08 18.82 5" NPT 8.27 0.51 9.84 21.65 33.46 1.38 12.40 0.20 M8 14.17 0.63

K10-TS 20.31 24.53 14.37 4.41 20.08 18.82 5" NPT 8.27 0.51 9.84 21.65 33.46 1.38 12.40 0.20 M8 14.17 0.63

K11-TS 21.34 25.59 14.96 4.17 21.26 20.00 5" NPT 8.98 0.51 9.84 21.65 34.25 1.38 12.60 0.20 M8 15.35 0.63

K12-TS 21.57 25.71 14.96 4.17 21.26 20.00 5" NPT 8.98 0.51 9.84 21.65 34.8 1.38 12.60 0.20 M8 15.4 0.63
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National Environmental Systems 
Phone 508-226-1100  Fax  508-226)-1180 84 Dunham Street Attleboro, MA  02703 

www.nes-inc.biz

MOISTURE SEPARATOR 

GENERAL THEORY 

The moisture separator removes liquids from the process stream in 
soil venting applications to help protect the blower from corrosion and 
mineral deposits caused by water.

DESIGN INFORMATION 

NES moisture separators operate on the principles of cyclonic section 
aided by velocity reduction. The moisture separator inlet pipe is set 
tangential to the tank wall, a stringer pipe extends down past the 
separator inlet is placed in the center of the tank.  The moisture laden 
air stream is forced into a cyclonic rotation.  The centrifugal force 
produced throws the water droplets to the outer wall of the separator 
where they fall and collect at the bottom. Additional efficiency is 
produced when the velocity is reduced to values between 1500 fpm 
and 6000 fpm.  For a separator of this type, moisture separation 
efficiency is typically 95% or greater for moisture droplets greater 
than 10 micron.

CONSTRUCTION 

NES moisture separators are constructed of carbon steel with bronze 
drain valves, removable lid with EPDM gasket, mechanical ball and 
float assembly standard for drum style separators. Sight glass, 
emergency high-level switch and pump out switches are optional. 
Tank style separators are standard with carbon steel construction, 
bronze drain valves, flanged clean-out port, sight glass and 
emergency high level switch.  Pump-out switches and mist eliminator 
are optional.  All separators are primed and coated with a rust 
inhibitor to prevent corrosion.



National Environmental Systems 
Phone 508-226-1100  Fax  508-226)-1180 84 Dunham Street Attleboro, MA  02703 

www.nes-inc.biz

Tank Style Moisture Separator 
*___ gallon total capacity

* Carbon Steel construction, exterior primed & painted
* 4" MNPT Tangential Inlet - Vapor

* Demister
* 4" FNPT Outlet - Vapor

* 2" Clear PVC Sight Glass
* Clean-out Man-way
* 1" Ball drain valve

* 2" MPT Pump Out - Liquid
* (3) Position High Level Switch



Data

Rietschle Inc.

7222 Parkway Drive
Hanover, MD 21076   USA

410 - 712 - 4100
Fax 410 - 712 - 4148
E-Mail:
info@rietschleusa.com
http://
www.rietschleusa.com

DLR

DLR 100

DLR 250

DLR 300

DLR 400

DLR 500

Compressors Compresores Compresseurs Compressores

DA 881

2.1.2002

A Suction Succión Aspiration Sucção
B Pressure connection Conexión presión Raccord surpression Conexão da pressão
D Pressure regulating valve Válvula reguladora de presión Valve de réglage pression Válvula de regulagem da pressão
E Cooling air entry Entrada aire refrigerante Entrée air refroidissement Entrada do ar refrigerante
F Cooling air exit Salida aire refrigerante Sortie air refroidissement Saída do ar refrigerante
N Data plate Placa fecha Etiquette caractéristique Placa da data
O Rotation arrow Dirección de rotación Flèche sens rotation Direção da rotação
Z Inlet silencer Silenciador entrada Silencieux d'aspiration Silenciador de entrada
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* Capacity refers to free air at 1 standard atmosphere and 20° C (68° F)./ La capacidad se refiere al aire libre a 1 atmosfera estandár de presión y a 20° C (68° F) de temperatura./ Le
débit est mesuré à l'atmosphère de 1 bar (abs.) à 20° C (68° F)./ A capacidade refere-se ao ar livre a uma atmosfera padrão 1 e a 20° C (68° F).

Curves and tables refer to compressor at normal operating temperature./ Las curvas y las tablas se refieran al compresor a la temperatura normal de operación./ Les courbes et tableaux
sont établies, compresseur à température de functionnement./ As curvas e tabelas referem-se ao compressor a temperatura normal de operação.

Technical information is subject to change without notice!/ La información técnica está sujeta a cambios sin previo aviso!/ Sous réserve de modification technique./ A informação técnica

está sujeita a mudança sem aviso prévio!

The listed values for a, ø w and full load amperage may vary because of different motor manufacturers./ Los valores listados para a, ø w y para el amperaje de carga completa pueden
variar para distintos fabicantes de motores./ Les dimensions a et ø w ainsi que l'ampérage peuvent différer des données indiquées ci-dessus, selon le fabricant du moteur./ Como variam
os fabricantes de motores, poderá haver variação dos valores indicados para a, ø w e para uma amperagem da carga total.

# on request # on pedido # sur demande # a pedido

cfm Capacity Capacidad Volume engendré Capacidade
psig Excess pressure Exceso de presión Surpression Pressão excessiva
3~ Motor version Versión motor Exécution moteur Versão do motor
kw / hp Motor rating Datos motor Puissance moteur Potência do motor
rpm Speed Velocidad Vitesse rotation Velocidade
dB(A) Average noise level Nivel de ruido medio Niveau sonore moyen Nível médio de ruído
lbs Weight Peso Poids Peso
l Oil capacity (Gear) Instrumentos capacidad aceite Charge d'huile (Engrenage) Engrenagem da capacidade do óleo

Accessories Accesorios Accessoires Acessórios
ZRK Non return valve Válvula retención Clapet anti-retour Válvula sem retorno
ZAF Suction filter Filtro succión Filtre d'aspiration Filtro de sucção
ZDR Pressure regulating valve Válvula reguladora de presión Valve de réglage pression Válvula de regulagem da pressão
ZPD Pulsation silencer Silenciador de pulsación Absorbeur de pulsations Silenciador de pulsação
ZMS Motor starter Arranque motor Disjoncteur moteur Arranque do motor
ZAD Soft starter Soft starter Démarrage progressif Soft starter

50 Hz 60 Hz
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Compact Filter Silencers 
FS Series 1/2”-6”MPT, 4”-6”FLG 

• Fully drawn weatherhood 
• Tubular silencing design - tubes are posiƟoned to maximize  
  aƩenuaƟon and air flow while minimizing pressure drop 
• Corrosion resistant carbon steel construcƟon  
• Powder coat finish 

Features 

• Tap holes available 
• Pressure drop indicator (See page 3-12) 
• Various media for different environments 
• Stainless steel construcƟon 
• Various nonstandard finishes and connecƟon styles 
• Side Access Silencer Filters (LQB Series) for space restricted 

enclosures (select models) 

Options 

• Temp (conƟnuous): min -15°F (-26°C) max 220°F (104°C) 
• Filter change out differenƟal: 15-20” H2O over iniƟal Δ P 
• Pressure drop graphs available upon request 
• Polyester: 99%+ removal efficiency standard to 5 micron 
• Paper: 99%+ removal efficiency standard to 2 micron 

Technical Specifications A 

B 

C 

Outlet 

Inlet 

Tidbit: Charlie Solberg Sr. “Senior” 
designed our first filter silencer in 1966.  
The FS-15 size filter was created for small 
air compressors. 

www.solbergmfg.com • sales@solbergmfg.com • Sales: 630.773.1363 • Fax: 630.773.0727 Pg. 2-6 
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Compact Filter Silencers 
FS Series 1/2”-6”MPT, 4”-6”FLG

Note: Model offerings and design parameters may change without noƟce.  See www.solbergmfg.com for most current offering.  

MPT Outlet Assemblies 

Flange Outlet Assemblies 

B.C. O.D.

B.H. 

O.D.: Outside Diameter
B.C.: Bolt Circle
B.H.: Bolt Hole

See Filter Silencer Technical Data secƟon for sizing guidelines. 

See Filter Silencer Technical Data secƟon for sizing guidelines. 

Pg. 2-7 www.solbergmfg.com • sales@solbergmfg.com • Sales: 630.773.1363 • Fax: 630.773.0727
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Assembly No. of Element
Flange SCFM Silencing Approx. SCFM
Outlet Rating Polyester Paper A B C Tubes Wt. lbs Polyester Paper Rating

4" 520 FS(12)-235P-400F FS(12)-234P-400F 13 7/8 3 11/16 12 1/4 6 32 235P 234P 570
4" 520 FS-275P-400F FS-274P-400F 14 4 16 9 39 275P 274P 1100
5" 800 FS-245P-500F FS-244P-500F 14 4 1/8 16 14 38 245P 244P 880
5" 800 FS-275P-500F FS-274P-500F 14 4 1/8 16 14 41 275P 274P 1100
6" 1100 FS-275P-600F FS-274P-600F 15 5 1/8 16 18 42 275P 274P 1100

Replacement
Assembly Part Number Dimensions - inches Element Part No.

125/150# Dimensions - inches No. of Flange
Pattern Flg O.D. B.C. B.H. Holes Thickness

4" 9 7 1/2 0.75 8 0.5
5" 10 8 1/2 0.88 8 0.5
6" 11 9 1/2 0.88 8 0.5

Assembly No. of Element
MPT SCFM Silencing Approx. SCFM

Outlet Rating Polyester Paper A B C Tubes Wt. lbs Polyester Paper Rating
1/2" 10 FS-15-050 FS-14-050 3 7/16 1 6 1 2 15 14 35
3/4" 25 FS-15-075 FS-14-075 4 1 1/4 6 2 2 15 14 35

1" 35 FS-15-100 FS-14-100 4 1 5/16 6 3 2 15 14 35
1" 55 FS-19P-100 FS-18P-100 6 3/8 1 4/16 6 3 3 19P 18P 100

1 1/4" 70 FS-19P-125 FS-18P-125 6 3/4 1 5/8 6 5 3 19P 18P 100
1 1/2" 85 FS-19P-150 FS-18P-150 6 3/4 1 5/8 6 5 4 19P 18P 100

2" 135 FS-31P-200 FS-30P-200 7 1/2 2 3/8 10 5 8 31P 30P 195
2" 135 FS-231P-200 FS-230P-200 12 2 3/8 10 5 14 231P 230P 300

2 1/2" 195 FS-31P-250 FS-30P-250 7 1/2 2 1/2 10 5 8 31P 30P 195
2 1/2" 195 FS-231P-250 FS-230P-250 12 3/8 2 5/8 10 9 15 231P 230P 300

3" 300 FS-231P-300 FS-230P-300 12 3/4 3 1/8 10 1/4 9 15 231P 230P 300
3" 300 FS(12)-235P-300 FS(12)-234P-300 12 7/8 2 11/16 12 1/4 3 29 235P 234P 570
3" 300 FS-275P-300 FS-274P-300 13 3 16 9 33 275P 274P 1100
4" 520 FS(12)-235P-400 FS(12)-234P-400 13 7/8 3 11/16 12 1/4 6 29 235P 234P 570
4" 520 FS-275P-400 FS-274P-400 14 4 16 9 34 275P 274P 1100
5" 800 FS-245P-500 FS-244P-500 14 4 1/8 16 14 33 245P 244P 880
5" 800 FS-275P-500 FS-274P-500 14 4 1/8 16 14 36 275P 274P 1100
6" 1100 FS-275P-600 FS-274P-600 15 5 1/8 16 18 38 275P 274P 1100

Replacement
Assembly Part Number Dimensions - inches Element Part No.
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" T " Style Vacuum Filters

SOLBERG
®

CT Series 1” –  6”

 ■
 ■
 ■
 ■

Features 
 ■
 ■
 ■

 ■

 ■
 ■
 ■
 ■
 ■
 ■

 ■
 ■
 ■
 ■
 ■
 ■

Inlet/Outlet
   Size        Type

Assembly 
SCFM

Assembly
Part Number

    Polyester               Paper
Dimensions - inches

     A             B              C             D
Suggested 
Service HT.

E
Approx.
Weight

(lbs)
Replacement

Element Part No.
Polyester     Paper

Element 
SCFM

CT-897-100C CT-896-100C
CT-897-125C CT-896-125C
CT-897-150C  CT-896-150C
CT-851-200C  CT-850-200C
CT-851-250C  CT-850-250C
CT-235P-300C CT-234P-300C
CT-235P-400C CT-234P-400C
CT-275P-600C CT-274P-600C

A 

C 

B 

E 

D 
ATEX
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Stoddard Silencers, Inc.
1017 Progress Drive • Grayslake, Illinois 60030
Telephone (847) 223-8636 • FAX (847) 223-8638
E-Mail - info @ stoddardsilencersinc.com
Web page - www.stoddardsilencersinc.com
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Discharge silencers are essential to good system
performance on all rotary blower systems. The 
belief that the discharge creates less noise than 
the inlet is erroneous because the discharge 
pulsations and noise are normally contained in 
a closed system.
The rotary positive blower does not compress 
the air as it moves from the blower inlet to the 
blower discharge. Compression takes place when
line pressure backs up into the open port — thus
compressed air is then pushed out into the line. 
This action takes place in a very short period of 
time and produces steep wave forms that can be
destructive to piping and other equipment unless
properly treated.
Blower displacement and speed are the major 

parameters in designing discharge silencers that
perform their assigned function and will live 
throughout the useful life of the blower. Normally 
for good silencing the discharge silencer should
have an internal volume to blower displacement 
ratio of 18 to 1.
Blower speed dictates the model used. When the
blower speed is below the transition speed the 
multi-chamber type is recommended to properly
treat the noise emitted from the blower discharge.
When the blower speed is above the transition
speed, the intensity of the high frequencies is
increased, requiring a modified design incorporat-
ing acoustic materials to absorb these frequencies.
Normally acceptable discharge silencer pressure
drop is in the range of 3 to 12 inches of water.

Discharge Silencer Size Selection Chart
ICFM Range at Blower Inlet

Discharge
Silencer Size 4 PSIG 6 PSIG 8 PSIG 10 PSIG 12 PSIG 15 PSIG

112° F 134° F 156° F 178° F 200° F 233° F

1 0 - 38 0 - 40 0 - 42 0 - 44 0 - 46 0 - 49
1�� 39 - 89 41 - 95 43 - 101 45 - 106 47 - 110 50 - 117
2 90 - 148 96 - 158 102 - 167 107 - 175 111 - 183 118 - 194
2�� 149 - 210 159 - 224 168 - 237 176 - 249 184 - 260 195 - 275
3 211 - 325 225 - 347 238 - 367 250 - 385 261 - 402 276 - 426
4 326 - 564 348 - 601 368 - 636 386 - 667 403 - 697 427 - 738
5 565 - 881 602 - 939 637 - 994 668 - 1042 698 - 1090 739 - 1153
6 882 - 1265 940 - 1348 995 - 1427 1043 - 1497 1091 - 1565 1154 - 1656
8 1266 - 2204 1349 - 2349 1428 - 2486 1498 - 2608 1566 - 2726 1657 - 2885

10 2205 - 3474 2350 - 3702 2487 - 3918 2609 - 4110 2727 - 4296 2886 - 4548
12 3475 - 4983 3703 - 5301 3919 - 5619 4111 - 5895 4297 - 6162 4549 - 6523
14 4984 - 6421 5302 - 6842 5620 - 7241 5896 - 7596 6163 - 7941 6524 - 8405
16 6422 - 8452 6843 - 9006 7242 - 9531 7597 - 9998 7942 - 10451 8406 - 11063
18 8453 - 10749 9007 - 11453 9532 - 12121 9999 - 12716 10452 - 13292 11064 - 14070
20 10750 - 13769 11454 - 14671 12122 - 15526 12717 - 16288 13293 - 17026 14071 - 18022
22 13770 - 16186 14672 - 17246 15527 - 18252 16289 - 19147 17027 - 20015 18023 - 21186
24 16187 - 19313 17247 - 20579 18253 - 21779 19148 - 22847 20016 - 23883 21187 - 25280

Discharge Silencer Model Selection Chart

Discharge
Blower Transition

Below Transition Speed Above Transition Speed

Gear Speed - RPM
Size (2700 FPM)* Standard Silencing High Degree Silencing Standard Silencing High Degree Silencing

2 5152 D12 D13 D32 D71 D33
2�� 4125

3 3435
3�� 2945
4 2580
5 2060
6 1720
7 1470
8 1285

10 1030
12 860
14 735
16 645
18 573
20 515

*Transition speeds shown are for two lobe rotary blowers. For three lobe blowers use 67% of the rpm shown.

2

Stoddard
Silencers

Series “D”

Rotary Blower Discharge Silencers
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Tabulated Pressure Drop in Inches of Water for Various Velocities Thru Silencer - 
Models D12, D13, D32, D33

Blower Discharge Silencer Discharge Velocity - FPM

PSIG °F 3000 3500 4000 4500 5000 5500 6000
4 112 2.77 3.78 4.95 6.24 7.70 9.33 11.09
5 123 2.87 3.90 5.12 6.45 7.97 9.64 11.47
6 134 2.96 4.03 5.28 6.65 8.22 9.94 11.83
7 145 3.04 4.14 5.43 6.85 8.46 10.23 12.18
8 156 3.13 4.26 5.58 7.04 8.69 10.51 12.51
9 167 3.21 4.37 5.72 7.22 8.91 10.78 12.83

10 178 3.29 4.47 5.86 7.39 9.13 11.04 13.14
11 189 3.36 4.57 5.99 7.56 9.34 11.30 13.44
12 200 3.43 4.67 6.13 7.72 9.54 11.54 13.73
13 211 3.50 4.77 6.25 7.88 9.73 11.78 14.01
14 222 3.57 4.86 6.37 8.04 9.92 12.00 14.29
15 233 3.64 4.95 6.49 8.18 10.10 12.23 14.55

”C” - Pressure Drop Constant for Discharge Silencers

Model C Model C
D32 / D32H 151 D12 / D12H 151

D32T 162 D13 / D13H 151
D33 / D33H 151 D31H 151

D33T 162 D71 / D71J 27

Discharge Silencer Pressure Drop Calculations
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Basic Silencer Configurations

Flanged, NPT and plain pipe tubes inlet,
outlet are available

See Accessory Bulletin “A” for optional
mounting brackets, raincaps, and other
accessories

Other Stoddard Silencers Products

In-Line
Configuration

“H”
Configuration

“R”
Configuration

“HX”
Configuration

Spark
Arrester

F64 Air Filters
Up to 5600 CFM

F21 Panel Air Filters
2500 CFM and Up

F65 In-Line Air Filters
Up to 5600 CFM

“G”
Configuration

“T”
Configuration

Stoddard Silencers, Inc.
1017 Progress Drive • Grayslake, Illinois 60030
Telephone (847) 223-8636 • FAX (847) 223-8638
E-Mail - info @ stoddardsilencersinc.com
Web page - www.stoddardsilencersinc.com

Stoddard
Silencers

LC-2500-2/04 PRINTED IN U.S.A.

L_Bulletin D 3/6/04  9:52 AM Page 4



 

 

VS Series – High Flow 
Vapor Phase Activated Carbon Adsorber 

 

 

 

 

 

MODEL VGAC(lbs.) Flow(cfm) 
Max 

Footprint Overall 
Height 

Inlet/Outlet Overall 
Weight-lbs. 

       
VS-500 500 650 3’ x 3’ 4’ 4” FPT 900 

VS-1000 1000 1200 4’ x 4’ 4’ 6” 4” FPT 1,500 
VS-2000 2000 1200 4’ x 4’ 6’ 8” 4” or 6” 2,700 
VS-3000 3000 1750 5’ x 5’ 6’ 8” 8” 4,500 
VS-5000 5000 3500 6’ x 8’ 6’ 8” 10” 7,500 

VS-10000 10,000 6000 8’ x 10’ 7’ 8” 12” 15,000 
 

 

 

 



 

 

APPENDIX M - SITE HEALTH AND SAFETY PLAN 
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1.  CLIENT/SITE/PROJECT INFORMATION 

Client:  National Grid 

Site Address:  284 Winter Street, Haverhill, Massachusetts 

Site Description (be sure to list pertinent site features, chemicals used at the facility, and other potential hazard sources:   
The Site is an active Haffner’s retail Gasoline Station and car wash. 

Work Environment (active manufacturing, office, vacant site, undeveloped property, etc.): 
Developed property currently used as a gasoline dispensing station and car wash. The Little River borders the property to the west, separated 
from the upland area by a retaining wall. Site is a former MGP Site. 

Job/Project #:  01.0172397.10 Estimated Start Date:  September 1, 2024 Estimated Finish Date: September 1, 2027 

Site is Covered by the Following Regulations: OSHA HAZWOPER Standard  Mine Safety and Health Administration  

 OSHA Construction Regulations   

 

2.  EMERGENCY INFORMATION 

Hospital Name: Holy Family Hospital Hospital Phone:  978-374-2000 

Hospital Address: 140 Lincoln Avenue, Haverhill, MA Directions and Street Map Attached:  Yes 

Local Fire #: 911 or 978-373-8460 Local Ambulance #: 911 or 978-373-8460 Local Police #: 911 or 978-373-1212 

WorkCare Incident Intervention Services: For non-emergencies, if an employee becomes hurt or sick call 888-449-7787 

Other Emergency Contact(s): 
Charles Lindberg – GZA 
Jesse Edmands – National Grid 

Phone #’s: 
781-278-3830 (office) 781-760-6412 (cell) 
(781) 434-8631 (cell) 
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Site-Specific Emergency Preparedness/Response Procedures/Concerns:   
Site is an active gas station and car wash. Service station manager must be notified a minimum of 24 hours in advance of scheduled work.  Alert 
attendants/station manager of any emergencies. Significant vehicle traffic. Conduct a H&S briefing with personnel each visit and comply with 
GZA HASP. Reference attached map and directions to local hospital. Reference attached Job Hazard Analysis forms. Reference attached 
National Grid Incident Reporting best practices.  
Conduct pre job site briefing with project members, including client representatives (as applicable), to review emergency procedures and 

responsibilities prior to start of each day’s work.  Review emergency contact information, locations of emergency equipment (e.g. first 
aid kits, fire extinguishers, and evacuation routes), current location and access to hospital.  Ensure that cell phones are charged daily and 
have vehicle phone chargers on hand. Emergency Response Procedures and Rally Points will be discussed in the site-specific orientation 
and periodically during daily site health and safety briefings.  Make potable water and soap (for washing) available to site personnel.  Acid 
sample preservatives (hydrochloric acid, nitric acid) will be used on-Site.  Refer to the attached SDSs for each commercial chemical used 
on the Site. 

Anticipated emergencies on site include physical injuries, potential for chemical exposure, fire, and heat related injuries. Personnel on site 
will have current first aid and CPR training and will be able to respond to minor injuries and potential heart attacks while emergency 
response personnel are contacted for assistance. 

Personal Injury: For minor injuries, such as cuts, burns, exhaustion, heat cramps, insect stings, etc., the affected employee will be removed 
to an uncontaminated area for administration of appropriate first aid. If the injury warrants additional medical attention, the affected 
employee will be properly decontaminated, as necessary and appropriate to the situation, and transported to the nearest hospital or 
emergency medical facility. 

For more serious injuries the Field Safety Officer (FSO) or designee will summon emergency assistance to the project site. No attempt will be 
made by GZA personnel to move the victim, without the aid and/or instructions of qualified emergency response personnel. 

 
The following minimum emergency equipment shall be kept and maintained on-site: 
- Industrial first aid kit 
- Portable eye wash station 
Portable potable water station to wash hands and exposed skin 
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• All EHS Events (incidents, first aid, near misses, unsafe acts/conditions, fires, chemical spills, property damage, and extraordinary safe 

behaviors) must be reported immediately to the Project Manager and to the GZA People-Based Safety App.  National Grid project manager 
must be notified of any health and safety incidents as soon as is practicable. 

• In the event of a chemical release greater than 5 gallons, site personnel will evacuate the affected area and relocate to an upwind location.  
The GZA Field Safety Officer and client site representative shall be contacted immediately. 

• Site work shall not be conducted during severe weather, including high winds and lightning, or high flows within the Little River or 
immediately following significant precipitation events.  In the event of severe weather, stop work, lower any equipment (drill rigs), and 
evacuate the affected area. 

 

 
1 Copy from or reference proposal or applicable design plan as appropriate.  

3.  SCOPE OF WORK 

General project description, and phase(s) or work to 
which this H&S Plan applies1. 

Installation of air sparge and soil vapor extraction wells, above and below grade 
piping between wells, and the remediation unit. Work includes: vacuum excavation 
and drilling, shallow soil excavation, construction of the piping enclosures and 
exterior vault boxes, soil management, installation of an electrical power supply feed 
and interconnects for the remedial system, and Site restoration.  Operation, 
Maintenance and Monitoring (OMM) activities will be performed on a routine basis 
following system startup. 

Specific Tasks Performed by GZA:  Tasks by GZA during construction will include construction management of 
subcontractors and oversight of the new piping installation, pressure testing air 
sparge and soil vapor extraction piping and instrumentation sections, and installation 
of the remediation unit.  Soil screening during subsurface work and collection of 
laboratory samples if necessary.  While the system is operational, tasks by GZA will 
include collection of system data, adjustments to system components and/or 
individual wells, and other activities associated with the startup. 

Concurrent Tasks to be Performed by GZA-hired 
Subcontractors (List Subcontractors by Name): 

As of the date of this draft HASP, subcontractor procurement has not been finalized.  
GZA is assuming a multiple-source procurement process for the remedial system 
including (but not limited to) drilling, earthwork, system assembly and electrical 
power supply installation/connection.  This HASP will be updated when the 
procurement approach is finalized. 

Concurrent Tasks to be Performed by Others: None 
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4.  SUB-SURFACE WORK, UNDERGROUND UTILITY LOCATION 

Will subsurface explorations be conducted for this work (drilling, excavation, test pits)?        Yes      No 

Have GZA project-related files been searched for existing private utility drawings?         Yes      No    N/A 

Has GZA requested utility drawings from our Client, property owner, and others?        Yes      No    N/A 

Have existing drawings been reviewed for possible conflicts with planned work?        Yes      No    N/A 

Will GZA personnel be required to use a hand-auger as part of this work?        Yes      No    N/A 

Will subsurface explorations be conducted as part of this work (drilling or excavation)?         Yes      No 

Will GZA personnel be required to use a hand-auger as part of this work?        Yes      No 

Site property ownership where underground explorations will be conducted on: 
Haffner’s Realty Trust (Haffner’s Gas Station) 

Public Access Property          Yes            No 

Private Property                      Yes            No 

Have Necessary Underground Utility Notifications for Subsurface Work Been Made?   Yes     Yet to be conducted     

Specify Clearance Date & Time, Dig Safe Clearance I.D. #, And Other Relevant Information:  Dig safe clearance will be acquired by the drilling 
and/or excavation contractor prior to mobilization and will provide clearance I.D.# and other relevant information to GZA.  
 

IMPORTANT! For subsurface work, prior to the initiation of ground penetrating activities, GZA personnel to assess whether the underground 
utility clearance (UUC) process has been completed in an manner that appears acceptable, based on participation/ confirmation by other 
responsible parties (utility companies, subcontractor, client, owner, etc.), for the following: 

Electric: 
Fuel (gas, petroleum, steam): 
Communication: 
Water: 
Sewer: 
Other:_______________________ 

  Yes 

  Yes 

  Yes 

  Yes 

  Yes 

  Yes 

  No 

  No 

  No 

  No 

  No 

  No 

  NA 

  NA 

  NA 

  NA 

  NA 

  NA 

  Other________________________________ 

  Other________________________________ 

  Other________________________________ 

  Other________________________________ 

  Other________________________________ 

  Other________________________________ 

Comments: GZA’s review of the UUC process will be performed subsequent to Dig safe activities and clearance. 

 

 

Any OSHA PERMIT-REQUIRED CONFINED SPACE entry? 

   YES         NO 

IF YES, ADD CONFINED SPACE ENTRY PERMIT FOR THAT PORTION OF THE WORK 

Any INDOOR fieldwork?    YES         NO  

IF YES, EXPLAIN:   
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5.  HAZARD ASSESSMENT (CHECK ALL THAT APPLY AND ADDRESS EACH HAZARD IN SECTION 6) 
A.  GENERAL FIELDWORK HAZARDS 

 Confined Space Entry (Add Confined Space Entry Permit) 

 Abandoned or vacant building/Enclosed Spaces 

 Significant Slip/Trip/Fall Hazards 

 Unsanitary/Infectious Hazards 

 Poisonous Plants 

 Biting/Stinging Insects 

 Feral Animal Hazards 

 Water/Wetlands Hazards  

 Remote Locations/Navigation/Orientation hazards 

 Heavy Traffic or Work Alongside a Roadway 

 Weather-Related Hazards  

 Motor vehicle operation Hazards 

 Heavy Equipment Hazards  

 Structural Hazards (i.e. unsafe floors/stairways/roof) 

 Demolition/Renovation 

 Presence of Pedestrians or the General Public 

 Overhead Hazards (i.e. falling objects, overhead power lines) 

 Portable Hand Tools or Power Tools  

 Significant Lifting or Ergonomic Hazards 

 Electrical Hazards (i.e. Equipment 120V) 

 Other Stored energy Hazards (i.e. Equipment with High Pressure 
or Stored Chemicals) 

 Fire and/or Explosion Hazard 

 Elevated Noise Levels 

 Excavations/Test Pits 

 Explosives or Unexploded Ordinance/MEC 

 Long Distance or Overnight Travel 

 Personal Security or High Crime Area Hazards 

 Working Alone 

 Ionizing Radiation or Non-Ionizing Radiation 

 Chemical/Exposure Hazards (See Part B for Details) 

 Other:  Biohazard from improperly discarded hypodermic 
needles / waste on land and in water 

 
B.  CHEMICAL/EXPOSURE HAZARDS (CONTAMINANTS ARE CONTAINED IN X SOIL, X WATER, X GROUNDWATER) 

 No chemical hazards anticipated 

 Hydrogen Sulfide (H2S) 

 Cyanides, Hydrogen Cyanide (HCN) 

 Carbon Monoxide 

 Herbicides, Pesticide, Fungicide, Animal Poisons 

 Metals, Metal Compounds:   

 Corrosives, Acids, Caustics, Strong Irritants 

 Polychlorinated Biphenyls (PCBs) 

 Polycyclic Aromatic Hydrocarbons (PAHs) 

 Compressed Gases 

 Flammable/Combustible Liquids 

 Radiation Hazards (i.e. radioactive sealed/open source, x-rays, 
ultra violet, infrared, radio-frequency, etc.) 

 Methane  

 Chemicals Subject to OSHA Hazard Communication (attach Safety 
Data Sheet for each chemical GZA brings to the site) 

 Containerized Waste, Chemicals in Piping & Process Equipment 

 Emissions from Gasoline-, Diesel-, Propane-fired Engine, Heater, 
Similar Equipment 

 General Work Site Airborne Dust Hazards 

 Volatile Organic Compounds (VOCs), BTEX 

 Chlorinated Organic Compounds 

 Fuel Oil, Gasoline, Petroleum Products, Waste Oil 

 Asbestos 

 Oxygen Deficiency, Asphyxiation Hazards 

 Other:   

 

6.  SITE-SPECIFIC OVERVIEW OF H&S HAZARDS/MITIGATIONS (NOTE: Based on Hazard Assessment, Section 5) 

Describe the major hazards expected to be present at the jobsite, and describe the safety measures to be implemented for worker 
protection (refer to items checked in Section 5 above).  Use brief abstract statements or more detailed narrative as may be appropriate.  

ON-SITE HAZARDS: HAZARD MITIGATIONS: 

Task Hazard Analyses The following THA’s are appropriate for reference under this scope: 

• 4.01 - Drilling Observations/Soil Sampling 

• 4.02 - Groundwater Sampling 
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• 4.4B - Manual Excavation and Trenching 

• 5.02 - Soil Vapor Extraction-Air Sparging 

• 11.01 - Hazardous Materials Survey and Remediation 

• 17.01 - Construction Oversight 

• 18.01 - Remediation Systems O-M 

• 20.11 - Field Sampling 

• 21.01 - General Outdoor Field Work. 

Owning Zero Ensure all GZA personnel on-site have downloaded the People-Based Safety app to 
their mobile phones and are familiar with using it to report safety events.  Prior to 
work each day, review Owning Zero rules with all on-site during the morning safety 
meeting. Hold daily safety meetings and provide updates as site conditions change, 
add new hazards as work dictates, utilize work pauses and stoppages if unsafe 
conditions are identified and additional safety procedures are required. 

General Field Work Hazards The Site is an active gas dispensing station and car wash. Field personnel should be 
aware of other work and/or equipment, mainly motor vehicles, being used at the 
time of the soil gas, soil, and groundwater sampling. Be aware of drilling operations, 
personnel, and any other equipment at all times. Field personnel will be required to 
wear level D personal protection equipment at all times (e.g., hard-hat, safety 
glasses, steel-toed boots, inner gloves, etc.). Personnel must also be cognizant of 
uneven footing including slip, trip, and fall hazards while overseeing vacuum, drilling, 
shallow excavation (trenching) and AS and SVE piping system installation activities.  
Also reference attached 21.01 – General Outdoor Field Work 

Weather-Related Hazards Assess weather conditions prior to on-Site work and examine forecast for anticipated 
period of work. Dress appropriately for weather conditions (e.g., precipitation, 
temperature ranges over anticipated duration of field work.) 
Be aware of the anticipated weather conditions prior to mobilization to the Site. 
Unacceptable field work conditions are not precise, but may include Site specific 
conditions, general location, extreme weather conditions (e.g., lightning, excessive 
heat, cold, or wind), travel conditions, and other factors. Professional judgement is 
required, and personal assessment of safety must always be individually assessed.  
Stay hydrated. Wear sunscreen and layers, as appropriate.  
 
Also reference attached 21.01 – General Outdoor Field Work 

Drilling Hazards Prior to mobilization to the project site, all underground utilities will be located and 
properly marked. All personnel working in proximity to heavy equipment will be 
familiarized with the location and operation of emergency kill switches prior to 
equipment start-up. No loose clothing, jewelry or unsecured long hair is permitted 
near the equipment. Keep hands and feet AWAY from all moving parts while work 
is in progress. Persons shall not pass under or over a moving stem or auger, or 
other elevated loads or equipment. Watch for moving vehicles and equipment. 
Stay out of equipment radius while work is in progress. Maintain visibility and eye 
contact with operators. Wear reflective vest to enhance visibility. Stay clear of 
equipment (minimum 6 feet) while operating, and do not approach unless 
equipment has been stopped and eye contact/coordination is made with 
equipment operator for personnel to approach equipment to make observations or 
collect samples.   
GZA personnel shall not climb onto rig or approach rig while operating or while drill 
rods or other equipment are being attached or removed.  GZA staff should verify 
that the onsite equipment has been routinely inspected.  GZA staff should also 
maintain a safe working distance from the equipment while it is maneuvering 
around the Site. A fire extinguisher (with up to date inspection sticker indicating at 
a minimum an annual certification and monthly inspections) should be available on 
the machine or support truck on site. GZA staff are not authorized to operate the 
equipment. Keep drilling equipment at least 25 feet from all overhead power lines; 
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use spotters to assist operator in to positioning equipment when overhead power 
lines or other obstructions are near. Personnel are not allowed on a mast while the 
auger is in operation.  When equipment is moved from one location to another, 
tools and other equipment shall be secured and the mast placed in a safe position. 
All borings will be adequately covered and/or barricaded if left unattended for any 
period of time to prevent injury.  
While working around heavy equipment maintain awareness for pinch points, 
rotating equipment, and winch-operated equipment.  Maintain safe working 
distance and never walk underneath overhead projection of the equipment.  
Follow GZA safe drilling and field work procedures.  Be aware of rotating, falling, 
and mechanical hazards around equipment.  Stay aware of surroundings and wear 
proper PPE such as safety glasses, hard hats, high visibility vests, and steel toe 
boots.  Stay alert for potential overhead hazards (utilities lines, tree limbs) and 
other overhead objects that may pose hazards or may dislodge and fall during 
operations or while equipment is obtaining access to the next location.  Take care 
maneuvering the equipment over vegetated areas, especially after heavy rains or 
wet snows.  Planking may be needed to prevent the equipment from sinking into 
softened grounds. See attached Job Hazard Analysis – Task 4.01 Drilling 
observations 
. 
ALSO REFERENCE ATTACHED THA 4.1 – DRILLING OBSERVATIONS 

Portable Hand Tools or Power Tools Be familiar with tool’s operating instructions and specific hazards before beginning 
work; wear leather gloves when appropriate.  Use grounded or double insulated 
power hand tools. Use GFCI plugs. Check extension cords and power cords keep all 
cords organized to avoid tripping hazards. Check cords for sign of fraying, or damage. 
Do not use portable tools that shows signs of damage. 

Chemical/Exposure Hazards The work area is located at the site of a former manufactured gas plant (MGP). 
Contaminants may be observed or encountered during gauging/sampling such as 
volatile organic compounds (VOCs) and polycyclic aromatic hydrocarbons (PAHs). 
NAPL may be present in the subsurface soils, sediment, and/or groundwater, and is 
known to exist within existing groundwater monitoring wells. Appropriate PPE is 
required when performing recovery activities (i.e. pumping and gauging) and 
handling containers of recovered groundwater and tar for transfer into drums. 
Pants/long sleeves and a face shield will be worn during sampling to minimize 
exposure. ).  
When working with cleaning solvents (e.g. Tarbuster, Simple Green) to 
decontaminate equipment, appropriate PPE should be worn at all times. 
Appropriate PPE, including nitrile gloves and safety glasses, is required when 
handling soil samples. 
Also reference attached THAs 04.02, 05.04 and 20.11. 

Polycyclic Aromatic Hydrocarbons (PAHs) Due to the relatively low vapor pressure of PAH compounds, vapor hazards at 
ambient temperatures are not expected to occur. However, if site conditions are dry, 
the generation of contaminated dusts may pose a potential inhalation hazard.  
Therefore dust levels should be controlled with wetting if necessary.  Repeated 
contact with certain PAH compounds have been associated with the development of 
skin cancer.  Contact of PAH compounds with the skin may cause photosensitization 
of the skin, producing skin burns after subsequent exposure to ultraviolet radiation.  
The major routes of exposure of PAHs during work activities to be conducted at this 
Site is through direct contact and inhalation.    Exposure through direct contact will 
be addressed via the use of PPE as prescribed herein.     

Volatile Organic Compounds (VOCs), BTEX BTEX COMPOUNDS.  Exposure to the vapors of benzene, ethyl benzene, toluene and 
xylenes above their respective permissible exposure limits (PELs), as defined by the 
Occupational Safety and Health Administration (OSHA), may produce irritation of the 
mucous membranes of the upper respiratory tract, nose and mouth.  Overexposure 
may also result in the depression of the central nervous system.  Symptoms of such 
exposure include drowsiness, headache, fatigue and drunken-like behavior.  
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Benzene has been determined to be carcinogenic, targeting blood-forming organs 
and bone marrow.  The odor threshold for benzene is higher than the PEL and 
employees may be overexposed to benzene without sensing its presence, therefore, 
detector tubes must be utilized to evaluate airborne concentrations.  The vapor 
pressures of these compounds are high enough to generate significant quantities of 
airborne vapor.  On sites where high concentrations of these compounds are 
present, a potential inhalation hazard to the field team during subsurface 
investigations can result.  However, if the site is open and the anticipated quantities 
of BTEX contamination are small (i.e., part per million concentrations in the soil or 
groundwater), overexposure potential will also be small. 

Collection of Groundwater, and Fluid Samples Wear appropriate PPE, nitrile gloves, and safety glasses. Wash hands and face 
before eating or applying cosmetics (I.e. sunscreen or chapstick). Do not eat within 
the work zone. 
Keep samples upright during transport. Sample containers may have broken during 
transport. Handle containers only while wearing nitrile gloves and used leather work 
gloves in addition to nitrile gloves to remove any broken or cracked containers. Pack 
containers in an upright orientation and use packaging (such as bubble wrap) 
between each glass container to prevent breakage. 
Keep face and breathing zone away from the well opening.  Stand up wind of the 
well to avoid breathing fumes. 

General Public The Site has a history of a known homeless population on both the east and west 
sides of the Little River along the riverbank. The site is an active gas station.  Use 
traffic cones to delineate the work area. Use the buddy system to prevent working 
alone.  Contact PM when arriving and leaving the site.  Determine if a security 
detail is required to keep the job site safe.  Leave the area if it becomes unsafe.  
Use the AlertMedia app to contact emergency contacts should an emergency 
situation occur.  If the general public comes into the work station, stop work 
immediately until they leave the work area. 

Specific Site Awareness General surroundings and footing should be observed for the potential of 
hypodermic needles, fecal matter, etc that may contain or have the ability to cause 
illness/disease (i.e. Hepatitis C). Make sure everyone on Site, or who will be 
accessing the Site aware of the location of these potential hazards to avoid 
contact/injury.  Call Workcare and seek medical attention if contact with potential 
biohazardous materials occurs.  Wash hands and exposed skin prior to taking 
breaks and leaving the work site. 
Personnel should be aware of the condition of the existing chain link fence along 
the top of the retaining wall along the Little River. Sporadic fence posts are no 
longer embedded within the concrete retaining wall and could create a fall hazard. 
The fence should not be used to rest on or support any personnel or equipment.  
Motor vehicle traffic will be the main concern at the Site during the upland 
exploration program and groundwater sampling at the gas station, as well as the 
car wash located on Site. While work is being performed on Site, appropriate traffic 
controls should be used (cones, signs, etc.) to alert vehicular traffic of the work 
being performed. 

Motor Vehicle Operation Ensure vehicle is operating properly prior to leaving office. Review directions and 
check air pressure in vehicle tires prior to departure. Plan to take periodic breaks 
while driving long distances. Do not use cell phone (handheld or hands-free) while 
vehicle motor is running. While driving, be observant of other drivers and potential 
for severe weather conditions. Maintain appropriate speeds for the road conditions. 

Elevated Noise Levels In accordance with 29 CFR 1910.95(b)(1) When employees are subjected to sound 
exceeding those listed in Table G-16, feasible administrative or engineering 
controls shall be utilized. If such controls fail to reduce sound levels within the 
levels of Table G-16, personal protective equipment shall be provided and used to 
reduce sound levels within the levels of the table. 
TABLE G-16 - PERMISSIBLE NOISE EXPOSURES (1)       
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               Duration per day, hours    | Sound level dBA slow response 
____________________________|___________________________ 
                                                      
8........................................................|                    90 
6........................................................|                    92 
4........................................................|                    95 
3........................................................|                    97 
2........................................................|                   100 
1 1/2 .................................................|                   102 
1........................................................|                   105 
1/2 ....................................................|                   110 
1/4  or less.........................................|                   115 
____________________________|___________________________                                                   
Hearing protection in the form of disposable ear plugs will be worn during field work 
with sound levels anticipated above those listed in Table G-16. Use sound meter app 
on phone to assess required PPE. Be aware that hearing protection can diminish 
warning sounds - do not stand with back to operating equipment and be alert for 
changing conditions. 

Slips, Trips, and Falls Inspect work area prior to starting work. Mark out or remove any potential hazards. 
Inspect area for uneven or sloped terrain, or around test pits. Wear sturdy shoes 
with ankle support and good tread. In winter weather, wear boot grips for more 
traction when walking. Look for potential natural depressions/holes/animal 
burrows, downed trees/limbs and other obstructions in the area of work and travel. 
Maintain one free hand to break falls. Watch for equipment on ground and slippery 
surfaces. Keep work area clean, no running, be mindful of changing weather 
conditions that may change footing conditions. Maintain safe distance from open 
borings. Be aware of surroundings. Ensure that borings are well marked (if left 
uncovered) or are appropriately filled to reduce trip/fall hazards. Do not leave 
borings open at the end of the work shift. Cover with metal plate if hole cannot be 
backfilled and label.  
Cover & secure any trenches left open.  Per OSHA standard 1926.502(i): covers shall 
be capable of supporting, without failure, at least twice the weight of employees, 
equipment, and materials that may be imposed on the cover at any one time; all 
covers shall be secured when installed so as to prevent accidental displacement by 
wind, equipment, or employees; all covers shall be color coded (orange) or be 
marked (in orange) with the word “HOLE” or “COVER” to provide warning of the 
hazard. 

Overhead Hazards Observe proposed exploration locations for possible overhead utility lines/tree 
branches and avoid these if applicable. Maintain awareness of mechanical raising 
and falling of drilling and excavation equipment. Maintain safe working distance 
from equipment and work being performed and maintain eye contact and 
communication with operator.  
Wear steel toed boots, hardhat and safety glasses/goggles, hearing protection. If 
stacked materials appear unstable inform the site representative. Never stand under 
elevated loads or equipment. Keep equipment at least 25 feet from overhead 
utilities. 

Biting/Stinging Insects Ticks carry risk of lyme and other diseases. Tick season is basically any field day above 
40 degrees f. Tuck pants into long socks and apply deet (or permethrin pre-
treatment) to clothing in season to control exposure to ticks. Check clothing for ticks 
frequently. Check whole body immediately upon returning from field and shower. 
Be aware of intermittent seasonal reports of mosquito borne diseases, such as West 
Nile disease and Eastern Equine Encephalitis (eee), and their locations relative to 
your field site. Use deet or other mosquito repellant. Be aware of potential cavity, 
suspended or ground nesting bee/wasp/hornet nests. Avoid undue disturbance or 
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approach with appropriate safety clothing protection and netting. 
See attached policy - GZA Policy 03-3019 lyme disease 

Struck by, Caught by, Run Over by Equipment Do not stand near or where equipment operators cannot see you. Always be in line 
of sight. Do not make sudden moves and always let the operator know of your 
intentions. Wear high-visibility safety vest, hard hat, eye protection, steel toe boots 
and use common sense and good housekeeping practices to avoid injury.  Stay 
within sight of rig/excavator operator but at least 10 feet away from rig and 
excavator swing area.  Maintain clear lines of communication (verbal and/or visual) 
with the operator.  Stand clear of exhaust from operating equipment and stay out 
of the swing radius of heavy equipment.  Be aware of overhead equipment and 
potential for falling objects (i.e. tree branches). Avoid any “pinch points” where one 
could become trapped between the equipment and other objects.  Maintain 
awareness of general rig movement/operation and communication with drill crew.  
Do not conduct soil classification/sampling directly adjacent to the drill rig. 
Hearing protection shall be worn when working near operating equipment. 
Equipment should be situated so that at full extension of bucket arm, the equipment 
is at least 10 feet away from overhead lines.  

Significant Lifting or Ergonomic Hazards Use proper lifting techniques (lifting with the legs, carrying the load at a reasonable 
height to allow for proper posture during the carry, and avoiding twisting while 
carrying loads) should be followed at all times. Caution should be used when lifting 
equipment. Be aware of hand position during all stages of the lift, transport and 
placement of equipment. Review equipment to be moved prior to lifting to prevent 
moving parts from crushing fingers or otherwise pinching skin. Do not stack items 
prior to carrying, but rather transport one item at a time to prevent shifting during 
carrying. Get help when items are heavy or awkward to lift. Use lifting and 
transport devices whenever possible. Follow gza safe lifting sop. 

Excavations/Test Pits Stay clear of equipment while operating, and do not approach operating heavy 
equipment until eye contact is made with operator and equipment operation is 
stopped. Operators must be aware of your position on the site at all times. Consult 
with contractor to properly maintain Site access roads to assure vehicles can safely 
leave and enter the Site. 
Be especially aware of and clear of the swing radius of all heavy equipment. Stay 
aware of surroundings and wear hard hats, high visibility vests, and steel toe boots.  
Stay alert for potential overhead hazards (utilities lines, tree limbs) and other 
overhead objects that may pose hazards or may dislodge and fall during excavation 
operations or while equipment is moving. Heed back up alarms of all equipment. 
Do not work under raised loads. 
Always first attempt to collect soil/water samples from the securely placed bucket 
of the excavator on the surface of the ground at a safe distance from the 
excavation. Use proper communication with operator when sampling from the 
bucket of the excavator. Only enter excavations if there is no alternative method to 
perform the work and it is safe to do so. 
DO NOT stand near edges of excavations, maintain 2’ distance. DO NOT enter 
excavations unless absolutely necessary. Approach a test pit for logging from the 
sloped end.  Never stand above vertical wall. The excavation must be safe to enter 
before entering.  A means of egress (stairways, ladders or ramps) from trench 
excavations greater than 4 feet in depth must be positioned so that no more than 
25 feet of lateral travel is required. If needed to enter excavations consult with 
onsite Competent Person to assess if it is safe to do so. If you are the Competent 
Person assess if it is safe to enter excavation before doing so. Never ride inside the 
bucket to observe the inside of the test pit excavation. 
Test pits are to be backfilled soon after excavation and are not to be left open 
overnight unless appropriate precautions have been implemented to secure the 
excavation and the site. 
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Heavy Traffic or Work Alongside a Roadway Caution will be used when exiting vehicles or retrieving equipment, while crossing 
the streets and sidewalks. Use cones, barricades and/or caution tape to secure 
work area when working in parking lot.  
All personnel shall be made aware of active roadway and wear reflective vest at all 
times while onsite.  Acquire operator’s attention prior to moving into vicinity of 
equipment. 
The work proposed is being performed adjacent to existing roadways.  At a 
minimum, set up cones and signs to delineate the work area. No vehicles or 
equipment shall be working or parked in the roadway or shoulder Maintain site 
control, do not allow access to unauthorized persons.  Maintain safe distance from 
travel area and work outside the main traffic flow area whenever possible. Wear 
high visibility/reflective vest (Class III) at all times you are on and adjacent to 
roadway. Utilize flashing amber light on vehicle when vehicle is in or near traffic 
corridor and to access/egress the lane closure.   Always face flow of traffic to 
maintain awareness.  Access vehicle from opposite side of traffic. 

Remediation Equipment/Hand Tools The treatment system includes high voltage pumps and components.  Caution shall 
be used when working with equipment.  Ensure electrical components are de-
energized prior to performing maintenance.  A qualified subcontractor will 
complete electrical/mechanical work and necessary repairs.  
Lift and transport hand tools using proper lifting techniques and keep a clean and 
orderly workspace. Be familiar with tool’s operating instructions and specific 
hazards before beginning work; wear leather gloves when appropriate. Use 
grounded or double insulated power hand tools. Use GFCI plugs. Check extension 
cords and power cords keep all cords organized to avoid tripping hazards. Check 
cords for sign of fraying, or damage. Do not use portable tools that shows signs of 
damage. Observe proper electrical safety practices. Wear proper PPE. Store and 
carry tools correctly. Use the correct tool for the job. Know first aid response 
procedures to address potential injuries. 

Electrical Hazards (i.e. Equipment 120 Volts or 
Greater, Work Inside Electrical Panels, or 
Maintenance of Electrical Equipment 

GZA employees are non-electrically qualified. Electricity is a strong, invisible force 
that gives power to tools, machinery, lights, heaters, and many other forms of 
equipment that can be used at the site.  Electricity can be very dangerous.  
Accidental contact with electrical currents can cause injury, fire, extensive damage, 
and even death.  It is very important to remember that working with and around 
electricity requires the full attention and respect of all workers.   

• De-energized utilities should  be  verified  by  the  proper  company 
personnel and the certification record retained. 

• Verify, mark and discuss located utilities at the daily safety meeting prior 
to beginning work for the day. 

Maintain safe distance from stored energy hazards, follow proper procedures when 
using equipment that has stored energy. Follow all proper LOTO procedures before 
working on process equipment.  GZA employees should not need to perform this 
type of work but may be in the vicinity when this work is being performed.  GZA 
employees should issue a stop work order if proper procedures are not followed by 
others. 

Chemical Hazards  
 
 

 
 
Wear nitrile gloves when handling samples, groundwater, and equipment. Be 
cautious when sampling groundwater and be alert for daylighting. Safety data 
sheets for all the reagents are attached to this HASP.  
 
If chemicals come into contact with skin, wash with plenty of water. Get medical 
attention if irritation develops and persists.  
 
If chemicals come into contact with eyes, rise cautiously with water for 15 minutes.  
Remove contact lenses, if present and continue rinsing. If eye irritation persists, get 
medical attention. 
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If inhaled or swallowed, remove person to fresh air and keep comfortable for 
breathing. If experiencing respiratory symptoms, call a poison control center or 
doctor. 
 
Inspection and awareness of chemical storage containers, transfer lines and 
remediation equipment will be completed daily. Proper staging and signage of 
chemical storage. Subcontractor will utilize and follow proper spill procedures if a 
spill occurs. 
 
All chemicals used in field activities such as solvents, reagents, decontamination 
solutions, or any other hazardous chemical must be accompanied by the required 
labels, Safety Data Sheets (SDS), and employee training documentation (OSHA 
1910.1200). 

Emissions from Gasoline-, Diesel-, Propane-fired 
Engine, Heater, Similar Equipment (such as a 
generator)  

Avoid standing near the exhaust system and/or downwind of the gasoline 
combustion emissions when possible. Ensure personnel are properly trained. See 
attached THAs 5.06, 11.01 and 20.11 

  

 

7.  AIR MONITORING ACTION LEVELS – Make sure air monitoring instruments are in working order, calibrated before use, and ‘bump-checked’ 
periodically throughout the day and/or over multiple days of use 

Is air monitoring to be performed for this project?  Yes           No   

ACTION LEVELS FOR OXYGEN DEFICIENCY AND EXPLOSIVE ATMOSPHERIC HAZARDS (Action levels apply to occupied work space in general work area) 

 Applicable, See Below.    Not Applicable 

Parameter Response Actions for Elevated Airborne Hazards 

 
Oxygen 
 

At 19.5% or below – Exit area, provide adequate ventilation, or proceed to Level B, or discontinue activities 
Verify presence of adequate oxygen (approx. 12% or more) before taking readings with LEL meter.   
Note: If oxygen levels are below 12%, LEL meter readings are not valid. 

 
LEL 

Less than 10%  LEL – Continue working, continue to monitor LEL levels 
Greater than or Equal to 10% LEL – Discontinue work operations and immediately withdraw from area.  
Resume work activities ONLY after LEL readings have been reduced to less than 10% through passive 
dissipation, or through active vapor control measures. 

ACTION LEVELS FOR INHALATION OF TOXIC/HAZARDOUS SUBSTANCES (Action levels are for sustained breathing zone concentrations) 

 Applicable, See Below.    Not Applicable 

Air Quality Parameters 
(Check all that apply) 

Remain in Level D 
or Modified D 

Response Actions for Elevated Airborne Hazards 

 VOCs 0 to 5 ppm If greater than 5 ppm in the breathing zone continuously for more than 5 minutes,  leave 
area, allow area to ventilate, retest area.  If elevated levels persist,  contact EHS Team. 

 Carbon 
Monoxide 

0 to 35 ppm 
 

At greater than 35 ppm, exit area, provide adequate ventilation, proceed to Level B, or 
discontinue activities. 

 Hydrogen Sulfide 0 to 10 ppm At greater than 10 ppm, exit area, provide adequate ventilation, proceed to Level B, or 
discontinue activities. 

 Dust 0 to 2.5 mg/m3 At greater than 2.5 mg/m3, implement engineering controls and re-measure or discontinue 
activities. 
 

SPECIAL INSTRUCTIONS/COMMENTS REGARDING AIR MONITORING (IF APPLICABLE) 
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AIR MONITORING WITH A PID WILL OCCUR PRIOR TO START OF AS TEST AND DURING AS TEST. AIR SAMPLING WILL BE PERFORMED TO 
EVALUATE INCREASES IN VOC CONCENTRATIONS WITH INCREASED AIR PRESSURE.  

 

8.  HEALTH AND SAFETY EQUIPMENT AND CONTROLS 

AIR MONITORING INSTRUMENTS 

  PID Type:   IonScience tiger Pro  Lamp Energy:  10.6  eV  

  FID Type:        

  Carbon Monoxide Meter 

  Hydrogen Sulfide Meter 

  O2/LEL Meter (for Air Sparging) 

  Particulate (Dust) Meter 

  Calibration Gas Type: Isobutylene 

  Others:       
 
OTHER H&S EQUIPMENT & GEAR 

  Fire Extinguisher  

  Caution Tape 

  Traffic Cones or Stanchions 

  Warning Signs or Placards 

  Decon Buckets, Brushes, etc. 

  Portable Ground Fault Interrupter (GFI) 

  Lockout/Tagout Equipment 

  Ventilation Equipment 

  Others:  First Aid Kit, cell phone, soap, water 

PERSONAL PROTECTIVE EQUIPMENT 

  Respirator – Type        

  Respirator - Cartridge Type:       

  Hardhat 

  Outer Gloves Type: Nitrile 

  Inner Gloves Type:        

  Steel-toed boots/shoes 

  Coveralls – Type         

  Outer Boots – Type Disposable covers as needed   

  Eye Protection with side shields 

  Face Shield  

  Traffic Vest 

  Personal Flotation Device (PFD) 

  Fire Retardant Clothing 

  EH (Electrical Hazard) Rated Boots, Gloves, etc. 

  Noise/Hearing Protection  

  Others:  Discuss/Clarify, as Appropriate:  

 

9.  H&S TRAINING/QUALIFICATIONS FOR FIELD PERSONNEL 

Project-Specific H&S Orientation (Required for All Projects/Staff) 

 OSHA 40-Hour HAZWOPER/8 Hour Refreshers  

Hazard Communication (for project-specific chemical products) 

 First Aid/CPR (required for HAZWOPER for at least one individual on site) 

 Current Medical Clearance Letter (required for HAZWOPER) 

 OSHA 10-hour Construction Safety Training 

 Fall Protection Training 

 Trenching & Excavation  

 Lockout/Tagout Training 

 Electrical Safety Training  

 Bloodborne Pathogen Training (potential needles) 

 Safe Drilling SOP 

       

       

       

       

Discuss/Clarify, as needed:       
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10.  PERSONNEL AND EQUIPMENT DECONTAMINATION (SECTION ONLY REQUIRED FOR HAZWOPER SITES) 

Describe personnel decontamination  
procedures for the project site, including  
“dry decon” (simple removal of PPE) 

Dry decontamination will be the Site procedure. Disposable PPE will be thrown away and 
reusable PPE will be cleaned by dry methods before leaving the Site. Any oil soaked nitrile 
gloves, oil-soaked absorbent pads, poly sheeting, tubing, and other PPE or supplies 
contaminated with NAPL should be stored in a drum. These materials will not be placed in the 
normal trash. 
Wash exposed hands and skin before taking breaks and leaving site, change PPE before 

leaving site. 
 
INHALATION: 
Remove source of contamination or move victim to fresh air. If breathing has stopped, 
properly trained personnel should begin artificial respiration immediately. If heart has 
stopped, trained personnel should begin cardiopulmonary resuscitation (CPR) immediately. 
Obtain medical attention. 
SKIN CONTACT: 
Remove contaminated clothing, shoes and leather goods (e.g. watchbands, belts). Wash 
gently and thoroughly with water and non-abrasive soap. If irritation persists, obtain 
medical attention. Completely decontaminate clothing, shoes, and leather goods before re-
use, or discard. 
EYE CONTACT: 
Immediately flush the contaminated eye(s) with lukewarm, gently flowing water for 20 
minutes, by the clock, holding the eyelid(s) open. If irritation persists, obtain medical 
attention. Protect the eyes from light if painful. 
INGESTION: 
Seek immediate medical attention. 

 

11.  PROJECT PERSONNEL - ROLES AND RESPONSIBILITIES 

GZA ON-SITE PERSONNEL:   

Name(s) Project Title/Assigned Role Telephone Numbers 

Olivia Baglieri Site Supervisor/ Field Safety Officer/First Aid 
Personnel 

Cell: 781.223.3505 

Justin Ivas Other GZA Project Team Members Work: 781.278.5843   
Cell: 781.223.7329   

Nicholas Loden  Cell: 617.780.5165 

Eric Nygaard  Cell: 508.254.9634 

Ryan Baronowski  Cell: 781.559.9039 

Site Supervisors and Project Managers (SS/PM):  Responsibility for compliance with GZA Health and Safety programs, policies, procedures and 
applicable laws and regulations is shared by all GZA management and supervisory personnel. This includes the need for effective oversight and 
supervision of project staff necessary to control the Health and Safety aspects of GZA on-site activities. 
Field Safety Officer (FSO):  The FSO is responsible for implementation of the Site Specific Health and Safety Plan.   
First Aid Personnel:  At least one individual designated by GZA who has current  training and certification in basic first aid and cardiopulmonary 
resuscitation (CPR) must be present during on-site activities involving multiple GZA personnel at HAZWOPER sites.  
GZA Project Team: Follow instructions relayed by the HASP and GZA manager on-site. 

OTHER PROJECT PERSONNEL:   

Name Project Title/Assigned Role Telephone Numbers 

Charles A. Lindberg Principal-in-Charge Work: 781-278-3830 
Cell: 781-760-6412 
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Matthew Dion Project Manager Work: 781.278.3849   
Cell: 781.364.0519   

Melissa Kenerson Office Safety Coordinator Work:  781.278.5848   
Cell: 781-223-6517   

Richard Ecord GZA EHS Director Work: 781-278-3809 
Cell: 404-234-2834 

Principal-in-Charge:  Responsible of overall project oversight, including responsibility for Health and Safety. 
Project Manager:  Responsible for day-to-day project management, including Health and Safety. 
Health and Safety Coordinator:  General Health and Safety guidance and assistance. 
GZA EHS Director:  H &S technical and regulatory guidance, assistance regarding GZA H&S policies and procedures. 

 

12.  PLAN ACKNOWLEDGEMENT AND APPROVALS 

GZA Project Site Worker Plan Acknowledgement 

I have read, understood, and agree to abide by the information set forth in this Safety and Accident Prevention Plan.  I will follow guidance 
in this plan and in the GZA Health and Safety Program Manual.  I understand the training and medical monitoring requirements covered by 
the work outlined in this plan and have met those requirements. 

GZA Employee Name GZA Employee Signature Date 

 
 

 
 

 
 

  
 

 
 

Subcontractor Site Worker Plan Acknowledgement 

GZA has prepared this plan solely for the purpose of protecting the health and safety of GZA employees.  Subcontractors, visitors, and others 
at the site must refer to their organization’s health and safety program or site-specific HASP for their protection.  Subcontractor employees 
may use this plan for general informational purposes only.  Subcontractor firms are obligated to comply with safety regulations applicable 
to their work, and understand this plan covers GZA activities only.  

Subcontractor Employee Name Subcontractor Employee Signatures Date 

 
 

 
 

 
 

   

   

 
 

 
 

 
 

GZA HASP Approval Signatures 

The following individuals indicate their acknowledgement and/or approval of the contents of this Site Specific H&S Plan based on their 
understanding of project work activities, associated hazards and the appropriateness of health and safety measures to be implemented.   A 
signed copy of this document must be present at the project site at all times work is being performed.  

GZA Author/Reviewer Role Signature Date 

Matthew Dion 
HASP Preparer  

5-23-2024 
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Chris Mayne 
EHS Reviewer     

5-23-2024 

Charles Lindberg 
Principal in Charge 

 
 

 
5/24/2024 
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Analysis By: Andrew Whitsitt Reviewed By: Guy Dalton Approved By: Jayanti Chatterjee , CIH

Date: October 2, 2011

Revised: June 14, 2012

GZA Job Tasks Potential Hazards Controls

Observation of Deploying of  Traffic 
Protection Equipment by Drilling 
Contractor

Personal injury due to vehicle 
traffic, Collisions, injuries

Wear high visibility vest at all times when out of vehicle.

(e.g., cones, signs, etc.) Park in designated parking locations or select off-road
areas that are firm and free of hazards. Directly inspect
parking location on foot if necessary.  

Use emergency flashers or other appropriate vehicle
warning system as appropriate to local conditions when
parking personal or GZA vehicle and/or equipment.  

If parking outside of a designated parking area,
demarcate vehicle with traffic cones or equivalent.

Use emergency flashers or other appropriate vehicle
warning system when placing equipment.

Observe if police detail or other required traffic control
system (if necessary) is in place.

Stay within the confines of the work area and do not
venture outside of the demarcated work area into traffic.

If you observe that contractor may back into structures,
vehicles, fences, etc., notify contractor immediately with
pre-determined signals. Do not cross the path of the
heavy equipment.

Stand clear of moving Drill Rig. 

Observation of Mobilizing Drill Rig 
To Job Site and positioning at 
borehole by Drilling Contractor

Struck by drill rig Before drilling begins, confirm that drill rig has been
parked properly and securely by the drilling contractor.

Wear high visibility vests. Make sure that the driver can
see you and is aware of your location at all times.

Inform the driller if it is observed that the rig is being
moved with the mast raised and/or tools and other
equipment on the rig are not secured and can fall over
and potentially hurt personnel.  

21.1 – General Outdoor Field Work

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Drilling Observations, Monitoring Well Installation Observation and Soil Sampling

Date: June 14, 2012 Date:  June 26, 2012

Task 4.1

DRILLING OBSERVATIONS, MONITORING WELL 
INSTALLATION OBSERVATIONS, SOIL SAMPLING 

HAZARD CONTROLS

Review Related THA’s –

Job Hazard Analysis
Task 4.1 - Drilling Observations, Monitoring Well Installation Observations, Soil Sampling 

Page 1 of  5
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GZA Job Tasks Potential Hazards Controls

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Drilling Observations, Monitoring Well Installation Observation and Soil Sampling

Date: June 14, 2012 Date:  June 26, 2012

Task 4.1

DRILLING OBSERVATIONS, MONITORING WELL 
INSTALLATION OBSERVATIONS, SOIL SAMPLING 

HAZARD CONTROLS

Overhead utility Look overhead to assess if any utilities are present and
confirm with driller that they are aware of the overhead
utility location and to take appropriate actions to prevent
contact with the overhead utilities and to minimize any
arc flash hazards. Review GZA’s Electrical Safe Work
Practices Program 03-3003.

Observation of drilling operations 
and monitoring well installations

Underground utilities Confirm that underground utility clearance procedures
have been completed in accordance with GZA Policy #
04-0301 Responsibility for Utility Clearance of

Exploration Locations for clearing utility locations prior

to breaking ground.Moving machinery, rotating parts, 
cables, ropes, etc.

Do not wear loose fitting clothing.

All GZA personnel working in proximity to a drill rig

will be familiarized with the location and operation

of emergency kill switches prior to equipment start-

up. Maintain safe distance from rotating auger, drill

casing, rods and cathead at all times. Observe
operations from a safe distance. Persons shall not pass
under or over a moving stem or auger Check that “kill”
switches are present and working. Confirm with driller
that daily inspection of rig has been performed prior to
commencing work and no conditions were noted with
the rig that would affect its proper operation.

Do not touch or operate or assist with any rig operations
and maintenance work. 

Make eye contact with operator before approaching
equipment.

Be alert and take proper precautions regarding slippery
ground surfaces and similar hazards near rotating
auger.

Do not engage the driller or helper when drill is in
operation. Work out prearranged signals to get their
attention before approaching them. 

Confirm prior to drilling operations that driller and helper
communicate and coordinate their actions and
movements.

GZA personnel are not allowed to be on the drill rig or
operate a rig. 

Job Hazard Analysis
Task 4.1 - Drilling Observations, Monitoring Well Installation Observations, Soil Sampling 
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GZA Job Tasks Potential Hazards Controls

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Drilling Observations, Monitoring Well Installation Observation and Soil Sampling

Date: June 14, 2012 Date:  June 26, 2012

Task 4.1

DRILLING OBSERVATIONS, MONITORING WELL 
INSTALLATION OBSERVATIONS, SOIL SAMPLING 

HAZARD CONTROLS

Wear steel toed boots, hardhat and side-shielding
safety glasses/goggles.

Falling objects, debris Stand clear of stacked drill rods. If stack appears
unstable inform driller. 

Noise Wear appropriate hearing protection.

Roadway/traffic hazards Be alert at all times; never step outside traffic cones.

Wear high visibility vests at all times.

Be familiar with escape routes at each location.

Follow project Traffic Control Plan. Be alert at all times
and never step outside the traffic cones.

Use a Police detail when necessary.

Slips, trips and falls Maintain clean and sanitary work area free of
tripping/slipping hazards.

All borings, excavations, or partially completed
groundwater monitoring wells will be adequately
covered and/or barricaded if left unattended for any
period of time to prevent injury.

Store any hand tools used for sampling in their proper
storage location when not in use.

Provide adequate space for each employee to work
safely with sound footing.

Do not perform work if adequate lighting is not available.

Maintain an exit pathway away from the rig at all times.

Cuts, bruises, shocks, lacerations, 
sprains and strains during tool use

When working with a driller, do not assist the drilling
crew with their work.

Use properly maintained tools; do not use damaged
tools.

Wear the proper Personal Protective Equipment based 
on the task being performed.

Store and carry tools correctly.

Use the correct tool for the job.

Do not use electrical tools with damaged cords or other 
electrical components.

Observe proper electrical safety practices. Do not use 
electrical tools in wet areas.

Job Hazard Analysis
Task 4.1 - Drilling Observations, Monitoring Well Installation Observations, Soil Sampling 
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GZA Job Tasks Potential Hazards Controls

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Drilling Observations, Monitoring Well Installation Observation and Soil Sampling

Date: June 14, 2012 Date:  June 26, 2012

Task 4.1

DRILLING OBSERVATIONS, MONITORING WELL 
INSTALLATION OBSERVATIONS, SOIL SAMPLING 

HAZARD CONTROLS

Coordinate activities with driller. Allow driller to open
sampling equipment (i.e., split spoons, Geoprobe
sleeves, etc.)

Fire hazards Be familiar with emergency procedures and where fire
extinguishers are present on site. 

Inform GZA subcontractor if you observe improper
storage of used rags and unsafe storage of
flammable/combustible liquids brought on site. 

GZA and its subcontractors, suppliers and vendors shall
not smoke in the work area in GZA project sites. 

Smoking can only be in designated smoking areas away
from work areas and potential fire hazard locations.

Confirm with driller that a fire extinguisher present with
rig and will be available at all times and that inspection
tag is not expired.

If driller is welding or cutting on site confirm there are no
flammables or combustible materials near the vicinity of
welding machines or torches (such as debris, fuels,
grass/weeds, etc.). Review Site requirements for
obtaining “Hot Work Permit”. 

Stand well clear of welding/cutting/burning areas. 

When drilling activities encounter the presence of gas or
electric, the drill crew shall immediately curtail drilling
activity, shut down the drill rig and contact the Project
Manager.

Exposure to Hazardous 
Substances/Chemicals

Become familiar with hazards associated with
hazardous commercial products used in drilling (fuels,
silica sand, grout, cement, bentonite, etc.). Review
Safety Data Sheets (SDSs) for such products and
participate in daily safety tailgate meetings. 

Do not handle drilling chemicals. 

Wear appropriate personal protective equipment.

Review hazards of chemicals that may have been used
or currently are being used on site. 

Refer to the site specific HASP for chemical hazards
and the necessary precautions required for sampling. 

Job Hazard Analysis
Task 4.1 - Drilling Observations, Monitoring Well Installation Observations, Soil Sampling 
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GZA Job Tasks Potential Hazards Controls

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Drilling Observations, Monitoring Well Installation Observation and Soil Sampling

Date: June 14, 2012 Date:  June 26, 2012

Task 4.1

DRILLING OBSERVATIONS, MONITORING WELL 
INSTALLATION OBSERVATIONS, SOIL SAMPLING 

HAZARD CONTROLS

Be alert for hazardous site contaminants (as indicated
by odor, visual characteristics, location, and site
history). Assess whether procedures and contingencies
are in place for characterizing hazards and protecting
workers by use of appropriate air monitoring, personal
protective clothing and respiratory protection, as
needed. If contamination is identified at the Site only
personnel trained and medically qualified to work on
hazardous sites will be permitted to proceed with the
work. 

Sampling Soil Exposure to chemicals Refer to the site specific HASP for chemical hazards
and the necessary precautions required for sampling. 

Understand potential hazards associated with handling
sample collection preservatives. 

Review and have SDS available for chemicals being
brought on site, including that of sample preservatives.

Wear appropriate PPE identified in the HASP

Wash hands before eating and drinking. Eating and
drinking are prohibited in areas of soil
contamination/work area. 

Job Hazard Analysis
Task 4.1 - Drilling Observations, Monitoring Well Installation Observations, Soil Sampling 
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Revised: June 15, 2012

GZA Job Tasks Potential Hazards Controls

GZA drivers shall be properly licensed and abide by
driving safety procedures. Inspect vehicle to determine
if it is in safe operating condition.

Park in designated parking locations, or select off-road
areas that are firm and without hazards. Directly
observe parking location on foot if necessary.  

Use emergency flashers or other appropriate vehicle
warning system as appropriate to local conditions.  

Utilize police detail (when necessary) to direct traffic
while entering traffic safety zone, if applicable.

Use only approved fuel containers for fuel, heavy duty
metal cans with stable base and self closing nozzle is
recommended.

Store flammable liquids in an appropriate area when not
in use.

Provide working fire extinguisher with current inspection
certificate with the sampling equipment.

Observe GZA’s “no smoking” policy at all work sites.

Perform a pre-operation check of the vehicle, ensuring
service brakes, parking brake, steering, lights, tires,
horn, wipers mirrors, and glass are in good condition.
Do not drive a vehicle that is not roadworthy.

All vehicle occupants shall wear seat belts.

Secure loose materials in the cab or bed of the vehicle.

Keep the windows and lights clean.

Do not operate the vehicle if it is in an unsafe condition.

Abide by driving safety procedures and laws.

Positioning vehicle at monitoring 
well

Unstable, uneven  terrain and 
ground obstacles

Locate the vehicle on stable ground.

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Groundwater Sampling

Date: June 15, 2012 Date:  June 26, 2012

Task 4.2

GROUNDWATER SAMPLING
HAZARD CONTROLS

Fire Hazards

Personal injury due to vehicle 
traffic;  Collisions, injuries

Deploying Traffic Protection 
Equipment 

Handling Flammable Liquids

Mobilizing Equipment Collision; struck by

21.1 – General Outdoor Field Work

Review Related THA’s –

Job Hazard Analysis
Task 4.2 – Groundwater Sampling
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GZA Job Tasks Potential Hazards Controls

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Groundwater Sampling

Date: June 15, 2012 Date:  June 26, 2012

Task 4.2

GROUNDWATER SAMPLING
HAZARD CONTROLS

Avoid wet areas/mud when possible.

Assess the need for blocking/chocking wheels..

Backing Collisions If possible, avoid backing by taking a route that allows
you to pull straight through.

If you must back, do a complete walk around the vehicle
to look for objects that could be struck or run over by the
vehicle.

Use a spotter when available to help guide the backing
safely.

Look over shoulders and glance back to make sure
fenders are clearing objects. Back out slowly.

Identify wells with hazardous concentrations of
contaminants.

Sample wells in order from least to most impacted.

Wear proper gloves specified in the project HASP when
handling jars, preservatives could leak during shipment
from the laboratory.

Cuts and bruises from Sample jar Do not over-tighten glass jars (especially VOAs); they
can break, causing a laceration.

Become familiar with the hazards associated with
hazardous commercial products used while
groundwater sampling (laboratory preservatives,
decontamination solutions, etc.). Review Safety Data
Sheets (SDS) for such products.

Wear proper personal protective equipment (PPE) as
specified in the Health and Safety Plan (HASP) to avoid
direct contact with Site contaminants, calibration
solutions, decontamination supplies, and laboratory
preservatives.

Respiratory protection as specified by the HASP must
be available and used when necessary.

Decontamination procedures as specified in the HASP
must be followed.

Sampling Equipment Operation Splashes, electrical shocks, fires, 
caught by 

Perform an equipment observation before use; pumps,
flow meters, and water quality meters must be
calibrated and in good working condition.

Use GFCI with all electrical cords.

Well Sampling Hazardous material contact

Exposure to Hazardous 
Substances

Job Hazard Analysis
Task 4.2 – Groundwater Sampling
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GZA Job Tasks Potential Hazards Controls

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Groundwater Sampling

Date: June 15, 2012 Date:  June 26, 2012

Task 4.2

GROUNDWATER SAMPLING
HAZARD CONTROLS

All equipment (especially generators) must be properly
grounded.

Completely shut down all equipment prior to conducting
maintenance activities, fueling, servicing or repairs.
Follow lock-out/tag-out procedures as needed.

Manual lifting, equipment handling Use proper lifting techniques when lifting equipment
(generators, pumps, air compressors, tubing, etc.)  Seek 
assistance with heavy loads.

Use work gloves where appropriate to prevent hand
injuries.

Wear steel toed boots.

When containerizing water, do not try to carry more than
you can safely carry.  It is better to make multiple trips.

Noise Wear appropriate hearing protection during activities
that produce noise (running generators, pumps, air
compressors, etc.)

Maintain a clean and sanitary work area free of
tripping/slipping hazards.

Store hand tools in their proper storage location when
not in use.

Provide adequate space for each employee to work
safely with sound footing.

Provide adequate lighting.

Do not use electrical tools with damaged cords or other
electrical components.

Observe proper electrical safety practices.

Properly maintain tools; do not use damaged tools.

Wear eye protection.

Store and carry tools correctly.

Use the correct tool for the job.

Protect from gouges, hammer blows, cutting tools, etc.
Position your hands to prevent injury in case the tool
slips while in use.

Slips, trips and falls

Tool-related hazards

Job Hazard Analysis
Task 4.2 – Groundwater Sampling
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GZA Job Tasks Potential Hazards Controls

Pre-Planning Overlooking Hazards Review and become familiar with the requirements of 
GZA Policy 03-3006, Excavation Safety Policy and 
Procedures.

Vehicle Safety

Occupants shall wear seat belts.

Secure  loose materials in cab or bed of vehicle.

Keep windows, lights clean.

Do not operate vehicle if in an unsafe condition.

Abide by driving safety procedures.

Check that trailer hitch is securely fastened.

Attach safety chains.

Check trailer light connections and make sure lights are
in good operating order.

Locate trailers and parked vehicles out of right-of-ways,
clear of facility traffic and in a manner that egress is not
blocked.

Use emergency flashers if necessary to stop in right-of-
ways.

Follow project Traffic Control Plan. Be alert at all times
and never step outside the traffic cones.

Wear high visibility vests at all times when out of the
vehicle.

If possible, avoid driving in reverse by using a route that
allows you to pull straight through when leaving.

If you must go in reverse, do a complete 360° walk 
around your vehicle.

Use a spotter when available to help guide driving in
reverse safely.

Look over the shoulders and glance back to make sure
fenders are clearing objects.

Task 4.4B

Manual Excavation and Trenching
HAZARD CONTROLS

Perform pre-operation check of vehicle, checking that 
service brakes, parking brake, steering, lights, tires, 
horn, wipers, mirrors and glass are in good condition 
and vehicles are roadworthy. 

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Manual Excavation and Trenching 

Date: June 21, 2012 Date:  June 26, 2012

Review Related THA’s –

21.1 – General Outdoor Field Work

Backing Collisions

Collisions, injuries

Moving Vehicle and Trailer To Job 
Site

Job Hazard Analysis
Task 4.4B -  Manaul Excavation and Trenching
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GZA Job Tasks Potential Hazards Controls

Task 4.4B

Manual Excavation and Trenching
HAZARD CONTROLS

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Manual Excavation and Trenching 

Date: June 21, 2012 Date:  June 26, 2012

Locate trailer on stable ground.

Level trailer with jacks, if necessary.

Jacks must be on stable footing.

Block/chock wheels.

Overhead electrical lines Confirm that overhead lines are cleared so that
equipment, truck beds, etc. do not strike overhead
utility. 

Stand clear of overhead lines while equipment is being
mobilized.

Site Setup Sprains and strains Use proper lifting techniques when lifting equipment.
Seek assistance with heavy loads. 

Manual lifting, equipment handling Use work gloves where appropriate to prevent hand
injuries.

Wear steel toed boots.

Use equipment whenever possible to avoid heavy lifting.

Inspect site for uneven terrain or tripping hazards; plan
transportation route to avoid these areas or improve the
site to eliminate the hazard.

Clear brush from work area and clear vegetation that
could cause trip hazards, eye injury or obstruct sight
lines.

Excavation Operations Underground utilities; above 
ground piping and appurtenances

Review and comply with GZA Policy 04-0301
Responsibility for Utility Clearance of Exploration

Locations .

Confirm that proper utility location/clearance has been
conducted prior to breaking ground.

Maintain safe distance from utilities, above ground
piping and equipment while conducting manual
excavations. 

Where necessary have client de-energize and lockout
and/or purge active utilities. If lines cannot be
deactivated and/or purged assess and implement other
means needed to protect GZA personnel conducting
manual excavations. 

Use non-sparking tools around active gas lines and
implement safe work practices. 

If any damage is caused during excavation to utility lines
notify utility owner.

Collisions with workers using 
shovels and hand tools

GZA personnel must communicate and coordinate their
actions and movements.

Slip, Trip and Fall Hazards

Unstable, uneven  terrain

Job Hazard Analysis
Task 4.4B -  Manaul Excavation and Trenching
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GZA Job Tasks Potential Hazards Controls

Task 4.4B

Manual Excavation and Trenching
HAZARD CONTROLS

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Manual Excavation and Trenching 

Date: June 21, 2012 Date:  June 26, 2012

Falling objects, debris Wear hardhat and safety glasses/goggles.

Secure work zone using barricades, caution tape, etc.

DO NOT stand near edges of excavations/trenches.

Keep non-essential personnel away from the work zone.

Hazardous Spills Maintain spill control kit, including sorbents, pad booms
and shovels.

Line excavated soil staging areas with polyethylene
sheeting.

Make timely notification of any spill. Document time of
spill, quantity and type of material spilled, time of
notification and to whom spill was reported. Complete
GZA Accident/Incident Investigation procedures.

Noise Wear appropriate hearing protection.

Excavation Operations Maintain clean and sanitary work area free of
tripping/slipping hazards.

Store hand tools in their proper storage location when
not in use.

Provide adequate space for each employee to work
safely and with sound footing must be provided.

Cuts, bruises, shocks, lacerations, 
sprains and strains

Do not use electrical tools with damaged cords or other
electrical components.

Observe proper electrical safety practices. Use GFCI
with all cords.

Tools must be properly maintained; do not use
damaged tools.

Wear eye and hearing protection.

Store and carry tools correctly.

Use the correct tool for the job.

Support the work piece (using clamps, vise, sawhorse,
or other device). Do not hold the work piece with your
hand.

Unplug tools or remove batteries when servicing or
changing bit, blades, abrasive wheels or other
components.

Protect your “off hand” from gouges, hammer blows,
cutting tools, etc. Position your “off hand” to prevent
injury in case of slippage of the tool.

Falls into Open Excavation

Slips, trips and falls

Job Hazard Analysis
Task 4.4B -  Manaul Excavation and Trenching
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GZA Job Tasks Potential Hazards Controls

Task 4.4B

Manual Excavation and Trenching
HAZARD CONTROLS

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Manual Excavation and Trenching 

Date: June 21, 2012 Date:  June 26, 2012

Exposure to Hazardous 
Substances

Be alert for hazardous site contaminants (as indicated
by odor, visual characteristics, location, and site
history). Assess whether procedures and contingencies
are in place for characterizing hazards and protecting
workers by use of appropriate air monitoring, personal
protective clothing and respiratory protection, as
needed. If contamination is identified at the Site only
personnel trained and medically qualified to work on
hazardous sites will be permitted to proceed with the
work. Notify project manager if such conditions are
encountered.

Soil Sampling Cave-ins, slips, trips and falls, 
exposure to hazardous 
contamination, struck by, caught 
by, slips, trips and falls

Unless absolutely necessary DO NOT enter excavations
to sample. Work with the contractor’s equipment
operator to obtain sample from the excavation and
sample soil from the bucket of the excavator.

See above for controls for other physical hazards.

Exposure to chemicals Refer to the site specific HASP for chemical hazards
and the necessary precautions required for sampling. 

Understand potential hazards associated with handling
sample collection preservatives. 

Review and have Safety Data Sheets available for
chemicals being brought on site, including that of
sample preservatives.

Wear appropriate PPE identified in the HASP

Wash hands before eating and drinking. Eating and
drinking are prohibited in areas of soil
contamination/work area. 

If excavation is to be open over night have
subcontractor erect a fence or properly cover
excavations to keep public out of the area and away
from the excavation and the removed tank. 

Securing Site Fall into excavations Make sure excavation is secured and properly marked
with caution signs. 

Job Hazard Analysis
Task 4.4B -  Manaul Excavation and Trenching
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GZA Job Tasks Potential Hazards Controls

Installation of : 

General hazards associated with 
manual Installation (soil vapor).

         Temporary monitoring 
points  

(soil vapor) 

or 

         Permanent SVE well 
screens

 (air sparge)

Communicate Task Hazard Analysis and Lessons
Learned information to any subcontractors, if
applicable, prior to initiating work and throughout the
project; as needed.

Use manufacturer-recommended maintenance
schedules, operational settings and safety controls for
necessary power tools utilized during manually-
installed temporary monitoring points. This includes
prior knowledge for the proper usage of any needed
impact hammer drills, concrete cutting tools, power
supply generators, sampling equipment, etc.; as
needed.

Wear appropriate safety equipment as required by the
Site Specific Health & Safety Plan (HASP) when in
general work area (hard hat, steel toe boots, work
clothes, high visibility vest, eye and hearing protection,
etc.).

Review related THAs –

Task 5.2

Soil Vapor Extraction/Air Sparging
HAZARD CONTROLS

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Soil Vapor Extraction/Air Sparging

Date: July 12, 2012 Date: July 12, 2012

4.1  Drilling Observations, Monitoring Well Installation Observations and Soil Sampling

4.4A Excavation and Trenching (Heavy Equipment)

Become familiar with relevant Site hazards through
review of Task Hazard Analysis and Site-specific
Health & Safety plans. Participate in daily safety
tailgate meetings with all on-Site personnel.

21.1 General Outdoor Field Work

Job Hazard Analysis
Task 5.2 - Soil Vapor Extraction/Air Sparging
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GZA Job Tasks Potential Hazards Controls

Task 5.2

Soil Vapor Extraction/Air Sparging
HAZARD CONTROLS

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Soil Vapor Extraction/Air Sparging

Date: July 12, 2012 Date: July 12, 2012

General hazards associated with 
permanent SVE System 
Installation (air sparge).

Same as manual installation, plus the inclusion of
general hazards identified in THAs listed above as
applicable. Most permanent air sparge systems utilize
PVC wells and conduit (either horizontally or
vertically), installed with the assistance of heavy
machinery (drill rigs or excavators).

Be familiar with hazards associated with hazardous
commercial products used during installation (fuels,
grout, cement, bentonite, etc.). Review Safety Data
Sheets (SDSs) for such products have them available
onsite. Wear appropriate personal protective
equipment.

Be alert for hazardous site contaminants (as indicated
by odor, visual characteristics, location, and site
history). Confirm that procedures and contingencies
are in place for characterizing hazards and protecting
workers by use of appropriate personal protective
clothing and respiratory protection, as specified in the
HASP.

Monitor atmosphere around work area as indicated in 
the site specific HASP.

While working around potentially flammable or
combustible soil vapors, monitor atmosphere around
combustion engines / blower assemblies prior to
ignition and throughout operation. Be aware of both
Upper and Lower explosive limits of vapors likely to be
encountered during work.

Use explosion-proof rated equipment, where
applicable. 

Observe “No Smoking” Policies.

Use of Portable Generators Fires If used during installation or sampling, have
supplemental fuel supplies and debris safely moved /
stored away from engine parts that generate heat. Re-
fueling should occur when generator is off and
relatively cool.

Slips, trips and falls Generators will require the use of grounding and
GFCIs.

Exposure to Hazardous 
Substances 

Fire

Job Hazard Analysis
Task 5.2 - Soil Vapor Extraction/Air Sparging
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GZA Job Tasks Potential Hazards Controls

Task 5.2

Soil Vapor Extraction/Air Sparging
HAZARD CONTROLS

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Soil Vapor Extraction/Air Sparging

Date: July 12, 2012 Date: July 12, 2012

CO generation Cords and wiring should be clearly visible and marked
to avoid trip hazard. Tie-down or bundle cords where
applicable.

Electrical shocks and 
electrocution

Position generators down-wind from job-related
activities to avoid both cross-contamination of vapor
samples and to limit carbon monoxide and exhaust
exposure.

Do not place connections and engine equipment near
standing water to avoid electrical shocks and/or
electrocution during operation.

Installation of permanent power supply Electrical hazards Have a licensed electrician install and certify the
installation prior to initial energizing of the circuits. 

Confirm that fuse box is installed and functioning
properly.

Conduct arc flash analysis of equipment as needed
and post labels in accordance with NFPA 70E
recommendations. 

Should fuse box maintenance be required, sub-
contract a licensed electrician to do the work, GZA
field employees should NEVER attempt to do work on
electrical panels unless properly trained to do. 

If maintenance is required on any electrical
component, prior to work, implement proper lockout /
tag out safety procedures. Review GZA’s Control of
Hazardous Energy Program 03-2009. 

Only trained and authorized employees may perform
such work. 

Properly store and handle compressed gas cylinders.

Secure cylinders properly before transporting to the
site.

Follow DOT regulations for transporting and shipping. 

Cylinders must have properly secured valve caps on
them when not in use.

Use only approved connections for the cylinders and
do not over tighten.

Keep cylinders protected from temperature extremes.

Use proper handling procedures of cylinders so as not
to cause damage to the valves.

Store empty cylinders separately and mark them
empty. 

Compressed gas use Explosions, missiles, property 
damage

Job Hazard Analysis
Task 5.2 - Soil Vapor Extraction/Air Sparging
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GZA Job Tasks Potential Hazards Controls

Task 5.2

Soil Vapor Extraction/Air Sparging
HAZARD CONTROLS

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Soil Vapor Extraction/Air Sparging

Date: July 12, 2012 Date: July 12, 2012

Do not use electrical tools with damaged cords or
other electrical components. 

Observe proper electrical safety practices.

Ensure tools are properly maintained; do not use
damaged tools.

Wear eye protection.

Store and carry tools correctly.

Use the correct tool for the job.

Support the work piece (using clamps, vise, sawhorse,
or other device). Do not hold the work piece with your
hand.

Protect “off hand” from gouges, hammer blows, cutting
tools, etc. Position your “off hand” to prevent injury in
case of slip of the tool.

Use of flammable/combustible 
chemicals

Fire-related hazards; Store all flammable/combustible liquids in proper
containers.

Dispose of oily rags properly and quickly.

Have a properly size and type fire extinguisher present
on-Site.

Inspect fire extinguisher before starting work. 

Remove flammable or combustible materials from
vicinity of welding or use of torches (such as debris,
fuels, grass/weeds, etc.).

Observe “no smoking” policies.

Remove waste from work area and dispose of properly
in accordance with local, state and federal laws.

Noise Wear appropriate hearing protection

Wear proper safety glasses. Regular sunglasses do
not count as safety glasses. 

If liquid chemical operations are required or if flying
particles are present, use safety goggles and face
shields to avoid liquid splatter to face and eyes.

Airborne dust, chemical splashes 
to the eyes

Tool Safety Shocks, cuts, scrapes, bruises, 
lacerations from tool use

Job Hazard Analysis
Task 5.2 - Soil Vapor Extraction/Air Sparging
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GZA Job Tasks Potential Hazards Controls

Observation of Test Pit 
Excavations by GZA

Various Physical and Chemical 
Hazards

Review THA 4.4A Excavation and Trenching (Heavy
Equipment)

Excavation Survey
Fall into excavations; Struck  by 
heavy equipment Stand away from edges of excavations. 

Stay clear of equipment at all times. Do not

approach operating heavy equipment until eye contact
is made with operator and equipment operation is
stopped

Observer needs to be at the furthest end of the
excavation from the operator and in line of sight
with the operator.

Never ride inside the bucket to observe the inside 
of the test pit excavation.

Sampling and logging of soil Cave-ins and engulfment Measuring test pit depths can be performed by attaching
a tape measure to the boom of the excavator, or
marking the boom. 

Observers are NOT to measure pit depths by hand from
the side of the pit. Use proper retractable tape
measures. 
Approach a test pit for logging from the sloped end.
Never stand above vertical wall.

Watch for cracks/fissures in the ground surface in the
immediate vicinity of the test pit, which indicate
imminent sidewall failure/cave-in.    

DO NOT enter excavations that are not sloped or
shored properly and have not been evaluated by a
Competent Person to be safe. 

Always first attempt to collect soil/water samples from
the securely placed bucket of the excavator on the
surface of the ground at a safe distance from the
excavation. Use proper communication with operator
when sampling from the bucket of the excavator.

Assess if confined space entry procedures need to be
implemented. If so follow GZA’s Confined Space Entry
procedures.

21.1 General Outdoor Field Work

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Sampling/Logging/Survey - Test Pits and Excavations

Date: June 7, 2012 Date:  June 28, 2012

Task 6.1

Sampling/Logging/Survey - Test Pits and Excavations
HAZARD CONTROLS

Review Related THA’s –

4.4A Excavation and Trenching (Heavy Equipment)

Job Hazard Analysis
Task 6.1 - Sampling/Logging - Test Pits
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GZA Job Tasks Potential Hazards Controls

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Sampling/Logging/Survey - Test Pits and Excavations

Date: June 7, 2012 Date:  June 28, 2012

Task 6.1

Sampling/Logging/Survey - Test Pits and Excavations
HAZARD CONTROLS

Provide appropriate means of egress if entering
excavations when necessary (e.g. ladders every 25 ft.,
steps, etc.).

Before entering excavation be aware of any hazards at
the surface (boulders, equipment) which may fall into
the excavation. 

Test pits are to backfilled soon after excavation and are
not to be left open overnight unless appropriate
precautions have been implemented to secure the
excavation and the site. 

Job Hazard Analysis
Task 6.1 - Sampling/Logging - Test Pits
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GZA Job Tasks Potential Hazards Controls

Hazardous Material Survey Only GZA personnel trained and appropriately
licensed/certified may perform these surveys.

NOTE: Licensing and certification requirements may

differ for States and municipalities. Be sure to check on
the requirements. 

Review GZA’s Working Alone Policy.

Sign out or call into the office to leave site specific
information where you are working, the anticipated
duration/hours of work on site. Do this for each site if
multiple in one day. Review GZA’s Working Alone
policy.

Call office or the person identified as the emergency
contact in the HASP when off site.

Wear appropriate safety equipment as required by the
Site Specific Health and Safety Plan (HASP). Wear
specific PPE and respiratory protection as required  

Become familiar with hazards associated with building-
related components or materials (e.g., ACM,
deteriorated lead-based paint, broken or damaged
fluorescent light tubes/ballasts, visible mold, etc.).
Review the HASP for details.

Be alert for hazardous site contaminants (as indicated
by odor, visual characteristics, location, and site
history). Assess procedures and contingencies for
characterizing hazards and protecting workers by use of
appropriate personal protective clothing and respiratory
protection, as needed.

Vacant Buildings / Unsound 
Structures

Determine that the site building(s) is not inhabited by
vagabonds or squatters.  

Determine that the site building(s) is not inhabited by
wild animals.

It is recommended that GZA employees in the field
notify the local police prior to entering into a vacant
building / property.  

GZA shall not enter into structurally damaged or
unsound buildings, or buildings suspected of being
unsound.

21.1 Outdoor Field Work

Task 11

Hazardous Materials Survey and Remediation
HAZARD CONTROLS

Review Related THA’s –

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Hazardous Materials Survey and Remediation

Date: July 2, 2012 Date:  July 2, 2012

Hazards associated with Asbestos, 
Lead-Based Paint, PCBs, etc.

Working Alone

Exposure to other building-related 
Toxic/Hazardous Substances

Job Hazard Analysis
Task 11 - Hazardous Materials Survey and Remediation
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Analysis By: Benjamin 

Sallemi, Ph.D.

Reviewed By: Jayanti 

Chatterjee, CIH

Approved By: Jayanti Chatterjee , CIH

Date: September 30, 2011

Revised: July 2, 2012

GZA Job Tasks Potential Hazards Controls

Task 11

Hazardous Materials Survey and Remediation
HAZARD CONTROLS

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Hazardous Materials Survey and Remediation

Date: July 2, 2012 Date:  July 2, 2012

Become familiar with physical site specifics to reduce or
eliminate slips, trips and falls due to uneven surfaces,
onsite equipment, discarded materials, or working at
height.  

Review GZA’s Fall Protection Program 03-3001 and use
the appropriate fall protection equipment when
necessary. 

Use the proper ladder for the work area and follow
ladder safety work practices.

If operating manlifts/scissor lifts review the proper use of
the equipment and conduct an inspection of the
equipment prior to operating. Use proper fall protection
when using manlifts/scissor lifts.

Review GZA’s Electrical Safety Work Practices Program
03-3003.

Power tools, sampling equipment, lighting, and any
electrical power requirements must be GFCI protected. 

All survey personnel must determine that electrical
equipment (e.g. panels) that may need to be accessed
for sampling are properly de-energized and
locked/tagged out prior to suspect material sampling.
No sampling shall take place unless it is safe to do so.

Do not use damaged electrical cords or tools with
damaged cords. Cords and tools with grounding tab
removed or with damage shall be labeled damaged and
removed from service.

Manual lifting, equipment handling Use proper lifting techniques when lifting / moving
objects or equipment to gain access into survey areas.
Seek assistance with heavy loads.

Use work gloves where appropriate to prevent hand
injuries.

Wear steel-toed work shoes.

Maintain tools properly; do not use damaged tools.

Use the right tool for the work. 

Wear gloves when appropriate.  

Wear eye protection; especially during sample
collection.

Slips, Trips, and Falls

Electrical Hazards

Cuts, scrapes, bruises, lacerations 
from use of tools

Job Hazard Analysis
Task 11 - Hazardous Materials Survey and Remediation
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Sallemi, Ph.D.

Reviewed By: Jayanti 

Chatterjee, CIH

Approved By: Jayanti Chatterjee , CIH

Date: September 30, 2011

Revised: July 2, 2012

GZA Job Tasks Potential Hazards Controls

Task 11

Hazardous Materials Survey and Remediation
HAZARD CONTROLS

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Hazardous Materials Survey and Remediation

Date: July 2, 2012 Date:  July 2, 2012

Hazardous Materials Abatement 
Monitoring / Oversight by GZA

Hazards associated with Asbestos, 
Lead-Based Paint, PCBs, etc.

Review hazards associated with the materials being
abated and follow work practices identified in the HASP. 

Use PPE identified in the HASP.

Follow proper decontamination procedures. 

Physical Hazards inside abatement 
work areas –

Abatement work areas can be slippery due to the use of
amended water or other chemicals to reduce dust. Be
mindful of the work area and step carefully with sure
footing. 

Slips, trips and falls, tools and 
debris falling on head

When performing overhead inspections assess the
need for fall protection.  

Climb scaffolds and ladders with care always using the
three point contact. 

If operating manlifts/scissor lifts review the proper use of
the equipment and conduct an inspection of the
equipment prior to operating. 

Workers working overhead with tools may accidentally
drop tools or materials being removed could drop below.
Wear hard hats and avoid standing directly underneath
active abatement areas.

Review Safety Data Sheets (SDS) for chemicals and 
use the proper PPE identified in the HASP. 

Stay away from the work area where chemicals are  
being used if not needed to be there. 

Contractors may use heat guns, torches, etc. or may
conduct cutting operations that can generate heat and
spark. Always evaluate the work area for the presence
of flammable/combustible materials in the vicinity of “hot
work” and notify the contractor if observed.

Confirm with the contractor that appropriate fire
extinguishers are available and know their locations.

Stay away from cutting and hot work operations and
observe safety protocols that are put in place by the
contractor to prevent fires. 

Working Alone See above.

Exposure to chemicals used for 
abatement operations

Fire hazards

Job Hazard Analysis
Task 11 - Hazardous Materials Survey and Remediation
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Analysis By: Brett Engard Reviewed By: Benjamin 

Sallemi, Ph.D.

Approved By: Jayanti Chatterjee , CIH

Date: September 19, 2011

Revised: July 3, 2012

GZA Job Tasks Potential Hazards Controls

General Construction Oversight Maintain clean and sanitary work area free of
tripping/slipping hazards. 

Assess for adequate space to work safely with sound
footing.

Assess for adequate lighting.

Assess that walkways and footpaths are free of
obstructions.

Electrical shocks Use GFCIs with all electrical power tools.

Review GZA’s Electrical Safe Work Practices program
03-3003.

Cuts, scrapes, lacerations from 
hand tools

Know how to properly use hand tools and follow proper
guarding procedures. 

Do not stand near or where equipment operators cannot
see you. Always be in line of sight.

Do not make sudden moves and always let the operator
know of your intentions.

Wear appropriate safety equipment as required by the
Site Specific Health and Safety Plan when near heavy
equipment and in general work area (hard hat, steel toe
boots, work clothes, high visibility vest, eye and hearing
protection, etc.).
Understand the daily Scope of Work by participating in
daily safety tailgate meetings and review the appropriate
Job Hazard Analysis.

Exposure to Hazardous 
Substances

Review the Site Specific HASP, attend and Site Specific 
orientation and/or training as required prior to 
performing work.

Become familiar with hazards associated with
hazardous commercial products used in construction
(fuels, cement, epoxy, paint, sealant etc.). Review the
SDSs for such products are available, and wear
appropriate personal protective equipment.

Conduct air monitoring as required by the HASP and
use appropriate PPE as specified in the HASP.

21.1  General Outdoor Field Work

4.4A Excavation and Trenching (Heavy Equipment)

Task 17.1

Construction Oversight
HAZARD CONTROLS

Review Related THA’s –

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Construction Oversight

Date: July 3, 2012 Date:  July 11, 2012

Slips,  trips and falls

Physical Hazards Become familiar with construction-related hazards prior
to going onsite. Be cognizant of slips, trips and falls and
overhead hazards of bumps, falling objects. Review
related THAs noted above.

Struck by, caught by, run over by 
equipment

Job Hazard Analysis
Task 17.0 - Construction Oversight
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Analysis By: Brett Engard Reviewed By: Benjamin 

Sallemi, Ph.D.

Approved By: Jayanti Chatterjee , CIH

Date: September 19, 2011

Revised: July 3, 2012

GZA Job Tasks Potential Hazards Controls

Task 17.1

Construction Oversight
HAZARD CONTROLS

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Construction Oversight

Date: July 3, 2012 Date:  July 11, 2012

Be alert for hazardous site contaminants (as indicated
by odor, visual characteristics, location, and site
history). Become familiar with procedures and
contingencies for characterizing hazards and the use of
appropriate personal protective clothing and respiratory
protection, as needed.

Perform equipment safety inspection daily; assess if
pressure relief devices, wire ropes, hoisting equipment,
hydraulic hoses, and emergency shut-off switches are in
good working condition.

If power equipment is being used, become trained in the
use of the equipment buy a qualified operator. Become
familiar with the manufacture’s operating manual and
warnings.  

Do not disable the manufacture’s built-in safety guards
or do not operate if the safety mechanisms, controls or
switches are disabled or are not functioning properly.
Inspect the equipment for damaged or missing parts,
and de-energize the equipment if it is not in use.

Prior to refueling, turn off the equipment and allow the
equipment to cool down.

Move any loose clothing or equipment that can come in
contact with moving or high temperature parts.

Keep on hand a properly-sized and inspected fire
extinguisher appropriate for the work.

Inspect equipment for structural integrity, proper footing,
tie backs, support, locked wheels, etc.

Cordon off around the work area.

Inspect manlifts and scaffolds being used by GZA
personnel equipment for structural integrity, proper
footing, tie-backs, support, locked wheels, etc.

Use three point of contact while climbing ladders or
scaffolding.

Check for safety nets, railings, guardrails, etc. and their
condition or for damage

Use the proper fall protection system for the work being
conducted (i.e. fall arrest or fall restraint). For fall arrest
systems verify that swing falls and fall clearance
distances are accounted for.  
Inspect body harness/lanyards used by GZA personnel
for damage and missing parts.

Observations from elevated 
surfaces, man lifts, scaffolds, etc.

Fall from elevated work 
areas/surfaces

Energized or Gas Powered 
Equipment

Personal Injury 

Job Hazard Analysis
Task 17.0 - Construction Oversight
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Analysis By: Michael McCoy, 

CIH

Reviewed By: Benjamin 

Sallemi, Ph.D.

Approved By: Jayanti Chatterjee , CIH

Date: September 26, 2011

Revised: June 26, 2012

GZA Job Tasks Potential Hazards Controls

Operation and Maintenance of 
Remediation Systems

 Hazardous Energy Consult the O&M manual for the treatment system
equipment components and know how to properly
control hazardous energy before working on equipment.

Utilize lockout/tagout procedures if project work is to
occur on or around any energized equipment. See GZA
policy on Control of Hazardous Energy - Lockout/Tagout
and address hazards in the site-specific health and
safety plan. 

Review GZA’s Electrical Safe Work Practices Program
03-3003.

Utilize only properly grounded electrical tools and
equipment, and insure cords are free from wear.

Do not run electrical cords through or around areas of
water.

When necessary and internal GZA expertise and
training is not available hire a licensed electrician for
appropriate electrical repairs and or maintenance.  

Review and abide by signage regarding electrical
hazards at remediation sites.

Mechanical Hazards Evaluate equipment for possible pinch points, crush
points and other potential mechanical hazards.  

Maintenance of remediation systems often requires use
of hand tools. Select the correct tool and gloves as
necessary for each project per the site-specific health
and safety plan. 

Chemical Hazards Evaluate and address controls for chemical hazards of
each project in the site-specific health and safety plan.
Chemicals may be utilized in the maintenance or
cleaning of the system.

Store water treatment chemicals and other chemicals to
be used on site in their proper containers and in proper
storage areas. 

Review and maintain Safety Data Sheets (SDSs) for
chemicals being used on site.

Use proper PPE when handling chemicals.

When necessary provide for proper eyewash and safety
showers for washing off caustic chemicals. 

21.1 - Outdoor Fieldworkd

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Remediation Systems O&M

Date: June 26, 2012 Date:  June 28, 2012

Task 18.0

Remediation Systems O&M
HAZARD CONTROLS

Review related THAs:

Job Hazard Analysis
Task 18.0 - Remediation Systems O
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Analysis By: Michael McCoy, 

CIH

Reviewed By: Benjamin 

Sallemi, Ph.D.

Approved By: Jayanti Chatterjee , CIH

Date: September 26, 2011

Revised: June 26, 2012

GZA Job Tasks Potential Hazards Controls

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Remediation Systems O&M

Date: June 26, 2012 Date:  June 28, 2012

Task 18.0

Remediation Systems O&M
HAZARD CONTROLS

Slips, Trips and Falls Work around remediation systems, especially
equipment utilized for treating groundwater and product
may present slip hazards. Wear slip resistant boots on
projects where water could be present on the floor.

If ladders are to be utilized, assess if they are the
appropriate type, in good repair and can hold the
appropriate load.  

Review GZA’s Working Alone Policy if project involves
solo work at a remediation system project site.  

Sign out or call into the office to leave site specific
information where you are working, the anticipated
duration/hours of work on site. Do this for each site if
multiple in one day. 

Call office or the person identified as the emergency
contact in the HASP when off site.

Site Specific Hazards Remediation systems may be in abandoned or
unoccupied facilities in a variety of environments from
rural to urban. Address site specific hazards in the
health and safety plan. 

A variety of environmental conditions may exist
including high or low temperatures, wind and other
weather conditions. Address these hazards in the site-
specific health and safety plan.

Remediation systems treat a variety of water pollutants,
using various chemicals. Address chemical hazards of
water pollutants and treatment chemicals in the site
specific health and safety plan. Wear proper PPE. 

Insects, rodents and other vermin. Consider using
appropriate repellant, and avoid contact with vermin and
nest areas. Utilize wasp or bee insecticide during insect
season, as appropriate.

Confined spaces such as tanks and pits may present as
part of remediation treatment systems that may need
occasional cleaning and/or maintenance. Only trained
personnel are allowed to work in confined spaces. All
confined space work shall be in accordance with GZA’s
Confined Space Program. 

Fire Hazards Refer to chemical SDS for proper handling, storage and
use of chemicals.

Store flammable combustible chemicals in proper
containers and in areas away from sparks and heat
generating equipment.

Working Alone

Job Hazard Analysis
Task 18.0 - Remediation Systems O
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Analysis By: Michael McCoy, 

CIH

Reviewed By: Benjamin 

Sallemi, Ph.D.

Approved By: Jayanti Chatterjee , CIH

Date: September 26, 2011

Revised: June 26, 2012

GZA Job Tasks Potential Hazards Controls

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Remediation Systems O&M

Date: June 26, 2012 Date:  June 28, 2012

Task 18.0

Remediation Systems O&M
HAZARD CONTROLS

Provide the appropriate fire extinguishers in the
remediation treatment area and know their locations and
how to use them.  

Job Hazard Analysis
Task 18.0 - Remediation Systems O
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Analysis By:  Christie Wagner Reviewed By: Jayanti 

Chatterjee, CIH

Approved By: Jayanti Chatterjee, CIH

Date:  November 4, 2011

Revised: July 12, 2012

GZA Job Tasks Potential Hazards Controls

Pre work task for site visit Adverse Weather Conditions Assess weather conditions prior to on-site work and
examine forecast for anticipated period of work.

Dress appropriately for weather conditions (e.g.,
precipitation, temperature ranges over anticipated
duration of field work).

Use protective ointments such as sunscreen and chap

stick, as appropriate to the field conditions.
Be aware of the anticipated weather conditions prior to
mobilization to the site. Unacceptable field work
conditions are not precise, but may include site specific
conditions, general location, extreme weather conditions
(e.g., icing, lightening, excessive cold or wind), travel
conditions, and other factors. Professional judgment is
required, and personal assessment of safety must
always be individually assessed.  

Conduct visual inspection of site Dangerous Terrain Be aware of the site terrain, watch for holes and rocks
that can be tripping hazards

Learn to identify and watch for plants such as thorn
bushes and poision ivy that can either scratch you or
give you a rash.

Use proper lifting techniques. Use appropriate
mechanical assistance and tools when possible.

Wear work gloves and steel toed boots.

Be sure to treat effluent samples as unknowns and wear
the proper PPE.

If there are any unusual odors/fumes coming from a
sample, especially those that cause reactions in the
eyes or nose, leave the area and inform a supervisor
immediately.

Collecting sample Muscle strain from lifting heavy 
objects

Exposure to unknown sample

21.1  General Outdoor Field Work

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: Field Sampling

Date: July 12, 2012 Date: July 12, 2012

Task 20.11
Field Sampling

HAZARD CONTROLS

Review Related THA’s –

Job Hazard Analysis
20.11 Field Sampling
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Analysis By: Anthony Zemba, 

CHMM

Reviewed By: Guy Dalton Approved By: Jayanti Chatterjee , CIH

Date: June 25, 2012

GZA Job Tasks Potential Hazards Controls

Become familiar with project area and job site by
reviewing available on-line mapping (USGS
Topographic, NWI Wetland, NRCS Soil, etc.; and
aerial photographs before visiting site. Understand
related hazards through review of this and other
Task Hazard Analyses and participate in daily
safety tailgate meetings (where applicable).

Communicate Task Hazard Analysis and Lessons
Learned information to operator(s) prior to initiating
work and throughout the project as needed.

Driving to site Vehicle 
accidents/collisions/injuries

Perform pre-operation check of vehicle, verifying service 
brakes, parking brake, steering, lights, tires, horn, 
wipers mirrors and glass are in good condition.  verify 
that the rig is roadworthy.

Wear seat belts always when driving even on site.

Secure loose materials in cab or bed of vehicle.

Keep windshields, windows and lights cleans.

Abide by safe driving procedures.

Backing collisions If possible avoid backing by using a route that allows 
you to pull through.

If backing up from a parked area do a quality 360 
walker. 

Working within transportation 
corridors or active construction 
sites

Collisions injuries Wear high visibility safety vest on site when out of
personal or GZA vehicle.

Park vehicle in designated parking locations, or
select off-road area that is firm, and without
hazards. Directly inspect parking location on foot if
necessary.  

Use emergency flashers or other appropriate
vehicle warning system as appropriate to local
conditions when parking vehicle.

Use emergency flashers or other appropriate
vehicle warning system when parking outside of
standard parking spaces, or to stop in right-of-

Be alert at all times; never step outside traffic
cones.

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: General Outdoor Field Work

Date: June 25, 2012 Date:  July 12, 2012

Task 21.1

General Outdoor Field Work
HAZARD CONTROLS

Pre-work preparation Overlooking of potential 
hazards

Job Hazard Analysis
Task 21.1 - General Outdoor Field Work
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Analysis By: Anthony Zemba, 

CHMM

Reviewed By: Guy Dalton Approved By: Jayanti Chatterjee , CIH

Date: June 25, 2012

GZA Job Tasks Potential Hazards Controls

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: General Outdoor Field Work

Date: June 25, 2012 Date:  July 12, 2012

Task 21.1

General Outdoor Field Work
HAZARD CONTROLS

Pre-work preparation Overlooking of potential Stand clear of moving heavy equipment and away
from any overhead utility lines until equipment is
safely in position and parked properly and securely
by the contractor.
Do not wear headphones or earbuds, or listen to music
or talk on the phone, which may distract from work
hazards.

Crossing Automobile traffic 
lanes

Wear high visibility safety vests at all times when 
out of vehicle and working within or adjacent to the 
roadway.

Crossing Airport Movement 
Areas (e.g., Runways, taxiways, 
approaches) 

Learn, know, and conform to project site Airport’s, 
Airfield’s, or Airbase’s protocol for crossing 
movement areas (whether on foot or in vehicle).

Work within airport movement areas or safety 
zones must be coordinated with the Air Traffic 
Control Tower.

Vehicles to have blinking or flashing lights or 
beacons; pedestrians to wear high visibility safety 
vests.

Using protocol, maintain communication with
airport security and air traffic controllers.

Crossing Railways Work within active railroad ROWs requires railroad 
safety training.  No work can be done within the 
railroad traffic envelope without the permission of a 
railroad flagman.

No equipment or vehicles can cross without the 
permission of a railroad flagman.

Expect any train on any track coming from either 
direction at any time.

Working in Natural or Remote 
Areas

Slips, trips, fall Be aware of loose ground materials such as talus,
unconsolidated rock, soil, sediment, ice and other
media that could cause slips, trips or falls.  

Be careful when walking in heavily vegetated
areas. Mind tangles of vines, thorny branches, and
slippery logs and rock surfaces. Dense vegetation
and especially entangled vines present trip
hazards, or can mask voids, sharp objects, or
other hazards beneath.

Job Hazard Analysis
Task 21.1 - General Outdoor Field Work
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Analysis By: Anthony Zemba, 
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Reviewed By: Guy Dalton Approved By: Jayanti Chatterjee , CIH
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GZA Job Tasks Potential Hazards Controls

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: General Outdoor Field Work

Date: June 25, 2012 Date:  July 12, 2012

Task 21.1

General Outdoor Field Work
HAZARD CONTROLS

Pre-work preparation Overlooking of potential Be vigilant for signs of cracking, shifting, fracturing,
and evidence of past movement.

Use wood mats or other stabilizing materials for
equipment if soft ground conditions are present.

Use walking stick, auger, or ski poles to steady
yourself when traversing loose material or slopes.

Job Hazard Analysis
Task 21.1 - General Outdoor Field Work
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CHMM

Reviewed By: Guy Dalton Approved By: Jayanti Chatterjee , CIH
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GZA Job Tasks Potential Hazards Controls

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: General Outdoor Field Work

Date: June 25, 2012 Date:  July 12, 2012

Task 21.1

General Outdoor Field Work
HAZARD CONTROLS

Pre-work preparation Overlooking of potential Wear proper footwear for conditions.

Store tools in their proper storage location when
not in use. 

Provide adequate lighting when necessary.

Falls into excavations/ voids Stand away from edges of excavations and voids.
Do not attempt access without proper equipment /
training. Remember that some excavations or
voids may constitute a confined space and may
present structural stability issues.

Cave-ins and engulfment DO NOT enter caves, sinkholes, excavations, and
other voids or concavities that are not sloped or
shored properly and have not been evaluated by a
competent person to be safe.

Stand away from edges of excavations, cliffs, dug
wells, and other voids. 
Watch for cracks/fissures in the ground surface in
the immediate vicinity of a pit or void, which
indicate imminent sidewall failure/cave-in.
Assess if confined space entry procedures need to
be implemented. 

Before entering void (if required to do so and with
proper training) be aware of any hazards at the
surface (boulders, equipment) which may fall into
the void.

Working among hazardous 
biota

Plant toxins Incidental contact Know the appearance of poison ivy and poison
sumac in all seasons, and if sensitive to these
toxins, carry and use special cleaning
soaps/solutions when thought to be exposed.
Stock first aid kit with poison ivy/sumac cleaning
soaps/solutions.

Ticks Ticks carry risk of Lyme’s and other Diseases.
Tick season is basically any field day above 40
degrees F.

Tuck pants into long socks.

The application of DEET (or permethrin pre-
treatment) to clothing in season to control
exposure to ticks is recommended.

Check clothing for ticks frequently.

Job Hazard Analysis
Task 21.1 - General Outdoor Field Work
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Reviewed By: Guy Dalton Approved By: Jayanti Chatterjee , CIH
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GZA Job Tasks Potential Hazards Controls

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: General Outdoor Field Work

Date: June 25, 2012 Date:  July 12, 2012

Task 21.1

General Outdoor Field Work
HAZARD CONTROLS

Pre-work preparation Overlooking of potential Check whole body immediately upon returning
from field and shower.

Mosquitoes Be aware of intermittent seasonal reports of
mosquito borne diseases, such as West Nile
disease and Eastern Equine Encephalitis (EEE),
and their locations relative to your field site. Use of
DEET or other mosquito repellant is
recommended.

Stinging bees and wasps Be aware of potential cavity, suspended or ground
nesting bee/wasp/hornet nests. Avoid undue
disturbance or approach with appropriate safety
clothing, protection and netting.  

Take appropriate precautions if allergic to bees.
Carry at least two epi-pens in first aid kit as well as
anti-histamines (oral and inhalers).

Avoid areas of heavy bee activity if allergic. Avoid
perfumed soaps, shampoos, deodorants,
colognes, etc. that may attract bees.

Poisonous Snakes Be aware of terrain likelihood of harboring
poisonous snakes in your work zone. Avoid
reaching or stepping into hidden areas (such as
into wood pile, rock pile, debris pile, stone wall,
etc.) without pre-inspection.

Coordinate with local hospitals to verify they have
proper anti-venom in stock.

Learn first aid procedures in case of poisonous
snake bite.
Devise an action plan and include in the site-
specific HASP.

Do NOT handle wildlife unless properly trained to
do so.

Beware of any wild animal that shows no sign of
wariness of humans.

Do NOT attempt to feed wild animals or to help
apparently injured wild animals.

Be aware of domestic animals that may also pose
a threat such as dogs off leash, bulls out to
pasture, etc.

Wild Animals

Job Hazard Analysis
Task 21.1 - General Outdoor Field Work
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GZA Job Tasks Potential Hazards Controls

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: General Outdoor Field Work

Date: June 25, 2012 Date:  July 12, 2012

Task 21.1

General Outdoor Field Work
HAZARD CONTROLS

Pre-work preparation Overlooking of potential Working in Adverse Weather 
Conditions

Heat / cold stress and other 
weather related hazards

Assess weather conditions prior to on-site work 
and examine forecast for anticipated period of 
work.

Dress appropriately for weather conditions (e.g., 
precipitation, temperature ranges over anticipated 
duration of field work).  Include clothing and the 
presence / absence of shade when calculating a 
heat index.

Schedule work day to avoid working during hottest 
or coldest parts of the day, to the extent 
practicable.
Keep exposed skin covered in extremely cold 
weather.
Recognize signs of frostbite; use warming packs 
and layer clothing to maintain warmth.

Use a wicking layer of clothing against your body to 
keep moisture away from skin.

Wool clothing will continue to keep you warm after 
it becomes wet; cotton will not.

Use protective ointments such as sunscreen and 
chap stick, as appropriate to the field conditions.

Stay hydrated in hot weather; drink fluids regularly 
throughout the day, even if not thirsty.

Recognize signs of heat stress; take frequent 
breaks in shade when working in direct sunlight for 
prolonged periods.
Be familiar with Heat index chart - add 20 degrees 
to chart if fully clothed and if working in direct 
sunlight.
NOTE: Unacceptable field work conditions are not 
precise, but may include site specific conditions, 
general location, extreme weather conditions (e.g., 
icing, lightning, excessive cold or wind), travel 
conditions, and other factors.  Professional 
judgment is required, and personal assessment of 
safety must always be individually assessed.  

Working on Ice Assess relative load bearing capacity of ice on 
lakes, ponds and other waterways. If unsure do not 
venture onto the ice. 

Job Hazard Analysis
Task 21.1 - General Outdoor Field Work
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Analysis By: Anthony Zemba, 

CHMM

Reviewed By: Guy Dalton Approved By: Jayanti Chatterjee , CIH

Date: June 25, 2012

GZA Job Tasks Potential Hazards Controls

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: General Outdoor Field Work

Date: June 25, 2012 Date:  July 12, 2012

Task 21.1

General Outdoor Field Work
HAZARD CONTROLS

Pre-work preparation Overlooking of potential Wear proper footwear modified for traction on ice.

Electrical storms If lightning is observed during drilling activities, 
work shall be suspended immediately and 
employees shall find suitable shelter (building or 
vehicle at minimum). Work will commence no 
sooner than 30 minutes after the last indications of 
lightning have been observed

Seek shelter inside a walled building or your 
vehicle. 

Open picnic pavilions and under trees are not 
adequate shelters.

Assess vulnerability to lightning strikes as soon as 
thunder is heard on the horizon.  Open areas and 
higher elevations are more susceptible to strikes.

Tall objects such as metal towers and flag poles 
may attract lightning.

Consult internet weather radar tracking devices to 
learn of impending storm patterns proximal to your 
work area.

Avoid working at high elevations, elevated 
platforms, and other exposed areas during high 
wind conditions.

Assess work area for equipment that may be blown 
down, over, or carried aloft by high winds.
Provide hand washing kits (e.g., baby wipes, hand
sanitizers, paper towels, bottled water, etc.) to be
used prior to eating and drinking.

Have garbage bags handy to collect trash.

Working in remote areas Emergency Conditions Be familiar with onsite emergency procedures and
route to nearest hospital.
Have a first aid kit available; know its contents and
how to use them.

Carry a cell phone during all field work for 
emergency purposes, and confirm the nearest 
location of cell phone signal on site prior to start of 
worksite.  

Disorientation Plan your route and anticipated progress prior to 
field work.

Working in areas without 
sanitary facilities 

Hygiene related hazards

High Winds

Job Hazard Analysis
Task 21.1 - General Outdoor Field Work
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Analysis By: Anthony Zemba, 

CHMM

Reviewed By: Guy Dalton Approved By: Jayanti Chatterjee , CIH

Date: June 25, 2012

GZA Job Tasks Potential Hazards Controls

GZA GEOENVIRONMENTAL, INC.
JOB HAZARD ANALYSIS WORKSHEET

Job: General Outdoor Field Work

Date: June 25, 2012 Date:  July 12, 2012

Task 21.1

General Outdoor Field Work
HAZARD CONTROLS

Pre-work preparation Overlooking of potential Have multiple navigation aids (e.g., USGS Map, 
compass, GPS, etc.) and know how to use them 
before entering field.  Remember to have charged 
batteries and battery back-ups for electronic 
devices. 

Share your progress plan with office staff prior to 
entering the field.

Check in with office personnel periodically to 
update progress.

Review and comply with GZA’s Working Alone 
Policy 03-1009 in advance of working alone on a 
project site.

Hunting Be familiar with the various game hunting seasons. 
Follow rules and guidelines for remaining visible to 
hunters.
Try to plan work around active hunting seasons or 
daily peak hunting hours as warranted.

Job Hazard Analysis
Task 21.1 - General Outdoor Field Work
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National Grid Incident Reporting Requirements 

All contractors and consultants working on National Grid projects hired either by National Grid 
or its representative will report incidents involving their personnel or subcontractor personnel to 
National Grid.  Incidents include but are not limited to injuries, illnesses, near misses, motor 
vehicle incidents, environmental releases, fires, incidents involving the public, and property 
damage.  The person reporting the incident is the Incident Reporter. 
 
The Incident Reporter will notify the Project-Specific National Grid Project Manager (PM) 
verbally within 1 hour of the incident.  All work will be suspended until contact is made with 
the Project-Specific PM so that National Grid can assess if continued work suspension or if a 
stand down is necessary.  If the National Grid PM cannot be reached, contact the National Grid 
SIR Regional Safety Lead as noted in the table below.    
 
Name Region Phone Numbers E-Mail 
William Ryan Downstate 

NY 
W- (516) 545-2586 
C - (516) 790-1660 

William.Ryan@nationalgrid.com 

Brian Stearns Upstate NY W- (315) 428-5731 
C - (315) 461-7892 

Brian.Stearns@nationalgrid.com 

Elizabeth Greene MA/RI W- (781) 907-3656 
C- (781) 248-6469 

Elizabeth.Greene@nationalgrid.com 

 
A DRAFT written Incident Report and/or email summary must be completed and submitted by 
the Incident Reporter to the Project-Specific National Grid PM, National Grid SIR Safety Lead, 
and/or other designated National Grid representative within 4 hours of the incident.   
 
The Incident Reporter will provide a FINAL Incident Report within 24 hours via e-mail to the 
Project-Specific National Grid PM, National Grid Regional Safety Lead, and/or the person to 
whom the verbal notification was initially provided. 
 
Figures, photographs and/or sketches should be included within the Incident Report.  
Photographs of the incident area and/or vehicle (not of the personal injury) should be included.   
For vehicle incidents and cases of damaged or stolen property, a police report should be filed and 
a copy provided to the Project-Specific PM.   A representative with knowledge of the incident 
should be available to provide incident information until the investigation is completed by 
National Grid. In some municipalities police will not be dispatched to a non-injury accident, but 
every effort needs to be made to try and obtain the report.  
 
All personnel must be made aware that preventing or promptly addressing accidents and injuries 
takes precedence over completing field work.  In addition, if any worker believes that working 



conditions pose a risk of harm to on-site personnel or members of the public, work must stop and 
the situation must be addressed. 

Incident Report Information  

 
The following information should be included when reporting the incident to National Grid.  

 
1. Incident Date and time 

 
2. Date/Time National Grid PM was initially notified.  Record different times and methods 

of notification (Call cell, Call office, Left message, e mail, text, etc.).   
 

3. Employee type (regular, temp, contractor, consultant), company, company address, and 
what position held.  Name, DOB, sex, full/part time. 

 
4. Incident Type  

a. Injury/Illness to Employee (NG employee, temporary, consultant, contractor) 
b. Injury/Illness to Contractor 
c. Near Miss 
d. Motor Vehicle 
e. Public Incident 
f. Hazardous Condition 
g. Company property Damage/Equipment Damage/Equipment Failure 
h. Switching/Relay Incident 
i. Environmental 

 
5. Incident location.  Address where incident happened, site name/Owner. 
 
6. Description of what happened, number people injured, fatalities, voltage, pressure (if 

applicable). Type of activity/task being performed. 
 

7. Medical attention received 
 
8. Spills (if applicable) - material, source, quantity, weather conditions, cause, responsible 

party for cleanup, PCB level, environmental media (land, water, and/or air) impacted. 
Clean up and Corrective actions. 

 
9. Equipment details (if applicable) - type, number, size, unit, manufacturer 

 
10. Witness Detail (name, address, statement). 
 
11. OSHA severity  

 



12. Name and address of medical care facility/doctor (if treated by a doctor or hospital). Was 
employee treated overnight?  In the emergency room? 

 
13. Nature of injury - part injured.  Be specific.  

 
14. Object that caused injury.  Be specific. 

 
15. What was employee doing just prior to injury? 

 
16. How could this incident been prevented?  

 
17. List any  unsafe acts / unsafe conditions 

 
18. Were safety rules, work methods, procedures violated? 

 
19. Was proper protective equipment worn? 

 
20. List any prior accidents with dates that this employee has experienced 

 
21. Lessons Learned 
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TAILGATE SAFETY MEETING 

CHECK ONE:     ______ Initial H&S Orientation          _______Periodic “Toolbox” Safety Meeting 

Project Site/Location__________________________________________________________________________ 

Date_______________________     Time______________________________       Job No.__________________  

PM____________________________________________   PIC________________________________________ 

 
The undersigned have attended a Health and Safety briefing, consisting of a review of the provisions of the Site Specific 
H&S Plan, and/or appropriate prior H&S events or concerns, and/or review of anticipated H&S concerns and safety 
measures for the project.  

 
SUMMARY OF HEALTH AND SAFETY TOPICS COVERED (required topics are listed below to be covered in  
addition to regular site-specific topics) 

1.  
2.  
3.  

 
 
 
 
 
 

NAME (printed) SIGNATURE COMPANY 
 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 

 
Conducted by: ___________________________________________________________  Date:________________________  
 



 

 

 

 

GZA GeoEnvironmental, Inc. 
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	00 31 00 - AVAILABLE PROJECT INFORMATION
	Part 1 –  General
	1.01 Section Includes
	A. Related Sections
	B. Preliminary Schedule
	C. Existing Conditions Information
	D. Environmental Assessment Information
	E. Permits
	F. Owner-Provided Information

	1.02 Related Sections
	A. This Specification contains general information that applies to all Work performed under the Contract and is inherently made part of each Specification section.

	1.03 Preliminary Schedule
	A. A Preliminary Schedule outlining major Work activities associated with the Contract is provided in Appendix 1. The schedule outlines the key time restrictions associated with Work at the Site as further described in Section 01 14 00 – Work Restrict...
	B. Contractor shall review the Preliminary Schedule and the regulatory and access requirements and restrictions described in Section 01 14 00 – Work Restrictions and Sequence and shall provide a more detailed Preliminary Baseline Schedule in accordanc...

	1.04 Existing Conditions Information
	A. The following Project Reports are included in Appendix 2.
	1. Massachusetts Contingency Plan required documents:
	a) GZA (GZA GeoEnvironmental, Inc.), 2022. Phase II Comprehensive Site Assessment Report. April 2022.
	b) GZA, 2022. Phase III Remedial Action Plan. July 2022.
	c) GZA, 2024. Revised Phase III Remedial Action Plan/Phase IV Remedy Implementation Plan. June 2024.

	2. Historical Utilities to be confirmed by Contractor.
	3. Topographic survey conducted by HydroData on September 1, 2022.

	B. The Site is described in Section 01 11 00 – Summary of Work.
	C. The Project Reports listed in this Specification provide information regarding conditions below grade, including potential obstructions and areas of visible oil and/or tar impacts. The data were collected and compiled primarily for use by Engineer ...
	D. These data, by their nature, cannot reveal all conditions existing on the Site and are provided to Contractor for information purposes only. Contractor shall understand that subsurface conditions may differ from those depicted on the available logs...
	E. Contractor is responsible for reviewing the information contained in the referenced documentation. The information is made available to Contractor for information on factual data only and shall not be interpreted as a warranty of subsurface conditi...
	F. If, during the course of construction, conditions differing substantially from those indicated in the above referenced information, and/or Contract Drawings are encountered, Contractor shall promptly notify Engineer in writing and shall not disturb...

	1.05 Permits
	A. Descriptions of the permits obtained by Owner, the permit applications submitted by Owner and pending approval, and the permits Contractor is required to obtain are provided in Section 01 41 26 – Permits. As described in said section, copies of cer...
	B. As described in Section 01 41 26 – Permits, Work shall be performed consistent with Massachusetts Contingency Plan Phase IV Remedy Implementation Plan, a copy of which will be provided to Contactor prior to the initiation of Work.

	1.06 Owner-Provided Information
	A. National Grid Environmental Guidance and Environmental Policy Documents are provided in Appendix 4.
	B. A list of Owner-approved disposal facilities is provided in Appendix 5.
	C. Information regarding Owner-approved laboratories is provided in the applicable Specification sections.


	Part 2 –  Products
	Part 3 –  Execution

	01 00 00 - GENERAL REQUIREMENTS
	Part 1 –  General
	1.01 Section Includes
	A. Related Sections
	B. General Requirements

	1.02 Related Sections
	A. Section 00 31 00 – Available Project Information
	B. Section 01 11 00 – Summary of Work
	C. Section 01 14 00 – Work Restrictions and Sequence
	D. Section 01 31 00 – Project Management and Coordination
	E. Section 01 35 29 – Health, Safety and Emergency Response Procedures for Contaminated Sites
	F. Section 01 35 43 – Environmental Procedures
	G. Section 01 53 00 – Temporary Construction
	H. Section 01 57 13 – Temporary Environmental Controls
	I. Section 01 74 00 – Cleaning and Waste Management
	J. Section 01 78 00 – Project Record Documents
	K. Section 02 51 29 – Surface Cleaning and Decontamination

	1.03 General Requirements
	A. Contractor shall comply with all requirements set forth in the STANDARD GENERAL CONDITIONS OF THE CONTRACT BETWEEN NATIONAL GRID USA SERVICE COMPANY, INC., AND AFFILIATED COMPANIES AND ENVIRONMENTAL REMEDIATOR (General Conditions), Project Special ...
	B. Contractor is responsible for becoming familiar with all aspects of the Work and the Site prior to performing the Work in accordance with the General Conditions.
	C. Contractor shall cooperate with all other parties engaged in project-related activities; Owner’s employees, representatives, and contractors; and other property owners within the Limits of Work to the greatest extent possible. Contractor shall make...
	D. The Limits of Work are shown on the Contract Drawings and described in these Specifications. All Work shall be confined to the Limits of Work and completed to the lines, grades, and dimensions called for on the Contract Drawings and Specifications ...
	E. Work areas shall be accessed in accordance with Section 01 14 00 – Work Restrictions and Sequence and shall be secured in accordance with Section 01 53 00 – Temporary Construction. Access by vehicles, equipment and personnel shall comply with truck...
	F. Contractor shall furnish and maintain a daily sign-in/sign-out log for all personnel and visitors on Site. The log shall meet, at a minimum, the requirements of Section 01 35 29 – Health, Safety and Emergency Response Procedures for Contaminated Si...
	G. Contractor shall plan and schedule silt-producing Work activities conducted within the Site to between July 1 and February 28, inclusive, as required in the permits included in Appendix 3 and described in Section 01 14 00 – Work Restrictions and Se...
	H. These Contract Drawings and Specifications have been developed to comply with the requirements of permits and access agreements as described in Section 01 14 00 – Work Restrictions and Sequence and Section 01 41 26 – Permits. Contractor shall be he...
	I. Contractor shall develop a Preliminary Progress Plan and Schedule (and subsequently, a Construction Progress Plan and Schedule) in accordance with Section 01 14 00 – Work Restrictions and Sequence to document the proposed sequence of activities and...
	J. Contractor shall perform all Work in accordance with the requirements of Section 01 35 29 – Health, Safety, and Emergency Response Procedures for Contaminated Sites. Contractor shall be especially aware of health and safety issues related to perfor...
	K. Contractor shall exercise care to avoid disturbing or damaging any utilities and structures that exist at the Site and are to remain in service during and at the completion of the Work. Contractor shall be responsible for locating all subsurface ut...
	L. Contractor is likely to encounter obstructions below ground surface (including below the Little River mudline) within the Limits of Work, including but not limited to former urban debris, large stones, and boulders. Owner has provided available inf...
	M. Contractor shall install and remove temporary utilities, construction facilities, and temporary construction at the Upland Staging Area and Sediment Processing Area as shown on the Contract Drawings and in accordance with Section 01 53 00 – Tempora...
	N. Contractor shall construct and maintain facilities for personnel, equipment, vehicle, and excess materials decontamination in accordance with Section 01 53 00 – Temporary Construction, Section 01 35 29 – Health, Safety, and Emergency Response Proce...
	O. Contractor shall comply with all requirements for protecting the environment, including, but not limited to, controlling erosion, water pollution, spills and releases, dust emissions, vapors, odors, noise, and vibrations resulting from construction...
	P. Contractor shall be responsible for general housekeeping during construction in accordance with the Contract Documents. Contractor shall segregate, handle, temporarily store, and treat or dispose of all excess materials generated during the Work as...
	Q. Contractor is responsible for control, management, and treatment or off-Site disposal of any stormwater or groundwater encountered or requiring management during all Site activities. Contractor is responsible for maintaining and protecting stormwat...
	R. Contractor shall exercise care and provide protection to avoid disturbing or damaging adjacent structures, notably the retaining wall that is present on the northwest portion of the Site. Any damage to existing features to remain shall be repaired ...
	S. Surveying shall be performed under the direction of a Professional Land Surveyor licensed to perform such Work in the Commonwealth of Massachusetts. All surveys shall use the grid system and datum of the Site, unless otherwise directed in writing b...
	T. Construction tolerances shall be consistent with the Contract Drawings and Specifications. All surfaces shall be reasonably free from irregularities. Slopes or grades shall not be less than specified minimums or greater than specified maximums as s...
	U. Contractor is responsible for security within the Limits of Work throughout completion of Work activities. Contractor, including all personnel and subcontractors, shall be familiar with and shall comply with all security requirements and shall be r...
	V. Contractor shall retain ownership and responsibility for all Work until accepted by Owner.
	W. Contractor is responsible to inform their employees and employees of subcontractors and distributors that any lewd actions, verbal harassment, and any racial or sexual comments directed toward any individual on the project Site is strictly prohibit...
	X. All incidents involving the health or safety of personnel or the public or affecting the environment must be reported to National Grid and Engineer. Each of these accidents must be accompanied by a follow-up investigation report in accordance with ...


	Part 2 –  Products
	Part 3 –  Execution

	01 01 50 - CONTROL OF WORK
	Part 1 –  General
	1.01 Section Includes
	A. Scope
	B. Related Sections
	C. Responsibilities of Parties
	D. Interpretation of Engineering Drawings and Specifications
	E. Order of Precedence
	F. Temporary Suspension of the Work

	1.02 Scope
	A. This section describes the responsibilities of each party involved in the execution or monitoring of Work required by the Contract Documents.

	1.03 Related Sections
	A. This section contains general information that applies to all Work performed under the Contract and is inherently made a part of each Specification section.

	1.04 Responsibilities of Parties
	A. Owner
	1. Boston Gas Company d/b/a National Grid (National Grid) is the Owner responsible for facility administration, regulatory oversight, accounting, purchasing, etc. On-Site construction activities are monitored for National Grid by Engineer.

	B. Engineer
	1. Anchor QEA shall be referred to as “Engineer.” GZA Geoenvironmental, Inc. (GZA) is the Licensed Site Professional for the Project and is responsible for monitoring compliance with the MCP. Engineer reports to Owner and is responsible for the admini...
	2. Engineer is responsible for observing and documenting construction activities on the Site and evaluating conformance with the Contract Drawings and Specifications. Engineer will collect all material certifications from Contractor. Engineer will be ...
	3. Engineer will conduct certain monitoring activities throughout the Work, including, but not limited to, monitoring of perimeter ambient air, water quality, and sediment sampling to confirm compliance with MCP cleanup goals. This Work will be indepe...

	C. Contractor
	1. Contractor is responsible for implementing and ensuring the completion of the Work, for producing Record Drawings, and documenting the Work performed and the As-Built Conditions. Contractor is responsible for conducting Work using means and methods...
	2. Contractor shall procure the services of Subcontractors as necessary to complete the Work and is responsible for the Work of their Subcontractors as they are for their own Work. Subcontractors proposed but not included in Contractor’s original Bid ...
	3. Contractor reports to Owner, but shall communicate directly with Engineer.
	4. Contractor is subject to requirements of local, state, and federal agencies for implementation of the Work. Details pertaining to jurisdictional requirements governing the Work that are not specifically mentioned in the Contract Documents shall not...


	1.05 Interpretation of Engineering Drawings and Specifications
	A. Should it appear that the Work to be done or any matters relative thereto are not sufficiently detailed or explained in the Contract Drawings and Specifications, upon written request, Engineer will further explain, clarify, or interpret, as may be ...
	B. Contract Drawings are intended to be illustrative and may not be an exact or a complete representation of actual field conditions or the actual finished Work. For the finished Work, Contractor shall include all necessary extra material required to ...

	1.06 Order of Precedence
	A. Reserved (if not covered in National Grid Terms and Conditions)
	B. In the event of a discrepancy either on the Contract Drawings, or in these Specifications, the matter shall be promptly submitted to Engineer, who shall promptly make a determination in writing to resolve the discrepancy. Any Work performed by Cont...
	C. In the event of a conflict between the Contract Documents and applicable laws, codes, ordinances, regulations, permits, or orders of governmental authorities having jurisdiction over the Work or any portion thereof; or in the event of any conflict ...

	1.07 Temporary Suspension of the Work
	A. Reserved (if not covered in National Grid Terms and Conditions)


	Part 2 –  Products
	Part 3 –  Execution

	01 11 00 - SUMMARY OF WORK
	Part 1 –  General
	1.01 Section Includes
	A. Scope
	B. Related Sections
	C. Site Description
	D. Site History
	E. Site Conditions
	F. Description of Work Area
	G. Description of Support Area
	H. Scope of Work

	1.02 Scope
	A. This section includes summary of the Work including, location, and scope and schedule of Work.

	1.03 Related Sections
	A. Section 00 31 00 – Available Project Information
	B. Section 01 14 00 – Work Restrictions and Sequence
	C. Section 01 33 00 – Submittal Procedures
	D. Section 01 35 29 – Health, Safety and Emergency Response Procedures for Contaminated Sites
	E. Section 01 35 43 – Environmental Procedures
	F. Section 01 35 53 – Security Procedures
	G. Section 01 41 26 – Permits
	H. Section 01 53 00 – Temporary Construction
	I. Section 01 57 13 – Temporary Environmental Controls
	J. Section 02 21 00 – Surveys
	K. Section 02 61 00 – Removal and Disposal of Waste Materials
	L. Section 35 20 23 – Mechanical Dredging
	M. Section 35 20 30 – Dredged Material Management
	N. Section 35 20 50 – Capping

	1.04 Site Description
	A. Location of Work
	1. The Work under this Contract is to be performed within the Little River (a tributary to the Merrimack River) in Haverhill, Essex County, Massachusetts, and in certain portions of the adjacent property at 284 Winter Street, Haverhill, Massachusetts ...
	a) Remedial construction will occur within the Little River Limits of Work shown on the Contract Drawings located between the Winter Street Bridge (northern extent of the Limits of Work) and the Little River conduit, which forms the southern extent of...
	b) Stockpiling, staging of equipment and materials, sediment and water processing, and all other Contractor access and support facilities shall occur within the Upland Staging Area. Actual locations of support facilities and the layout of the Staging ...

	2. Contractor access to, and use of, the properties within the Limits of Work shall be in accordance with the Contract Drawings and Section 01 14 00 – Work Restrictions and Sequence. Contractor will be strictly monitored by Owner and Engineer for comp...
	3. Any support facilities located within the Limits of Work shall be designated by Contractor and approved by Owner. Work in all areas of the overall Site must comply with all applicable laws and permit conditions.


	1.05 Site History
	A. A manufactured gas plant (MGP) was operated at 284 Winter Street by predecessors to the Boston Gas Company. Manufactured gas was produced and stored in holders at the Site until 1893. Between 1910 and 1912, the MGP facility was converted to a carbu...

	1.06 Site Conditions
	A. Owner has provided available information regarding subsurface and environmental conditions in Section 00 31 00 – Available Project Information. Contractor shall be responsible for familiarizing itself with the information prior to Bid submittal and...
	B. The dredge area is located within the Little River. The sediment surface is a combination of sand, gravel, and cobbles. Vegetation (e.g., grass and weeds) is present in the channel at several locations. Sediment within the River Area is typically b...
	C. Impacted sediment was delineated based on the sediment cores and analytical data collected during field investigations in 2020, 2021, and 2022. Investigation findings identified the following impacts:
	1. Coal tar-impacted sediments are present in the Little River, which result in intermittent sheens on the surface water.
	2. Visible oil and/or tar (VOT) was observed in 26 of 38 sediment cores and hand augers collected within the Little River. VOT ranged from discrete droplets to sediment saturated with NAPL. The area over which these cores containing VOT were collected...
	3. VOT-impacted sediment was observed from the surface to approximately 5.5 feet below the mudline.
	4. Oil and hazardous material compounds present in sediment and porewater include polycyclic aromatic hydrocarbons (PAHs) and volatile organic compounds (VOCs), including benzene. PAH concentrations within the Site boundary exceed the local conditions...


	1.07 Description of Work Area
	A. The Little River Work area consists of the bed of the Little River between the Winter Street Bridge at the north end and the conduit to the Merrimack River at the south end. The Little River Work area includes the area between the retaining wall on...

	1.08 Description of Support Area
	A. Upland Staging Area: The Upland Staging Area consists of the area within the property boundaries of 284 Winter Street, Haverhill, Massachusetts. The Upland Staging Area includes the Sediment Processing Area (SPA), which shall be constructed as spec...

	1.09 Scope of Work
	A. Contractor shall furnish all labor, materials, services, insurance, tools, equipment, temporary facilities, decontamination facilities, and incidentals to perform Work in accordance with the Contract Documents, including applicable laws, permits, r...
	B. The Work consists of, but is not limited to, the activities listed below. Note that the list below shall not be considered all-inclusive of the Work to be completed by Contractor under the Contract. This list is solely provided to give an overall s...
	1. Preparation of Work Plans and Submittals as listed in Table A-1 in Section 01 33 00 – Submittal Procedures and as described in the individual Specifications.
	2. Obtaining (including paying all fees) and maintaining all local, state, and federal permits required to facilitate performance of the Work. Refer to Section 01 41 26 – Permits.
	3. Mobilization and Site Preparation
	a) Prepare a Site-Specific Health and Safety Plan, provide documentation of required Occupational Safety and Health Administration training and medical monitoring for all employees and subcontractors, and conduct health and safety monitoring for the d...
	b) Mobilize necessary personnel, equipment, and materials necessary to perform the Work.
	c) Perform Pre-Construction Conditions Surveys and inspections of the following areas: the Upland Staging Area, the retaining wall, the western bank of the Little River Work area, the Winter Street Bridge, City of Haverhill Wett Weather Sewage Outfall...
	d) Perform a pre-construction inspection of any buildings or structures within the 284 Winter Street property that are adjacent to the designated Upland Staging Area.
	e) Install temporary utilities.
	f) Provide and install temporary fencing, gates, and security as described in Section 01 35 53 – Security Procedures.
	g) Construct support areas, including the SPA for dredged material dewatering and processing and construction water management; material stockpile areas; truck loading and unloading areas; the crane staging area; accessways for personnel to the Little...
	h) Install, monitor, and maintain temporary environmental controls (e.g., erosion, sedimentation, and sheen controls) in applicable areas within the Limits of Work as described in Section 01 35 43 – Environmental Procedures and Section 01 57 13 – Temp...
	i) Install traffic controls and designated parking locations within the Project Area, Remediation Support Area, and adjacent roadways, as needed.

	4. Conduct pre-dredge activities, including the following:
	a) Remove existing boom system in accordance with Section 35 20 23 – Mechanical Dredging.
	b) Seal existing pipes daylighting through retaining wall in accordance with Section 35 20 23 – Mechanical Dredging.
	c) Conduct debris survey and debris removal in accordance with Section 35 20 23 – Mechanical Dredging.
	d) Address apparent coal tar coating and tar-impacted sediment identified within the Little River in coordination with Engineer in accordance with Section 35 20 23 – Mechanical Dredging.

	5. River Area Sediment Dredging, and Dredged Material/Water Management
	a) Conduct Pre-Dredge Survey to document initial conditions per Section 02 21 00 – Surveys.
	b) Remove MGP-impacted sediment from the Little River in accordance with Section 35 20 23 – Mechanical Dredging and as shown on the Contract Drawings.
	c) Transport dredged material to the SPA (located within the Upland Staging Area) for dewatering and stabilization (as necessary), in accordance with Section 35 20 30 – Dredged Material Management. Following processing, transport dredged material off ...
	d) Collect and containerize construction water (dewatering effluent, stormwater run-off, and decontamination water) and transport water off the Site for disposal in accordance with Section 02 61 00 – Removal and Disposal of Waste Materials.
	e) Conduct Post-Dredge Survey to document final dredge conditions per Section 02 21 00 – Surveys.

	6. River Area Cap Placement
	a) Transport cap materials from the Upland Staging Area cap material stockpiles to the River Area. Install cap in accordance with Section 35 20 50 – Capping and as shown on the Contract Drawings.
	b) Conduct Post-Cap Layer Placement Survey in accordance with Section 02 21 00 – Surveys to document post-remediation conditions.

	7. Perform restoration of all Contractor-disturbed surfaces to the satisfaction of Owner and Engineer and provide Post-Construction Upland Topographic Survey to confirm upland areas have been restored to pre-construction conditions per Section 02 21 0...
	8. Conduct Post-Construction Conditions Survey per Section 02 21 00 – Surveys.
	9. Perform final cleaning and demobilization of personnel, equipment, and materials from the Site.
	10. Prepare and submit to Owner all required construction documentation and Record Drawings.
	11. Provide any other miscellaneous items or work required to complete the Work.

	C. Work shall include replacement, repair, and/or re-installation, as necessary and appropriate, of any items that do not comply with the Contract Drawings or Specifications at no additional cost to Owner.
	D. If additional data become available during the execution of the Contract, Owner has the right to reevaluate the requirements of the Contract and modify the Work to be performed, as necessary.


	Part 2 –  Products
	Part 3 –  Execution

	01 14 00 - WORK RESTRICTIONS AND SEQUENCE
	Part 1 –  General
	1.01 Section Includes
	A. Scope
	B. Related Sections
	C. Work Sequencing
	D. In-River Work Restrictions
	E. Utilities
	F. Local Ordinances
	G. Work Hours and Days
	H. Access to Site
	I. Contractor’s Use of Site
	J. Historical/Cultural Restrictions

	1.02 Scope
	A. This section describes the restrictions associated with the Work, including but not limited to Contractor Site access, Work hours and days, security measures, restricted portions of the Site, notifications, and information and restrictions related ...

	1.03 Related Sections
	A. Section 01 35 29 – Health, Safety, and Emergency Response Procedures for Contaminated Sites
	B. Section 01 35 43 – Environmental Procedures
	C. Section 01 41 26 – Permits

	1.04 Work Sequencing
	A. The Work of the Contract shall be sequenced in accordance with Contractor’s approved Final Baseline Schedule.
	B. Work sequencing and scheduling shall be performed consistent with the requirements of this section, including but not limited to all permit-required restrictions.
	C. Contractor shall perform Work in a manner that will be compliant with all applicable access agreements. Contractor must ensure that neighboring operations or activities are not disturbed, interrupted, or prohibited as a result of Work. Contractor s...
	D. Work sequencing shall be conducted in a manner that prevents contamination or recontamination of areas not contaminated or already decontaminated and in accordance with the Contract Documents. Any contamination or recontamination of materials that ...
	E. Work sequencing shall be conducted in a manner to coordinate staging and transporting materials to be treated/disposed of off Site.
	F. The construction sequencing shall comply with the following minimum requirements, the regulatory and property-specific requirements described in this section, and the Contract Drawings.
	1. All equipment, materials, supplies, and other items necessary to perform Work shall be staged and relocated as necessary to facilitate access to/from Work areas and Site entrances/exits.
	2. All in-river activities shall be completed as specified in Section 01 41 26 – Permits, to comply with the Time-of-Year (TOY) Restrictions described in this paragraph 1.05A.


	1.05 In-River Work Restrictions
	A. Contractor shall plan and schedule in-river (e.g., dredging and cap installation) Work activities conducted between July 1 and February 28 inclusive, unless otherwise required per Section 01 41 26– Permits in the Division of Marine Fisheries commun...

	1.06 Utilities
	A. The size and location of existing utilities, if noted on the Contract Drawings, are from information available as established from actual field observations and study of existing records. Information related to existing utilities provided herein or...
	B. Contractors shall contact all relevant utilities and Dig Safe at least 5 days prior to beginning intrusive Work and follow Massachusetts Dig Safe ticket expiration requirements.
	C. Contractor shall conduct a Pre-Construction Upland Topographic Survey to determine the actual location of all existing utilities prior to starting any Work that may cause damage to such utilities. If the exact location and depth of existing undergr...
	D. Contractor shall notify Engineer immediately of any utility discrepancies.
	E. Contractor shall be liable for all damages done to existing utilities in the performance of the Work. Contract time shall not be extended to account for repair of utilities damaged by Contractor.
	F. Contractor is required to coordinate as needed with utility companies during the Work. Contractor shall inform Engineer of existing utility installations that need relocation. Any such utility relocation shall be considered incidental to the Work, ...
	G. Contractor shall exercise care and diligence to observe sustainable and conservational utility use practices throughout the Work.

	1.07 Local Ordinances
	A. Work shall be performed in accordance with City of Haverhill regulations, including ordinances specified at:
	1. Code of Ordinances, City of Haverhill, Massachusetts

	B. If complaints are received by Owner regarding interferences due to Work activities, then no further Work shall be performed until reduction measures are implemented and approved by Owner.

	1.08 Work Hours and Days
	A. Contractor shall plan and schedule Work activities to be limited to Monday through Friday, unless otherwise requested in advance (minimum 72 hours) and approved in writing by Owner.
	B. Work shall only be performed during the hours between 7 a.m. to 7 p.m. in accordance with the City of Haverhill’s City Code unless otherwise approved by Owner and local officials. Contractor may alter work hours for Work only after receiving writte...
	C. All Work conducted during non-daylight hours shall be performed in accordance with the lighting requirements.

	1.09 Access to Site
	A. Contractor shall plan to access the Work Area from Engineer-approved accessways. Contractor may elect to negotiate access with other parties for access to the Work Area. Contractor shall be solely responsible for staging and storage of equipment du...
	B. Contractor shall be aware of and plan for the hydraulic conditions possible within the Little River. Owner will not compensate Contractor for delays or stoppages to the Work associated with hydraulic events effecting river flows or stage.

	1.10 Contractor’s Use of Site
	A. The Work shall be confined to the smallest reasonable and practicable area to perform Work in a safe and efficient manner within the Limits of Work shown on the Contract Drawings. Equipment staging areas, material storage areas, material staging ar...
	B. Contractor shall:
	1. Assume responsibility for Site security within the Limits of Work and any Contractor-elected off-Site facilities. Contractor shall provide sufficient security to prevent trespassing and vandalism during non-working hours.
	2. Protect adjacent properties and the existing Limits of Work.
	a) During construction and until final acceptance of the Work, Contractor shall protect and be responsible for all Work performed by Contractor. Work shall be protected immediately after installation.
	b) Existing features on or adjacent to the Limits of Work indicated on the Contract Drawings or marked in the field by Engineer shall be protected, as required, from damage of any type that might result from Contractor’s operations. In the event such ...

	3. Conform to all applicable laws, regulations, codes, ordinances, and standards and Contract Documents.
	4. Conform to the requirements of permits as described in Section 01 41 26 – Permits.
	5. Assume full responsibility for health and safety of Contractor’s employees and Subcontractor employees while at the Site and for implementation of Contractor’s Health and Safety Plan for the Work.
	6. Work harmoniously with Site personnel, Engineer, property owners, and all entities engaged by Owner necessary to complete the Work.
	7. Retaining Wall
	a) Contractor shall strictly adhere to the work restrictions provided by Owner for work near the existing retaining wall at the 284 Winter Street property. Contractor will be supplied with the results of third-party wall monitoring data during constru...



	1.11 Historical/Cultural Restrictions
	A. No archeological or historically significant structures exist within the Limit of Work to the knowledge of Owner and Engineer. However, any potential archeological or historically significant materials discovered by Contractor during the performanc...


	Part 2 –  Products
	Part 3 –  Execution

	01 31 00 - PROJECT MANAGEMENT AND COORDINATION
	Part 1 –  General
	1.01 Section Includes
	A. Scope
	B. Related Sections
	C. Project Coordination
	D. Contact Information
	E. Schedules and Progress Updates
	F. Pre-Construction Meeting
	G. Construction Progress Reporting
	H. Weekly Construction Period Meetings
	I. Additional Meetings

	1.02 Scope
	A. Contractor shall coordinate with Engineer regarding Work scheduling and progress tracking to ensure efficient, orderly implementation of the Work.

	1.03 Related Sections
	A. Section 01 11 00 – Summary of Work
	B. Section 01 33 00 – Submittal Procedures
	C. Section 01 35 43 – Environmental Procedures

	1.04 Project Coordination
	A. Contractor shall establish on-Site lines of authority and communications and shall comply with procedures for communications and Submittals as described in these Specifications.
	B. Contractor shall prepare and submit an organizational chart at the Pre-Construction Meeting describing the management structure of its on-Site and office support personnel, as well as any Subcontractors.
	C. Contractor shall coordinate scheduling, Submittals, and Work of various sections of Contract Documents to ensure efficient and orderly sequence of installation of interdependent construction elements, with provisions for accommodating items install...
	D. Contractor shall coordinate space requirements, sequencing, permit compliance and monitoring, chain of communications, vehicle traffic, and roles and responsibilities. This includes, but is not limited to, physical or mechanical installation or rem...
	E. Contractor shall coordinate the Work of all Subcontractors and is responsible for such Work performed.

	1.05 Contact Information
	A. Contractor shall establish and maintain contact information including email addresses for Contractor’s project managers and Site superintendents. Contractor’s project manager and Site superintendent shall make available and maintain phone, email, a...

	1.06 Schedules and Progress Updates
	A. Contractor shall submit a Preliminary Baseline Schedule with their Bid outlining all major Work activities associated with the Contract described in Section 01 11 00 – Summary of Work and associated Contract Drawings and Specifications. This Prelim...
	1. Mobilization.
	2. Submittals with separate sub-headings for preliminary work plans.
	3. Initial pre-construction surveys and inspections.
	4. Installation of environmental controls.
	5. Installation of temporary facilities and utilities to support construction.
	6. Development of the Upland Staging Area and Sediment Processing Area.
	7. Construction of the temporary dam and installation of a river diversion system.
	8. Removal of the existing semi-permanent boom system.
	9. Retaining wall management (sealing joints, cracks, voids, and pipes).
	10. Surficial debris removal, handling, and disposal activities.
	11. Addressing apparent coal tar coating and tar-impacted sediment in the Little River in coordination with Engineer.
	12. Sediment dredging, subsurface debris removal, handling, and disposal activities including time for surveying and Engineer to perform confirmation sampling, if required.
	13. Management and disposal of construction waters.
	14. Engineered cap placement including time for surveying and Engineer to perform confirmation sampling, if required.
	15. Progress and post-construction surveys.
	16. Deconstruction and removal of the temporary dam materials and river diversion system.
	17. Post-construction condition inspections.
	18. Demobilization.

	B. In accordance with the STANDARD GENERAL CONDITIONS OF THE CONTRACT BETWEEN NATIONAL GRID USA SERVICE COMPANY, INC. AND AFFILIATED COMPANIES AND ENVIRONMENTAL REMEDIATOR (General Conditions), within 10 days after Notice to Proceed (NTP), the Final B...
	C. Within 10 days after NTP, Contractor shall prepare the Final Baseline Schedule. This schedule shall identify all task items in sufficient detail to demonstrate how Contractor will execute and sequence the Work. The Final Baseline Schedule shall be ...
	D. The Construction Progress Schedule shall be in the form of a Gantt chart and shall consist of horizontal lines, or bars, plotted along a daily time scale. The schedule shall have a separate line for each section of Work and shall identify the first...
	E. If Engineer finds that the submitted schedule does not comply with Project requirements, the corrective revisions will be noted on the Submittal copy and returned to Contractor. Contractor shall resubmit revised schedule within 5 working days.
	F. Revisions to the accepted Final Baseline Schedule may be made only with the written approval of Owner and Engineer. A change affecting the Contract value of any activity including the Contract time may be made only in accordance with applicable pro...
	G. After construction starts, Contractor shall submit to Engineer revised Construction Progress Schedules prior to or during each weekly progress meeting. Each week’s schedule shall be an updated version of the Final Baseline Schedule submitted by Con...
	1. The format for all schedules shall be graphical Gantt (bar) charts using the Critical Path Method with the following characteristics:
	a) Each major Work element shall be represented. Significant subtasks shall be broken out from each major Work element.
	b) Time scale shall indicate the first working day of each week.
	c) Diagram shall allow space for notations.
	d) Minimum diagram size shall be 11×17 inches.
	e) Tasks shall be listed in chronological order with the activities that are to occur first at the top of the schedule.
	f) The critical path shall be clearly indicated.

	2. Each progress schedule shall show the following:
	a) Complete sequence of Work by activity.
	b) Dates for the beginning and completion of each major Work element and the sequence of significant subtasks.

	3. Each revised progress update schedule shall include the following, at a minimum:
	a) Progress of each activity to date of submission.
	b) Projected percent completion for each item, as of the last day of the previous week.
	c) Changes occurring since the previous schedule submission, including the following:
	1) Changes in scope.
	2) Activities modified since previous submission.
	3) Revised projections of progress and completion.
	4) Other identifiable changes.

	d) A narrative report as needed to define:
	1) Problem areas, anticipated delays, and impacts on schedule.
	2) Corrective action recommended and its effect.




	1.07 Pre-Construction Meeting
	A. Engineer will schedule and conduct one pre-construction meeting prior to the commencement of any Work at the Site. The meeting will be held via video conference. Engineer will prepare and distribute an agenda for this Pre-Construction Meeting.
	B. Attendance Required: Owner, Engineer, Contractor, Contractor’s Superintendent, Certified Industrial Hygienist, Site Safety Health Officer (SSHOs), and all key Subcontractors (if applicable).
	C. Anticipated Agenda:
	1. Submission of executed bonds and insurance certificates.
	2. Distribution of Contract Documents.
	3. Submission of list of Subcontractors, list of products, Schedule of Values, Construction Progress Schedule, example of weekly progress meeting agenda and minutes, and example of Daily Reports.
	4. Designation of personnel representing parties in Contract and Engineer.
	5. Procedures and processing of field decisions, Submittals, substitutions, applications for payments, proposal request, Change Orders, and Contract closeout procedures.
	6. Permits and approval status.
	7. Sequence of Work and schedule.
	8. Health and safety requirements.
	9. Site access by Owner and Contractor.
	10. Owner’s requirements.
	11. Construction facilities and controls.
	12. Temporary utilities.
	13. Survey layout.
	14. Application for payment procedures.
	15. Procedures for testing.
	16. Procedures for maintaining Record Documents.
	17. Communications.
	18. Interactions with media, regulators, and the public.

	D. Engineer will record minutes and distribute copies to participants within 5 working days after meeting.

	1.08 Construction Progress Reporting
	A. Contractor shall review the progress and quality of the Work on a daily basis and shall prepare and submit to Engineer each day a Daily Activity Report (DAR) described herein. In addition, within 3 working days from the end of each month, Contracto...
	B. At a minimum, these DARs shall include the following information and shall be submitted to Engineer by the end of the following working day:
	1. Project name.
	2. Date.
	3. Author of report.
	4. Weather conditions including wind, precipitation, and temperature.
	5. Personnel and equipment on-Site including a listing of all Subcontractors and Suppliers, and sign-in logs for employees, Subcontractors, and visitors, including regulatory agencies and/or testing and inspection entities.
	6. Documentation of daily health and safety briefings, daily health and safety toolbox topics, and applicable Job Site Analyses.
	7. Materials and equipment delivered, used and/or stored on Site, and demobilized.
	8. Summary of Work performed.
	9. All quantities of Work performed. For those requiring subsequent measurement or survey, these quantities shall be estimated for the purposes of these reports.
	10. Equipment operating, and for each piece of equipment, the following information:
	a) Location of operation.
	b) Hours of operating time.
	c) Name of operator.
	d) Total area dredged or excavated.
	e) Daily production rate.
	f) Survey files (.xyz or digital elevation models) to show the dredging progress for the day.
	g) Equipment performance, maintenance, and hours of downtime due to equipment breakdowns.

	11. Tonnage Report Log including weights of each full dredged material container sent to treatment and disposal facility. Contractor shall provide the total tonnage and volume of dredged material transported to the treatment and disposal facility by t...
	12. Description and details of the daily Quality Control check of all dredging equipment and positioning system sensors.
	13. Cumulative area and volume dredged to date for the Project.
	14. Cumulative area of cap placed to date for the Project.
	15. Cumulative and daily waste shipment log of debris and dredged material exported off Site.
	16. Daily and cumulative volume of water collected in storage tanks and disposed of.
	17. Tests performed, including results.
	18. Monitoring and inspections performed, including results. Documentation of inspections shall include, but not be limited to the following:
	a) Stability monitoring of the retaining wall
	b) Work Zone air monitoring test results, including air monitoring locations, volatile organic compounds and particulate concentration measurements, exceedance reporting, actions taken when exceedance occurred, and Work Zone Personal Protective Equipm...

	19. Any Notification of Non-Compliance, as described in Section 01 35 43 – Environmental Procedures.
	20. Delays encountered and relevant details of the delay, such as the cause, resolution, and measures implemented to avoid similar delays in the future.


	1.09 Weekly Construction Period Meetings
	A. Contractor shall schedule and administer meetings throughout progress of the Work at weekly intervals.
	B. Contractor shall make arrangements for meetings, prepare agenda with copies for participants, and preside at meetings.
	C. Attendance Required: Job superintendent, major Subcontractors and Suppliers, third-party SSHO(s), Owner, and Engineer, as appropriate to agenda topics for each meeting.
	D. Agenda: Contractor shall be responsible for developing the weekly meeting agenda, which at a minimum shall include the following:
	1. Review minutes of previous meetings.
	2. Health and safety issues.
	3. Review of Work progress.
	4. Review of monitoring results.
	5. Field observations, problems, and decisions.
	6. Identification of problems impeding planned progress.
	7. Review of Submittals schedule and status of Submittals.
	8. Review of off-Site fabrication and delivery schedules.
	9. Review of Construction Progress Schedule in Gantt format.
	10. Corrective measures to regain projected schedules.
	11. Planned progress during succeeding Work period.
	12. Identification of potential impacts to ongoing operations during succeeding Work period, and means and methods to reduce said impact.
	13. Identification of noise and vibration-producing activities planned during succeeding Work period, and means and methods to control and monitor related impacts.
	14. Coordination of projected progress.
	15. Maintenance of quality and work standards.
	16. Effect of proposed changes on Construction Progress Schedule and coordination.
	17. Financials discussion.
	18. Action items.
	19. Other business relating to Work.

	E. Contractor shall record minutes and distribute copies by the end of the following working day to all meeting participants. Engineer will review the draft and provide comments/edits to Contractor. Contractor shall modify and distribute a final versi...
	F. The weekly meetings shall be conducted on a date to be determined following Contract award and as agreed to by Engineer and Owner.

	1.10 Additional Meetings
	A. Contractor shall attend additional meetings requested by property owners, regulatory agencies, and/or local officials at no additional cost to Owner.
	B. Engineer will prepare agenda and minutes for such meetings.


	Part 2 –  Products
	Part 3 –  Execution

	01 33 00 - SUBMITTAL PROCEDURES
	Part 1 –  General
	1.01 Section Includes
	A. Scope
	B. Submittal Requirements
	C. Submittal Review
	D. Work Plans
	E. Shop Drawings
	F. Design Data
	G. Test Reports

	1.02 Scope
	A. Contractor shall submit required documents and materials for Engineer’s review in accordance with the Contract Documents. The Submittal List (Table A) includes a Schedule of Submittals that are specified in the Contract Documents and the requiremen...
	B. This section includes requirements for administrative and Work-related submittals such as progress schedules, work plans, shop drawings, test results, operation and maintenance data, construction photographs, and other submittals required by the Co...

	1.03 Submittal Requirements
	A. Required submittals are listed in Table A – Submittal List included at the end of this section which will serve as the preliminary Schedule of Submittals. Table A also includes the required Engineer review time for certain submittals. In the event ...
	B. Engineer may request submittals in addition to those listed when deemed necessary to adequately describe the work covered in the respective sections. Contractor shall provide these requested submittals at no additional cost to Owner.
	C. Within 10 days following the Notice to Proceed, Contractor shall develop and maintain a submittal Tracking Register that includes at a minimum, a complete listing of all required Submittals (see Table A), including the subject matter of each Submit...
	D. Contractor shall submit required Submittals to Owner and Engineer in accordance with the following:
	1. Include with each Submittal a transmittal form that clearly identifies the Submittal name, Specification section name and number, preparer, and date submitted. Each Submittal form shall also include a unique tracking number.
	2. Sequentially number transmittal forms. Mark revised Submittals with original number and sequential alphabetic suffix.
	3. Identify on each Submittal the Project, Contractor, Subcontractor, and Supplier; pertinent drawing and detail number; Specification section name and number appropriate to Submittal; and date submitted.
	4. Provide a separate Submittal for each Specification requiring Submittals. Where multiple Specifications relate to the same system or element and are being provided from the same source, a single combined Submittal is acceptable.
	5. Contractor shall apply an Engineer’s stamp (where required), signature or initials, certifying that review, approval, verification of product selections and designations, compatibility with field conditions and dimensions, adjacent construction Wor...
	6. Coordinate submission of related items and group Submittals of related products in a single transmission. Coordinate Submittals to avoid conflicts between various items of Work. Schedule Submittals to expedite Project, and deliver to Engineer and O...
	7. Include all Submittal material requested for each Specification.
	8. Clearly identify variations from requirements of Contract Documents in all Submittals. Failure to identify variations from the Contract Documents does not relieve Contractor of responsibilities to comply with the Contract Documents and will result ...
	9. Clearly identify any proposed substitutions for materials or modifications to the procedures specified in the Contract Documents in each Submittal. State product or system limitations that may be detrimental to successful performance of completed W...
	10. Mark or show dimensions and values in same units as specified.

	E. Submittals requiring Engineer approval shall be scheduled and made prior to acquisition of the material or equipment covered thereby and before any Work described is initiated. Contractor shall begin no fabrication or Work requiring the Submittals ...
	F. Owner and/or Engineer may elect to stop Work activities at the Site in the event that Submittals have not been submitted or are not of acceptable quality (as determined by Owner or Engineer) and per the schedules specified herein. Any delays relate...
	G. For Work that does not have a Submittal specified in these Contract Documents, Contractor shall document any proposed variation from the Contract Drawings and Specifications in the form of a Submittal consistent with this section. Such Submittal sh...
	H. Contractor must adhere to approved Submittals; deviation from the approved Submittals must be pre-approved by Engineer in writing.
	I. Transmittal: Transmit all Submittals electronically via electronic mail or other approved electronic cloud-based file transfer service.

	1.04 Submittal Review
	A. Engineer’s review will only be for compliance with the design concept of the Project and for compliance with the information given in the Contract Documents, not extending to means, methods, techniques, sequences, or procedures of construction (exc...
	B. Review time: Engineer will have at least 5 working days for initial review of each Submittal.
	C. Engineer reserves right to withhold action on a Submittal that requires review of related Submittals before said Submittal can be approved until related Submittals are received. Additional time will be required if processing must be delayed to perm...
	D. Review actions: After review, Engineer will return Submittals marked as follows to indicate action taken:
	1. Approved: Part of Work covered by Submittal may proceed provided it complies with requirements of Contract Documents. Final acceptance will depend upon that compliance. The term “Approved” shall only indicate that there is no exception taken to the...
	2. Approved Except as Noted: Part of Work covered by Submittal may proceed provided it complies with notations and corrections on Submittal and requirements of Contract Documents. Final acceptance will depend upon that compliance.
	3. Not Approved, Revise and Resubmit: Do not proceed with part of Work covered by Submittal including purchasing, fabricating, and delivering. Revise or prepare new Submittal in accordance with notations and resubmit.

	E. Resubmission
	1. When revised for resubmission, changes made since previous submission shall be submitted in redline/strikeout and/or other means to track changes made to previous Submittal.
	2. Resubmissions shall be required within 5 days of return from Engineer review.
	3. Revised Submittals shall be submitted following the procedures specified for initial Submittals.
	4. Resubmittals shall include the original tracking number with a letter designation such as “A” for the first resubmittal or “B” for a second resubmittal.
	5. Resubmittals are required until all comments by Owner and Engineer are addressed. All changes made in the resubmittal must be documented and must also indicate any changes made other than those requested by Owner and Engineer.
	6. Final approved Submittals shall be provided without redline/strikeout.

	F. Contractor shall distribute copies of reviewed Submittals as appropriate, and shall instruct parties to promptly report inability to comply with requirements. Deviations from approved Submittals must be pre-approved by Engineer in writing. After Su...
	G. Contractor shall distribute paper copies of Submittals that have been accepted by Owner to the following files:
	1. Job Site file.
	2. Record Documents file.

	H. Submittals processed by Engineer do not become Contract Documents and are not to be considered Change Orders; the purpose of a Submittal review is to establish a reporting procedure and is intended for Contractor’s convenience in organizing the wor...
	I. Contractor shall direct inquiries to Engineer regarding the procedure, purpose, or extent of any Submittal if clarifications are required prior to Submittal to avoid delays in approval.

	1.05 Work Plans
	A. Contractor shall prepare and submit the required work plans as listed and within the timeframe indicated on Table A.
	B. Work plan requirements are included in individual Specification sections or on Contract Drawings.
	C. Components of the Contractor’s Work Plan are detailed in Table A.
	D. Work relevant to the individual plans shall not be performed until the plan has been approved by Engineer.
	E. Each section of each plan shall be indexed separately and referenced by a Table of Contents, and all pages shall be numbered.

	1.06 Shop Drawings
	A. Contractor shall submit shop drawings to Engineer for review for the limited purpose of checking for conformance with information given and design concept expressed in Contract Documents.
	B. Where required by the Specifications or otherwise needed, Contractor shall prepare drawings illustrating the portion of Work for use in fabricating, interfacing with other work, and installing products. Contract Drawings shall not be reproduced and...
	C. When required by individual Specifications sections, Contractor shall provide shop drawings signed and sealed by a Professional Engineer responsible for designing components shown on shop drawings.
	1. Include signed and sealed calculations to support design.
	2. Submit shop drawings and calculations in form suitable for submission to and approval by authorities having jurisdiction.
	3. Make revisions and provide additional information when required by authorities having jurisdiction.

	D. Electronic Format
	1. Size printable to: 8.5 by 11 inches minimum and 22 by 34 inches maximum.
	2. Present in a clear and thorough manner. Label each shop drawing with Project name. Identify each element of the shop drawing with reference number.

	E. Submit number of opaque reproductions Contractor requires, plus two copies Engineer will retain.

	1.07 Design Data
	A. Contractor shall submit design data for Engineer’s knowledge as Contract administrator or for Owner.
	B. Contractor shall submit information for the limited purpose of assessing conformance with information given and design concept expressed in Contract Documents.

	1.08 Test Reports
	A. Contractor shall submit test reports for Engineer’s knowledge as Contract administrator or for Owner.
	B. Contractor shall submit test reports for information for limited purpose of assessing conformance with information given and design concept expressed in Contract Documents.
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	Part 1 –  General
	1.01 Section Includes
	A. Scope
	B. Related Sections
	C. References and Standards
	D. General Requirements
	E. Health and Safety Requirements
	F. Submittals
	G. Responsibilities of Contractor and Additional Subcontractors
	H. Stop Work Authority
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	L. Air Monitoring – General Requirements
	M. Noise Monitoring
	N. Perimeter Monitoring

	1.02 Scope
	A. Contractor shall provide all labor, materials, equipment, and services necessary for Contractor to protect health, safety, and public welfare of Site workers, on-Site personnel, Site visitors, trespassers, and the environment during the performance...
	1. Developing, implementing, and adhering to the requirements of a Site-specific Health and Safety Plan (HASP) during execution of the Work.
	2. Conducting Work Zone air quality monitoring in accordance with 29 Code of Federal Regulations (CFR) 1910.120(h) and 29 CFR 1926.65(h); noise monitoring in accordance with 29 CFR 1910.95(d); and responding to threshold exceedances during air and noi...


	1.03 Related Sections
	A. Section 01 11 00 – Summary of Work
	B. Section 01 33 00 – Submittal Procedures
	C. Section 01 35 43 – Environmental Procedures

	1.04 References and Standards
	A. Federal Occupational Safety and Health Administration (OSHA) Standards.
	1. Air Contaminants – Permissible Exposure Limits. OSHA 3112. 1989.
	2. General Industry Standards and Interpretations. Volumes 1-3, OSHA 2077. U.S. Department of Labor, Occupational Safety and Health Administration. Specifically Sections: 29 CFR 1910.1000-1050 (air contaminants), 1910.120 (Hazardous Waste Operations a...
	3. Hazardous Waste Inspections Reference Manual. U.S. Department of Labor. Occupational Safety and Health Administration. 1986.
	4. OSHA Field Operations Manual. 2nd Edition. U.S. Department of Labor. Occupational Safety and Health Administration. 1987.

	B. Health and Safety Procedures outlined in CMR 40.0018 of the MCP.
	C. National Grid Safety Procedures – Contractor Safety Requirements.
	D. National Grid Environmental Guidance documents.

	1.05 General Requirements
	A. Contractor shall assist Owner with development of a Process Hazard Analysis (PHA) to meet the requirements of Owner’s Environmental Guidelines. At a minimum, Contractor shall be required to:
	1. Attend a meeting (or participate in a conference call, depending on Owner’s requirements) with Owner at the National Grid office in Waltham, Massachusetts, to develop the PHA. Contractor’s Project Director, Project Manager, Site Superintendent, and...
	2. Assist Owner with addressing action items that result in the PHA meeting to the satisfaction of Owner.

	B. Contractor shall implement health and safety procedures designed to protect health, safety, public welfare, and the environment during the performance of the Work. Such procedures shall include, without limitation, the following:
	1. Measures to ensure that all construction activities are conducted in a safe manner, including specific procedures for working in the vicinity of heavy equipment, underground and overhead utilities, sediment dredging, and other activities anticipate...
	2. Measures to protect all persons, on and off the Site, from exposure to oil and/or hazardous material as defined by Massachusetts Department of Environmental Protection (MassDEP), hazardous wastes as defined by the U.S. Environmental Protection Agen...
	3. The institution of air monitoring activities to determine potential exposure to airborne particulates and vapors by Contractor’s employees and Subcontractors and all other on-Site personnel.
	4. The institution of corrective actions in response to dust, VOCs, and/or odors above threshold values within the Work Zones or Site perimeter.
	5. Measures necessary to contain oil and/or hazardous material during the performance of the Work, including:
	a) Measures to control fugitive dust and other environmental media.
	b) Measures to decontaminate personnel, vessels, and equipment to prevent the spread of impacted sediment from the work areas.
	c) Measures to secure dredging and temporary staging of MGP-impacted materials, including transport to disposal facility.
	d) Measures to mitigate conditions exceeding Site-specific or regulatory threshold values and/or stabilize the work area as necessary to protect public health and safety.


	C. Contractor shall establish and maintain Support, Contamination Reduction, and Exclusion Zones at the Site in accordance with OSHA 29 CFR 1910.120.
	D. Contractor shall provide all required personnel decontamination equipment and materials in accordance with OSHA 29 CFR 1910.120.
	E. Contractor shall dispose of all PPE used by Contractor’s employees, Subcontractors, Construction Manager, Engineer, Owner, and/or any other Site visitors in accordance with all applicable regulations.
	F. Contractor shall engage an independent firm and CIH who will be charged with overseeing Site health and safety, instrument monitoring, personnel and equipment decontamination, control of equipment check-out, and emergency response.
	G. Contractor’s Site–specific HASP for their workers, including Subcontractors, shall specifically address all engagement in activities where exposure to coal tar and/or coal tar-impacted material is possible. The HASP shall be prepared by the CIH eng...
	H. The purpose of the HASP is to establish Site-specific health and safety requirements for protecting the health and safety of on-Site personnel and public abutters during all activities conducted on-Site where a potential exists for exposure to pote...
	I. Contractor shall conduct a pre-construction health and safety coordination meeting prior to commencement of Work at the Site to inform workers of the Site conditions, health and safety procedures, and contingency actions. The pre-construction healt...
	J. Contractor shall provide all necessary health and safety equipment, including, but not limited to, PPE, respiratory equipment, and monitoring instruments.
	K. Contractor shall ensure that decontamination of equipment and tools utilized in the Work is accomplished prior to removal from the Site.
	L. The scope and detail of the health and safety procedures shall be commensurate with the degree and nature of the risks posed to human (worker and public) and ecological populations by the Work as determined by the CIH retained by Contractor.
	M. Contractor shall be responsible for determining the appropriate level of personal protection required based on the criteria outlined in Contractor’s HASP. Work shall be suspended whenever Contractor personnel are not equipped with a sufficient leve...
	N. The HASP shall contain provisions for maintaining the health and safety of the public as it relates to the Work.
	O. Refer to Section 01 11 00 – Summary of Work for a description of environmental conditions at the Site.

	1.06 Health and Safety Requirements
	A. Contractor shall at all times be solely responsible for exercising reasonable precaution to protect the health, safety, and welfare, of all on-Site personnel, the public, and the environment during performance of the Work described herein and shown...
	B. Contractor shall also comply with conditions contained in permits or licenses obtained by Owner pertaining to the Work. Contractor shall make every effort to comply with requests from Owner.
	C. Contractor shall follow all guidelines and procedures listed in the National Grid Contractor Safety Requirements documents included in the Contract Documents.
	1. In any emergency threatening life or property, not considered by Contractor as coming under the preceding provisions, Contractor may act at its own discretion without authorization by Owner. In the case of such an event, Contractor shall notify Eng...

	D. Contractor shall be responsible for all notifications to utility companies or other parties regarding any intrusive Site work in compliance with OSHA 29 CFR 1926.650-652 and all applicable local and state requirements.
	E. Contractor shall engage an independent firm and CIH recognized by the American Board of Industrial Hygiene to develop, implement, administer, and supervise a Site-specific HASP and associated procedures in accordance with these Specifications. The ...
	1. A minimum of ten (10) years working experience in the chemical or hazardous waste industry.
	2. Demonstrable expertise developing, implementing, and overseeing projects of similar nature, including but not limited to heavy construction, earthwork, marine work, dredging, crane operations, etc.
	3. Demonstrable expertise in air monitoring techniques and in the development of PPE programs for working in potentially toxic atmospheres.
	4. Working knowledge of applicable state and federal occupational safety and health regulations.

	F. The CIH shall review the available chemical and analytical data, the specified scope of work and Site conditions in the development of the HASP. The HASP shall be written in compliance with applicable sections of OSHA 29 CFR 1926 and 1910. The HASP...
	G. Daily health and safety briefings shall be conducted prior to each day’s Work and documented in the DARs. Contractor is required to notify all workers of the history of the Site and source materials that are present, and to be alert for evidence of...
	H. Contractor shall designate two SSHOs, one primary and one backup, from the independent firm approved by Owner, who shall assist and represent the CIH in the continuous, day to day, implementation and enforcement of the HASP. The SSHOs shall be pres...
	1. A minimum of three (3) years working experience at hazardous materials or waste Sites.
	2. Demonstrable expertise in overseeing health and safety programs similar in scope, including but not limited to heavy construction, earthwork, marine work, and dredging.
	3. Working knowledge of applicable state and federal occupational safety and health regulations.
	4. Specialized training in personal and respiratory equipment program implementation and in the proper use of air monitoring instruments, and air sampling methods and procedures.
	5. Current certification in first aid and CPR by a recognized, approved organization such as the American Red Cross.
	6. In addition to 40-hour OSHA training, annual refresher training, and medical monitoring, the SSHO shall also have Supervisor training in accordance with OSHA 29 CFR 1926.65 and 1910.120.

	I. Contractor shall comply with the Site-specific air monitoring requirements as specified herein. The air monitoring requirements include, but are not limited to, monitoring frequency, action levels, monitoring equipment, monitoring locations and spe...
	J. Contractor shall be required to conduct the Work in a manner that prevents vapor emissions and fugitive dust that may impact public health or result in nuisance conditions. Contractor shall control vapor emissions and dust so that perimeter action ...
	K. Opinions of Engineer or Owner regarding expected Site conditions do not relieve Contractor of his responsibility to protect the health and safety of his employees, all Subcontractor employees, the public welfare, and the environment. In the event C...

	1.07 Submittals
	A. With Bid: Qualifications and experience of the independent firm and assigned CIH shall be submitted with Contractor Bids.
	B. Pre-Construction: Within 7 days of NTP but no less than 14 days prior to the Work’s mobilization to the Site, in accordance with Section 01 33 00 – Submittal Procedures, Contractor shall submit the following to Engineer:
	1. Qualifications of the assigned SSHOs employed by Owner- and Engineer-approved independent firm and under the guidance and direction of the approved CIH.
	2. Documentation of medical monitoring for all on-Site workers anticipated to start the Project, including those employed directly by Contractor and all Subcontractors.
	3. Documentation of 40-hour Hazardous Waste Operations and Emergency Response (HAZWOPER) training and applicable 8-hour annual HAZWOPER refresher training and other applicable training (e.g., confined space entry).
	4. Documentation of personnel respirator qualification and fit testing.
	5. A Site-specific HASP that shall address all applicable requirements under OSHA 29 CFR 1910.120. The plan shall be written to avoid misinterpretation, ambiguity, and mistakes that verbal orders cause.

	C. HASP Requirements: The HASP shall be prepared and implemented by the Owner-approved, independent health and safety firm engaged by Contractor and shall address all relevant Work the Contractor is to undertake to complete the Project. Contractor’s H...
	1. A Site Control Plan to establish Work Zones including but not limited to an Exclusion Zone, Contamination Reduction Zone, and Support Zone on the Site, based on the Contract Drawings and requirements specified in this section. Contractor shall also...
	2. Specific provisions for Stop Work authority consistent with this section.
	3. Specific provisions for stopping work and re-evaluating safety procedures and equipment in the event an unanticipated work scope is required.
	4. Site Description and Hazard Evaluation.
	5. Names of key personnel and alternates responsible for Site safety and health (responsibilities and chain of command).
	6. Safety and health hazard assessment and risk analysis for each task and operation, including physical, chemical, and biological hazards.
	7. Identification of the independent firm, CIH, and SSHO as well as additional key personnel and alternates responsible for Site safety.
	8. Requirements for training in accordance with applicable federal, state, and local regulations for each work task, and a record or schedule for training of Contractor’s and Subcontractors’ workers in the use of PPE.
	9. Work task-specific levels of protection and a description of health and safety equipment including protective clothing, respiratory equipment, and monitoring instruments.
	10. Medical Surveillance in accordance with applicable federal, state, and local regulations.
	11. As part of the HASP, Contractor shall include a Site-specific Air Monitoring Plan. No Work shall be performed until Engineer has determined that the Air Monitoring Plan is acceptable. The plan shall include, but not be limited to, the following in...
	1) Contractor work area monitoring procedures, personnel, equipment, and documentation.
	2) Corrective action trigger levels for Work Zone dust, VOCs, and odors (monitoring to be conducted by Contractor).
	3) Corrective actions to be completed for on-Site dust, VOC, and odor action level exceedances (monitoring to be conducted by Contractor).
	4) Air Monitoring Response Plan that outlines corrective actions to be completed following dust, VOC, and odor action level exceedances detected by the Perimeter Air Monitoring program or through complaints from the public (perimeter monitoring to be ...
	5) Equipment and materials to be used during corrective actions.

	12. The Work Zone and Work Zone boundary dust, odor, vapor, and noise action levels in accordance with applicable federal, state, and local regulations.
	13. Standard Operating Procedures for engineering controls for dust, odors, vapors, vibration and noise, and work practices.
	14. Site control measures (Work Zones, communications, and security), including a map indicating route to hospital for emergency medical care.
	15. Personnel hygiene and decontamination.
	16. Equipment decontamination.
	17. Logs, reports, and recordkeeping.
	18. Emergency response plan.
	19. Emergency procedures for occurrences such as personal injury, fire, and exposure to toxic substances.
	20. Emergency contact information.
	21. Contingency measures.
	22. Task-specific Job Safety Analysis for each component of Work anticipated for the Project, including but not limited to:
	1) Mobilization operations
	2) Housekeeping.
	3) Fueling.
	4) General labor.
	5) Utility clearance and identification.
	6) Unloading of equipment and materials.
	7) Critical lift plans for cranes and similar sized equipment traffic control.
	8) Cold-weather work.
	9) Night work.
	10) Hot work for welding, splicing.
	11) Heavy equipment operation.
	12) Office trailer site setup.
	13) Turbidity controls installation/removal.
	14) Decontamination.
	15) Construction of the temporary dam and installation of the river diversion system
	16) Dredging
	17) Dredged materials handling.
	18) Capping
	19) Retaining wall sealing
	20) Demobilization operations.
	In the event a change in work scope occurs, that in the opinion of Engineer, Owner, SSHO, or CIH requires a new Job Safety Analysis be prepared, such Work shall not be performed until Contractor submits the Job Safety Analysis for review and comment b...

	23. Crane Lift Plan(s) for each proposed lifting or hoisting activity, if any are anticipated. The Crane Lift Plans shall be prepared and stamped by a Professional Engineer registered in the Commonwealth of Massachusetts with a minimum of five (5) yea...
	1) Cut sheets of crane equipment.
	2) Lift capacity.
	3) Weights of each proposed pick to be lifted.
	4) Swing Radius.
	5) Location plan of crane, picks, proximity to adjacent abutters, and restricted area where people are prohibited from entering during crane operations.
	6) Wind speed restrictions.
	7) Hoisting and associated supports.
	8) Description of how restricted area will be marked.
	9) Compliance with National Grid Safety Procedure E-502 – Crane and Hoist Inspections [reference pending].

	24. The HASP shall contain provisions for maintaining the health and safety of the public as it relates to the Work.

	D. During Construction:
	1. All Submittals and associated documentation must be maintained on the Site at all times by Contractor. All required forms and OSHA records shall be maintained on the Site by Contractor as applicable.
	2. Air monitoring results shall be continuously reviewed by Contractor. Contractor shall notify Engineer immediately of concentrations above established action levels. Contractor shall submit monitoring results by 10 a.m. the following working day aft...


	1.08 Responsibilities of Contractor and Additional Subcontractors
	A. Minimum precautions noted in this section shall in no way relieve Contractor from the responsibility to implement stricter health and safety precautions as warranted by the Work.
	B. Ambient Air Monitoring (Work Area Monitoring)
	1. Contractor shall monitor air quality during all stages of the Work. The information collected shall be provided to Engineer on a daily basis. Independent monitoring by Engineer may be performed using equivalent instruments.
	2. Contractor shall monitor air quality in the “breathing zone” of Contractor employees for the constituents of concern (vapors, gases, or particulates) during those activities where exposure to impacted soil, sediment, and/or groundwater is possible,...
	3. Contractor will be required to comply with the action levels included in the air monitoring section of the HASP and take measures to prevent and control dust and VOCs.

	C. Perimeter Air Monitoring
	1. Perimeter air monitoring will be performed by Engineer. Contractor shall comply with the action levels included in this section and take measures to prevent and control dust and VOCs.

	D. Health and Safety Oversight
	1. Overall responsibility for implementation of the HASP shall be the responsibility of the independent CIH hired by Contractor. The independent CIH shall conduct an initial survey to determine the appropriate safety procedures and level of worker saf...
	2. The CIH shall be assisted by one independent SSHOs, who shall be assigned to the Site at all times during all stages of Site Work. The independent SSHOs shall maintain a continuous health and safety monitoring program throughout the performance of ...
	3. Prior to commencement of any Site activities, Contractor’s SSHO shall review the HASP with, and provide appropriate training on required PPE use to all on-Site employees. New employees during the course of the Site work and visitors to the Site wor...
	4. Contractor’s SSHO shall also be responsible for signing visitors onto the Site and providing them with information regarding the day’s activities and related safety issues. Contractor shall maintain a daily visitor’s log, recording at a minimum the...
	5. Contractor shall also be responsible for implementation of the HASP by all other Subcontractors.

	E. It shall be Contractor’s responsibility to notify Engineer and Owner verbally and in writing as quickly as possible should any unforeseen safety hazard or condition become evident during the performance of the Work. In the interim, Contractor shall...

	1.09 Stop Work Authority
	A. Should any unforeseen safety-related factor, hazard, or condition that poses a potential threat of physical injury or harm to Site personnel or the environment become evident during the performance of the Work, all Site personnel shall have authori...
	B. If a Stop Work directive is issued Contractor must immediately take prudent corrective action to secure the Work and provide safe conditions for Site personnel and the environment. This corrective action shall be followed by an immediate written In...
	C. Contractor shall not charge standby time during Stop Work directives initiated by Owner or Engineer, in accordance with published National Grid safety requirements, in response to Contractor’s near miss, unsafe action, or reportable safety incident.
	D. Should Contractor refuse to obey a Stop Work directive, Contractor shall immediately be excused from the Site.

	1.10 Employee Training
	A. Prior to the initiation of the Work, Contractor and all Subcontractors shall certify that all personnel assigned to perform or supervise work at the Site have received, and that new hires will receive, prior to being allowed on the Site, appropriat...
	B. Annual medical monitoring in compliance with OSHA 29 CFR 1926.65(f)/1910.120(f), is also required for personnel working in the vicinity of environmentally impacted Site material.
	C. It will be Contractor’s responsibility to train its employees and to ensure that Contractor’s Subcontractors are trained. Contractor shall be responsible for ensuring that only personnel having successfully completed the required training are permi...
	D. Contractor and any Subcontractors shall comply with the following additional requirements:
	1. Hazard communication.
	2. Respiratory protection.
	3. Emergency response procedures.
	4. Site orientation.
	5. Daily toolbox meetings.
	6. Weekly safety meeting.
	7. All other training as required by other applicable regulations within OSHA 29 CFR 1926 and 1910.


	1.11 Hazard Communication
	A. Contractor and each Subcontractor must have a written Hazard Communication Program. This program must be available on the Site at all times for review by Owner or Engineer.
	B. Contractor shall ensure that Safety Data Sheets (SDSs) for chemicals brought onto the Site by Contractor and Subcontractors shall be maintained within a current and comprehensive Chemical Inventory located at the Site and must be made available to ...

	1.12 Site Access and Controls
	A. Contractor’s HASP shall include Site access provisions that effectively limit access to active Work areas to only those persons in full compliance with the requirements of OSHA 29 CFR 1926.65/1910.120. Additionally, access into each specific Work Z...
	B. Contractor shall prepare Site control procedures to establish Work Zones, based on the proposed work locations and the requirements specified in this section. The HASP shall include operational procedures to properly implement the Site access and c...
	1. The Work Zones shall be defined as follows:
	a) The Exclusion Zone shall include and encompass all areas designated for contaminated materials excavation, dredging, staging, and handling. The level of PPE required in the Exclusion Zone shall be in accordance with Contractor’s accepted HASP as de...
	b) The Contamination Reduction Zone shall be located at the interface of the Exclusion Zone and Support Zone. The function of the Contamination Reduction Zone is to provide the following:
	1) An area to decontaminate personnel, equipment, and vehicles prior to entering the support zone from the exclusion zone.
	2) A physical separation of the support and exclusion zones.

	c) The Support Zone shall be clearly delineated and shall be secured against active or passive contamination from the Exclusion Zone. The function of the Support Zone is to provide:
	1) An entry for personnel, materials, and equipment to the Exclusion Zone of Site operations.
	2) An exit area for decontaminated personnel, materials, and equipment from the Exclusion Zone of Site operations.
	3) Location for support facilities.
	4) A storage area for clean work equipment.



	C. Contractor shall modify Work Zones as necessary to support the specific Work being performed.
	D. No eating or drinking will be allowed within Work Zones located in the vicinity of impacted Site materials.
	E. No smoking is allowed on Site.
	F. Contractor shall be required to make provisions for traffic control as necessary.
	G. Contractor is responsible for securing the Site and individual Work areas at the end of each shift and ensuring that all Work areas are secured in such a way so as to prevent unauthorized or accidental access to Work areas or tampering with equipme...

	1.13 Air Monitoring – General Requirements
	A. Contractor shall be responsible for establishing an air monitoring program to monitor organic vapors, odors, and dust levels within active Work Zones and Work Zone boundaries.
	B. The air monitoring program shall establish Work Zone and Work Zone boundary limits for organic vapors, odors, and dust designed to be protective of worker health and safety, compliant with the applicable federal, state, and local requirements, and ...
	C. The air monitoring program shall include descriptions of organic vapor, odor, and dust suppression and control measures to be implemented if air monitoring results exceed the specified limits.
	D. Information gathered during the air monitoring program shall be used by Contractor to determine appropriate safety and personnel protective measures to be implemented during Work and the handling of Waste Material and impacted materials, and to doc...
	E. Action levels for the upgrading or downgrading of worker levels of protection shall be based upon information published by the American Conference of Governmental Industrial Hygienists (ACGIH), OSHA, and the USEPA. Action levels shall be based upon...
	F. Air monitoring results shall be cataloged and maintained by the SSHOs and shall be provided to Engineer daily.
	G. All required Work Zone and Work Zone boundary air monitoring equipment shall be provided by Contractor and shall be maintained and calibrated according to OSHA and National Institute for Occupational Safety and Health (NIOSH) analytical methods, th...
	H. The SSHOs shall be responsible for operating all air monitoring equipment.

	1.14 Noise Monitoring
	A. Contractor shall conduct all operations so as to minimize noise and vibrations consistent with OSHA 29 CFR 1910.95 and with MassDEP Noise Control Regulation 310 CMR 7.10.

	1.15 Perimeter Monitoring
	A. Engineer will perform Site perimeter monitoring for VOCs, odors, particulate dust, and noise/vibrations consistent with Section 01 35 43 – Environmental Procedures.
	B. Contractor shall perform adequate control of dust, odor, vapor, and noise during Work at all times to achieve the perimeter limits established below. Contractor’s Work Zone and Work Zone perimeter monitoring program shall be designed to meet these ...
	1. Dust: Instantaneous particulate dust levels (PM 10) in excess of 150 micrograms per cubic meter (µg/m3) or visible dust at the Site perimeter shall not be allowed.
	2. Odor: No objectionable odors resulting from the Work shall be allowed at the Site perimeter.
	3. Organic Vapor: Organic vapors, as measured using a photoionization detector, in excess of 1 part per million above background levels at the Site perimeter shall not be allowed.
	4. Noise and Vibrations: Limits for noise and vapors are specified by permits and local ordinances.

	C. In the event any of the action levels described herein or within Section 01 35 43 – Environmental Procedures are met or exceeded, Contractor shall immediately address the source, modify work practices, and/or implement additional engineering contro...


	Part 2 –  Products
	2.01 Section Includes
	A. Materials
	B. Instruments

	2.02 Materials
	A. Contractor and all Subcontractors shall provide on-Site personnel, when required by Contractor’s Site-specific HASP, with the appropriate PPE and shall ensure that all PPE is kept clean and well maintained and disposed of in accordance with applica...
	B. Minimum PPE to be worn in the Work area is anticipated to consist of modified Level D protection, which includes hard hats, steel-toed work boots/shoes, reflective safety vests, safety glasses, and standard work clothes. If at any time Contractors ...
	C. All health and safety materials and equipment shall conform, at a minimum, to OSHA, NIOSH, American National Standards Institute (ANSI), and ASTM International (ASTM) standards and requirements.
	1. Levels A, B, and C, as described in the referenced standards, represent increased levels of protection that are not anticipated to be necessary for the Work on this Project. However, Contractor shall be prepared to conduct limited work in Level C p...

	D. Contractor shall supply eyewash stations, first aid supplies, and fire extinguishers at each Work area for the period of the Work.
	E. Contractor shall supply any additional PPE or safety equipment for the period of construction as required by Contractor’s HASP or OSHA.

	2.03 Instruments
	A. Dust Meter
	1. Contractor shall provide dust monitoring equipment as specified in Section 01 35 43 – Environmental Procedures.

	B. Organic Vapor Meter
	1. Contractor shall provide organic vapor monitoring equipment as specified in Section 01 35 43 – Environmental Procedures.



	Part 3 –  Execution
	3.01 Section Includes
	A. Implementation Requirements
	B. Emergency/Contingency Planning
	C. Logs, Reports, and Record Keeping
	D. Incident Reporting Procedures
	E. Walking And Working Surfaces

	3.02 Implementation Requirements
	A. The HASP shall be implemented by Contractor and the Subcontractors under the direction of the CIH. It is Contractor’s responsibility to ensure compliance with the HASP by all on-Site personnel. Modifications to Contractor’s HASP shall be made by th...
	B. Engineer may conduct quality assurance inspections and will have access to all of Contractor’s Project-specific health and safety records.
	C. The levels of protection are established in the referenced standards. It is anticipated that the Work will require personal protection provided by Level D. Upgrading the level of the protection shall be the sole responsibility of Contractor. The CI...

	3.03 Emergency/Contingency Planning
	A. At a minimum, Contractor’s HASP shall include emergency procedures for occurrences such as personal injury, fire, and exposure to toxic substances. The SSHO shall instruct all personnel, including Subcontractor personnel, on the Site during the dai...
	B. Emergency response procedures shall include employee training, alarm systems, escape routes and procedures, critical operations or equipment, rescue and medical duty assignments, designation of responsible parties, emergency reporting procedures, a...
	C. Emergency contact information shall be included in Contractor’s HASP and shall be posted by Contractor in accessible areas near the Work.
	D. In the event that on-Site Work results in the accidental spill or release of oil or hazardous materials, containment to the extent possible by on-Site personnel (in proper PPE as designated by the SSHO) shall be required of Contractor and in accord...
	E. Should any unforeseen hazardous condition that may affect the completion of this Work become evident, it shall be the CIH’s responsibility to bring such to the attention of Contractor, Owner, and Engineer immediately both verbally and in writing. R...

	3.04 Logs, Reports, and Record Keeping
	A. The SSHOs shall maintain daily logs and reports covering the implementation of the HASP including the Air Monitoring Program and daily safety meetings. The format shall be developed by the CIH to include daily logs and weekly reports. The CIH shall...
	B. The SSHOs shall provide Contractor and Engineer with minutes of safety meetings, including topics discussed and attendance sheets, on a daily basis.
	C. Contractor shall be solely responsible for compliance with all federal laws (such as OSHA 29 CFR 1926.33/1910.1020) that require that chemical exposure records and medical records be maintained by the employer for a specified length of time after t...

	3.05 Incident Reporting Procedures
	A. Incident Response Steps. In the event of a safety incident, including injuries and “near-misses” and vehicle accidents occurring during the performance of the Work, the CIH shall provide details of the incident to Contractor, Engineer, and Owner as...
	1. What happened?
	2. Who and how many people were injured?
	3. What treatment was administered?
	4. What was the nature and seriousness of the injury?
	5. Where did the incident occur?
	6. When did the incident occur (date, time of day)?
	7. Were there any witnesses?

	B. All injuries, accidents, and illnesses occurring as a result of or during on-Site work must be recorded on Contractor’s or affected Subcontractor’s OSHA 300 and 301 or equivalent forms. These forms shall be forwarded to Owner and Engineer. Contract...
	C. Contractor shall make arrangements with an ambulance service, medical professionals, and hospitals for the emergency treatment of its employees prior to commencing work on the Site. Owner and Engineer will not furnish any emergency medical treatment.

	3.06 Walking and Working Surfaces
	A. Contractor shall conduct work under dry conditions in the Little River, however, it is recognized that Contractor shall provide safe access for employees in and out of the river. Contractor shall provide anti-slip surfaces on all working decks, sta...
	B. Contractor shall remove obstructions in walking and working surfaces if possible. Where obstructions cannot be removed, Contractor shall post appropriate warning signs or distinctively mark them in accordance with ANSI Z535.1.



	01 35 43 - ENVIRONMENTAL PROCEDURES
	Part 1 –  General
	1.01 Section Includes
	A. Scope
	B. Related Sections
	C. References
	D. Submittals

	1.02 Scope
	A. This section describes Contractor’s (including Subcontractors, fabricators, manufacturers, and any other parties performing Work on the Site) minimum requirements for prevention of environmental pollution and damage as the result of construction op...
	B. Contractor shall provide all labor, materials, equipment, and services necessary and incidental to protecting sediment, soil, groundwater, air, and surface water resources during the implementation of the Work.

	1.03 Related Sections
	A. Section 01 14 00 – Work Restrictions and Sequence
	B. Section 01 33 00 – Submittal Procedures
	C. Section 01 35 29 – Health, Safety, and Emergency Response Procedures for Contaminated Sites
	D. Section 01 41 26 – Permits
	E. Section 01 57 13 – Temporary Environmental Controls
	F. Section 01 74 00 – Cleaning and Waste Management
	G. Section 02 51 29 – Surface Cleaning and Decontamination

	1.04 References
	A. CFR Title 40 – Protection of Environment.
	B. Code of Massachusetts Regulations 310 CMR 40.0000 – MCP.

	1.05 Submittals
	A. Submit the following in accordance with Section 01 33 00 – Submittal Procedures.
	B. Pre-Construction
	1. Environmental Procedures Plan: Contractor shall prepare and submit to Engineer within 21 days of the NTP a project-specific Environmental Procedures Plan (EPP). The EPP shall address protection of sediment and water resources, dust control, odor an...
	a) A list of all potentially hazardous products and materials to be used at the Site, and Safety Data Sheets (SDS) to be used at the Project Area. Contractor shall provide to Engineer samples or additional technical information demonstrating the effec...
	b) Describe in the EPP how petroleum, oil, and lubricant (POL) tanks and containers must be stored, managed, and inspected and what protections must be provided.
	1) Spill and discharge control procedures, responses, and contingency plans. This shall include a contamination prevention section listing all potentially hazardous products (including a copy of each associated SDS) at the Project Area and correspondi...

	c) If the way in which Contractor stores fuel or refuels equipment triggers the requirements for a Spill Prevention, Control, and Countermeasure (SPCC) Plan consistent with 40 CFR 112, Contractor shall prepare, submit for review, and implement an appr...
	d) Contractor shall detail their methods for continuously monitoring the Work areas to ensure that no sediment is spilled outside these areas including during sediment transport or offloading. Any material contaminated by spilled sediment shall be pro...
	e) Contractor shall detail their methods for conducting daily housekeeping activities in accordance with Section 01 74 00 – Cleaning and Waste Management.
	f) The details, means, and methods, and material specifications of dust, odor, and vapor control measures and procedures to comply with the requirements in this section and related specifications. Acceptable measures include covering stockpiles with p...
	g) A containment and cleanup section of the EPP shall include the procedures, instructions, and reports to be used in the event of an unforeseen incident requiring a contaminant release cleanup action. This section shall include, as a minimum, the fol...
	1) The name of the individual on each shift who will be responsible for reporting spills, implementing and supervising the containment and cleanup, and following up with complete documentation of the incident.
	2) The names and locations of suppliers of containment materials and names and locations of additional oil recovery, cleanup, restoration, and disposal equipment available in case of an unforeseen spill emergency.
	3) The methods and procedures to be used for expeditious cleanup.
	4) Owner, agencies, and individuals with telephone numbers for same, including 24-hour telephone contact numbers to be used in the event of an unforeseen incident requiring a contaminant release cleanup action. The EPP shall include direction to immed...


	2. Approval of the EPP shall not relieve Contractor of any responsibility for control of potential environmental protection issues.

	C. During Construction
	1. In the event of a spill or release, Contractor shall immediately notify Engineer and Owner. Contractor shall also be responsible for contacting and procuring a licensed Cleanup Contractor (as necessary) and for the preparation of a Release Notifica...
	a) Within 48 hours of the completion of spill or discharge cleanup, Contractor shall document the cleanup in a Spill and Discharge Cleanup Report. This report shall include the following at a minimum:
	1) Identification of the source of the spill.
	2) Nature and amount of material spilled.
	3) Estimated or actual date and time of the spill occurrence.
	4) Date, time, and contents of notifications made to the appropriate regulatory agencies.
	5) Names of regulatory agency personnel contacted.
	6) Spill reference numbers assigned by regulatory agencies.
	7) A description of the spill location.
	8) The date and time cleanup was completed or terminated (if cleanup was delayed by emergency or adverse weather, the nature and duration of the delay).
	9) Sampling data taken prior to the cleanup and a description of the sampling methodology used to establish the spill boundaries.
	10) Sampling data taken subsequent to the cleanup to confirm the removal of the spilled material.
	11) If release was to a solid surface, a description of the solid surface that was cleaned and the wash/rinse method used.
	12) If release was to surface water, approximate size of sheen, if generated.
	13) A certification statement signed by Contractor stating that the cleanup requirements have been met and that the information contained in the record is true to the best of their knowledge.
	14) Copies of the documents and certifications that were submitted to Engineer for review and acceptance.


	2. If applicable, Engineer will perform the water quality monitoring required to show compliance with the 401 WQC. In the event that WQC criteria are exceeded, Engineer will notify Contractor immediately. Contractor shall assist Engineer in evaluating...



	Part 2 –  Products
	2.01 Section Includes
	A. Odor and VOC Control
	B. Dust Meter
	C. Organic Vapor Meter

	2.02 Odor and VOC Control
	A. Soil Equivalent Foam Concentrate. Contractor shall provide and store either at the Project Area, or at an easily accessible location from the Project Area both short-term and long-term soil equivalent foam concentrate to be used to control odors an...
	1. The soil equivalent foam shall meet the requirements of Resource Conservation and Recovery Act (RCRA) Subtitle D.
	2. The short-term soil equivalent foam shall be capable of controlling odors and/or vapors for up to 12 hours in a single application.
	3. The long-term soil equivalent foam shall be capable of controlling odors and/or vapors for up to 15 days in a single application.
	4. The short-term soil equivalent foam shall be vanilla scented AC-645, manufactured by Rusmar, Inc., of West Chester, Pennsylvania, or Engineer-approved equal.
	5. The long-term soil equivalent foam shall be vanilla scented AC-904, manufactured by Rusmar, Inc. or Engineer-approved equal.

	B. Contractor shall initially provide two 450-lb drums of concentrated (not diluted or pre-mixed) odor/organic vapor suppression short-term foam and maintain adequate equipment and supplies at the Project Area at all times to apply the foam to excavat...
	C. Pneumatic Foam Unit. Contractor shall supply and maintain a Pneumatic Foam Unit at the Project Area at all times. Foam shall be applied by a towable, self-contained pneumatic foam unit. The foam unit shall include an air compressor, pump, hoses, no...
	1. Pneumatic Foam Unit shall be Rusmar, Inc. model PFU400/25 or Engineer approved equal.

	D. Odor Control Misters. Contractor shall furnish and install odor control misters to be used to control odors and/or VOC emissions from impacting the properties surrounding the Project Area or for localized control within the Project Area if requeste...
	1. Each odor control mister shall be capable of providing a continuous mist into the air at a minimum fixed flow rate of 10 oz/min and have timer capabilities to control the duration of misting to allow for continuous operations.
	2. Each odor control mister shall be capable of being affixed to a 55-gallon drum.
	3. The concentration reagent used for misting shall be 100% biodegradable and shall be BioWorld Odor Neutralizer – Commercial Concentrate, manufactured by BioWorld Products, Inc. of Visalia, California, or equal.
	4. Contractor shall provide adequate quantity of concentrated (not diluted or pre-mixed) concentration of misting reagent. Contractor shall mix the misting reagent with water in accordance with the manufacturer’s recommendations.


	2.03 Dust Meter
	A. Contractor shall provide dust monitoring equipment. Dust meter shall consist of a real time aerosol monitor with data logging capabilities and a range of 0.001 to 400 mg/m3.
	B. Dust meter shall be a Model pDR-1000AN personal DataRam manufactured by Thermo Scientific or Engineer-approved equivalent.

	2.04 Organic Vapor Meter
	A. Contractor shall provide organic vapor monitoring equipment. The organic vapor meter shall consist of a handheld photoionization detector (PID) equipped with a 10.6 eV lamp and a range of 0 to 15,000 parts per million.
	B. Organic vapor meter shall be a MiniRae 3000 PID manufactured by RAE Systems or Engineer-approved equivalent.

	2.05 Sorbent Booms and Pads
	A. Sorbent booms and pads shall be as specified in Section 01 57 13 – Temporary Environmental Controls.


	Part 3 –  Execution
	3.01 Section Includes
	A. Environmental Requirements
	B. Notification of Noncompliance
	C. Protection of Water Resources
	D. Protection of Fish and Wildlife
	E. Spill and Discharge Control
	F. Dust Monitoring and Control
	G. Odor and Organic Vapor Monitoring and Control

	3.02 Environmental Requirements
	A. All environmental pollution shall be prevented, abated, and controlled; environmental degradation arising from construction activities shall be minimized by complying with all permit/license conditions and requirements; applicable federal, state, a...

	3.03 Notification of Noncompliance
	A. Contractor will be notified by Owner or Engineer of noncompliance as described within the provisions of this section. Immediate corrective action shall be taken by Contractor to comply with this section and related sections. A notification by Owner...

	3.04 Protection of Water Resources
	A. Contractor shall comply with all applicable federal, state, and local laws concerning pollution of surface and ground waters.
	B. Contractor shall comply with all requirements regarding protection of water resources in the environmental permits referenced in Section 01 41 26 – Permits.
	C. Except as provided in the Contract, disposal of any wastes, effluents, trash, grease, chemicals, or other contaminants in waterways shall not be allowed. If any waste material is dumped in unauthorized areas, the material shall be removed and the a...
	D. Contractor shall conduct in-river work “in-the dry”, and it is not anticipated that water quality monitoring will be required, however; Engineer will implement the Water Quality Monitoring Program required by the 401 Water Quality Certification inc...
	1. During water quality monitoring, measurements of field parameters will be compared to background field parameters as outlined in the permits (Appendix 3).
	2. If an exceedance of the criteria is detected during the field measurements, Engineer will check the instrument calibration and will immediately collect a second group of measurements to confirm the exceedance.
	3. If the second group of measurements confirms the water quality criteria exceedance is related to Contractor’s Work, Engineer will immediately notify Contractor. Contractor shall coordinate with Engineer and make the necessary modifications and/or o...

	E. No sheen or floating oil/tar shall be allowed per 01 57 13 – Temporary Environmental Controls. Upon observation of sheen or floating oil/tar, Contractor shall immediately stop Work and begin implementation of the clean-up procedures approved as par...

	3.05 Protection of Fish and Wildlife
	A. Work under this Contract shall be conducted in compliance with the time window established by the Massachusetts Division of Marine Fisheries for protection of fisheries and fish habitat (Section 01 14 00 – Work Restrictions and Sequence and Section...

	3.06 Spill and Discharge Control
	A. Contractor shall take all necessary measures to ensure that no contamination of the soil, sediments, groundwater, surface waters, or other uncontaminated areas will occur from any of the activities required to perform the Work or from equipment or ...
	B. Contractor shall provide adequate secondary containment, in the form of impermeable berms and curbing and/or integrated double wall vessels for all tanks, vessels, and other containers of impacted, or potentially impacted liquids and/or fuels. In a...
	C. Contractor shall maintain a supply of containment products at the Project Area capable of controlling sheens and floating oil and/or tar, including, but not limited to, sorbent fabric that can be used to sweep surface water to remove sheen and oil,...
	D. Contractor shall provide and maintain at the Project Area at all times all appropriate equipment and materials necessary to address unexpected spill or discharges as described herein and in their EPP. This equipment and material shall be kept at th...
	E. Contractor shall be responsible for the supply, setup, maintenance, and removal of all secondary containment systems.
	F. In the event of a spill or release, Contractor shall immediately contain the release, absorb or otherwise collect spilled fluids, and remove/place the impacted materials in a separate staging area on an impermeable surface (e.g., polyethylene sheet...
	G. Decontamination procedures may be required after cleanup to remove the spilled substance residue or to reduce it to an acceptable level as determined by Engineer. Decontamination shall be completed in accordance with Section 02 51 29 – Surface Clea...

	3.07 Dust Monitoring and Control
	A. Contractor shall implement dust control measures as specified herein to adequately protect the public and employees of Contractor, Owner, and Engineer so as to not create hazardous or nuisance conditions. Implement these measures as required by Eng...
	B. Contractor shall execute Work so as to minimize raising dust from construction operations.
	C. In the event that it becomes necessary, in the opinion of Engineer or the CIH to provide additional measures to control the release of dust, Contractor shall implement such measures immediately, at no additional cost to Owner.
	D. Contractor shall provide means to prevent airborne dust from dispersing into the atmosphere.
	1. Means and methods shall include watering, misting, mulching, covering unprepared areas, calcium chloride, etc.
	2. Contractor shall arrange for and maintain a reliable source of water for dust suppression.

	E. Owner reserves the right to suspend Work at any time, if necessary, due to dust generation that causes a safety or an air quality problem or that may cause contamination of adjacent areas. Contractor shall not be entitled to any additional compensa...

	3.08 Odor and Organic Vapor Monitoring and Control
	A. Contractor shall implement odor and vapor control measures as specified herein to adequately protect the public and employees of Contractor, Owner, and Engineer so as to not create hazardous or nuisance conditions. Implement these measures as requi...
	B. Real-time total organic vapor monitoring shall be performed by Contractor daily during excavation, dredging, sediment management, and other soil or sediment disturbing activities in accordance with Section 01 35 29 – Health, Safety, and Emergency R...
	C. Engineer will conduct perimeter monitoring as described in Section 01 35 29 – Health, Safety, and Emergency Response Procedures for Contaminated Sites.
	D. Based on Contractor’s Work Zone and Work Zone Boundary, Engineer’s perimeter monitoring results, or as directed by Engineer based on odors, Contractor shall implement measures to suppress organic vapor concentrations and/or odors. Acceptable measur...
	E. Contractor shall be prepared and equipped to apply odor-suppressing foam during all Work activities in the event that nuisance odor reports are received by Owner from the surrounding abutters or the public.
	F. As required, Contractor shall dedicate personnel to the application of odor controlling foam. If, in the opinion of Engineer, foam is not being applied adequately, all Contractor operations will cease at no additional cost to Owner until such time ...
	G. Owner and/or Engineer reserve the right to suspend Work at any time in the event Contractor’s operations result in organic vapors or objectionable odors that are deemed to cause a potential safety and/or air quality issue. Contractor shall not be e...
	H. Diesel operated equipment shall not be allowed to idle for more than 5 minutes in any 1-hour period unless to power auxiliary equipment, in an emergency situation, for maintenance activities, for heating/defrosting in cold weather, or for cooling p...



	01 35 53 - SECURITY PROCEDURES
	Part 1 –  General
	1.01 Section Includes
	A. Scope
	B. Related Sections
	C. Summary
	D. Submittals
	E. Contractor’s Security Program Requirements

	1.02 Scope
	A. This section describes Contractor’s (including Subcontractors, fabricators, manufacturers, and any other parties performing Work on the Site) minimum requirements for security measures at the Site.

	1.03 Related Sections
	A. Section 01 31 00 – Project Management and Coordination
	B. Section 01 33 00 – Submittal Procedures

	1.04 Summary
	A. The Limits of Work include the approximately 500-foot stretch of the Little River between the Winter Street Bridge and the Little River conduit as shown on the Contract Drawings and the adjacent Upland Staging Area, which occupies 284 Winter Street...
	B. Contractor shall comply with National Grid security policies.
	C. Contractor is responsible for security within the Limits of Work as described herein. This includes, but is not limited to, coordination with property owners, production of all required Contractor and subcontractor personnel personal identification...
	D. Contractor may use off-Site properties (properties outside the Limits of Work), but is responsible for all associated access agreements, fees, costs, security, permits, and delays incurred in the use of off-Site properties.

	1.05 Submittals
	A. Contractor and subcontractor(s) shall submit the following information to Owner for each worker who will be assigned to routinely work at the Site. This submittal is required for each worker at least 7 working days prior to conducting work at the S...
	1. Name of individual.
	2. Name of employer.
	3. Copy of government issued identification.


	1.06 Contractor’s Security Program Requirements
	A. Contractor shall implement a security program upon mobilization to the Site and maintain security program throughout the Work.
	1. Protect Limits of Work from theft, vandalism, and unauthorized entry.
	2. Should any unforeseen, potentially hazardous condition become evident during the performance of the Work, it shall be Contractor’s responsibility to bring such to the attention of Engineer for resolution both verbally within 1 hour and in writing w...

	B. Contractor shall be responsible for all costs associated with providing the access restriction features (e.g., enclosures, barriers and gates), maintaining all features during construction and removal and disposal of temporary features at the concl...
	C. Contractor’s Site Entry Control Requirements:
	1. Restrict entrance of persons and vehicles into Limits of Work areas. Contractor vehicles are only permitted within the Limits of Work for delivery of materials or vehicles actively engaged to support the work.
	2. Allow entrance only to authorized persons with proper identification.
	3. Maintain daily log of workers and visitors. The log shall be submitted to Engineer daily as part of the Daily Activity Report as defined in Section 01 31 00 – Project Management and Coordination.
	4. Visitors within the Limits of Work are not allowed without the approval of Engineer or Owner. Visitors must not be left unescorted. Visitors are not permitted to enter active Work areas without permission from Engineer or Owner.
	5. At each property, secure (lock) fence gates during non-working hours and when not in active use during working hours. During active Work hours, gates are to remain closed at all times other than when needed for entry or exit.

	D. Contractor shall be responsible for security within the Limits of Work. Contractor shall be solely responsible for the security and protection of their and the subcontractor(s) equipment, supplies, and materials at all times. Any vandalism, damage ...


	Part 2 –  Products
	2.01 Section Includes
	A. Signage

	2.02 Signage
	A. At a minimum, Contractor shall provide signage for the following items:
	1. Caution – Construction Area - Authorized Entry Only – placed every 25 feet along the Temporary Fencing and Barricades. Signs shall be approximately 10 inches high by 14 inches wide.



	Part 3 –  Execution
	3.01 Section Includes
	A. Maintaining Security During Site Access/Use

	3.02 Maintaining Security During Site Access/Use
	A. Temporary enclosures, barriers, and gates installed within Work areas of the various properties must be properly maintained by Contractor, and gates must remain closed and locked during non-working hours and when not in active use during working ho...
	B. For the property being accessed for performing the Work, Contractor shall be responsible for maintaining a registry (log) of personnel entering and exiting the Work area. The log shall be submitted to Engineer daily as part of the Daily Activity Re...



	01 41 26 - PERMITS
	Part 1 –  General
	1.01 Section Includes
	A. Scope
	B. Related Sections
	C. Submittals
	D. Project Permit Posting and Records
	E. Workmanship

	1.02 Scope
	A. This section describes the permits and other regulatory requirements applicable to the Project and enforceable during execution of the Contract.

	1.03 Related Sections
	A. This section contains general information that applies to all Work performed under the Contract and is inherently part of each Specification section.

	1.04 Submittals
	A. Unless otherwise specified, Contractor shall submit copies of all applicable permits to Owner and Engineer at least 10 working days prior to start of relevant Work. Retain hard copies of all permits on Site.
	B. Submit additional correspondence or addenda to Contractor-obtained permits to Owner and Engineer within 2 working days of receipt of addenda.
	C. Contractor shall submit shop drawing for sign support system, samples, and graphic proof in accordance with MassDEP signage requirements.

	1.05 Project Permit Posting and Records
	A. Contractor shall furnish, install, and maintain project identification and regulatory signage, and remove signage upon completion of the Work.
	B. Maintain on Site complete and accurate copies of all permits, addenda, and relevant correspondence from appropriate agencies.

	1.06 Workmanship
	A. All workmanship and materials shall conform to federal and state laws, local ordinances, utility company regulations, and applicable codes and other standards. In case of conflict with these Contract Drawings and Specifications, such laws and regul...


	Part 2 –  Products
	2.01 Section Includes
	A. Sign Materials
	B. Graphics
	C. Posts

	2.02 Sign Materials
	A. Panels for sign and application of graphics shall be a minimum of 1/4-inch Econo-Light as manufactured by FastSigns with baked-on enamel paint on an aluminum panel or an approved equal. Thickness of panels shall provide even, smooth surface without...

	2.03 Graphics
	A. Graphics shall be flat printed graphics on pressure-sensitive vinyl or painted directly to the panels. Graphics shall be UV stable and shall not fade or peel for the scheduled duration of the Project.

	2.04 Posts
	A. Posts and supporting members shall be pressure-treated wood or approved equivalent of sufficient size and quantity to properly support the sign. Hardware for mounting signs and fabricating posts and support members shall be galvanized steel.


	Part 3 –  Execution
	3.01 Section Includes
	A. Permits Obtained by Owner
	B. Permits and Approvals Obtained by Contractor
	C. Massachusetts Contingency Plan Compliance
	D. Project Permit Compliance
	E. MassDEP Signs

	3.02 Permits Obtained by Owner
	A. Owner has obtained or is in the process of obtaining certain permits and approvals necessary for the Work. Contractor shall perform all Work in compliance with these permits and approvals. Contractor shall be responsible for obtaining all other per...

	3.03 Permits and Approvals Obtained by Contractor
	A. Contractor must obtain all other permits and approvals required to complete the Work in accordance with local, Commonwealth of Massachusetts, and federal regulations. These Contractor-obtained permits include, but are not limited to, the following:
	1. Dig Safe.
	2. Approval or permits for parking (City of Haverhill, if necessary)
	3. Approval to use City/hydrant water (City of Haverhill, if necessary).
	4. Electrical permit for installation of all electric utilities and connections (if necessary).
	5. Plumbing permit for installation of all plumbing utilities and connections (if necessary).
	6. Dumpster permit.
	7. Welding permit (if necessary).
	8. USEPA National Pollutant Discharge Elimination System (NPDES) General Permit MAG910000 for Discharges from Remediation Activities in the Commonwealth of Massachusetts (if necessary).


	3.04 Massachusetts Contingency Plan Compliance
	A. Project Area: The Work is being conducted to fulfil the requirements of a Phase IV CRA Implementation of the Selected Remedial Alternative, in accordance with the MCP, under the oversight of a Licensed Site Professional (LSP). The Work will result ...
	B. Owner will submit the Addendum to the Phase IV RIP describing Work at the Project Area under RTN 3-32792 to the MassDEP Bureau of Waste Site Cleanup to describe the Work prior to the start of construction.
	C. Owner will provide copies of the MCP submittal listed above, and associated MassDEP responses and requirements, to Contractor, who shall comply with the Work descriptions and requirements therein. Contractor shall not proceed with any construction ...

	3.05 Project Permit Compliance
	A. Contractor shall comply with all terms and/or conditions of all Project permits and MCP submittals in the execution of the Work and pay any and all fines and/or penalties resulting from noncompliance with Project permit requirements or failure to o...
	B. Contractor shall inform and update Engineer and Owner on permit status and regulatory compliance.

	3.06 MassDEP Signs
	A. Erect MassDEP signs within the Project Area at a location with public visibility and adjacent to main entrances as approved by Engineer and Owner. If location is not found, signs shall be provided to Owner for posting.
	B. Install signs with proper framing and supports. Use of structures (e.g., fences, walls) for installing signs will be considered but require Owner and Engineer approval.
	C. Paint exposed and unfinished surfaces of supports, framing, and surface material using one coat of primer and one coat of exterior paint.
	D. Lighting of signs is not permissible.
	E. Maintain signs and supports in a neat and clean condition. Repair damages to structure, framing, sign, or graphics. The signs shall be properly maintained for the duration of the Project and replaced if damaged or if they become illegible in the op...
	F. Remove signs, framing, supports, and foundations at completion of Project.
	G. Restore disturbed areas to match existing conditions.



	01 45 00 - QUALITY CONTROL
	Part 1 –  General
	1.01 Section Includes
	A. Scope
	B. Related Sections
	C. Description
	D. Submittals
	E. References and Standards

	1.02 Scope
	A. This section describes Contractor’s quality control (QC) requirements, duties, and responsibilities during execution of the Work. The intent of this section is to require Contractor to establish the necessary level of control that will provide suff...

	1.03 Related Sections
	A. Section 01 31 00 – Project Management and Coordination
	B. Section 01 33 00 – Submittal Procedures

	1.04 Description
	A. Contractor shall establish, provide, and maintain a Construction Quality Control Plan (CQCP) as specified herein, detailing the methods and procedures that will be taken to ensure that all materials and completed construction elements conform to th...
	B. Contractor shall be prepared to discuss and present Contractor’s understanding of the CQCP requirements at the Pre-Construction Meeting, as discussed in Section 01 31 00 – Project Management and Coordination. No construction shall begin until the C...

	1.05 Submittals
	A. Contractor shall submit a CQCP for review by Engineer in accordance with Section 01 33 00 – Submittal Procedures no later than 21 days from Notice to Proceed. The CQCP must be approved before any work may begin. The CQCP will be used to document in...
	1. Description of the QC organization, including an organizational chart showing the various QC team members, along with their designated responsibilities and lines of authority.
	2. Acknowledgement that the QC staff will conduct inspections for all aspects of the Work specified, and shall report to the QC Supervisor, or someone of higher authority in Contractor’s organization.
	3. The name, qualifications, duties, responsibilities, and authorities of each person assigned a primary QC function.
	4. Testing methods, schedules, and procedures used to report QC information to Engineer, including samples of the various reporting forms.
	5. Description of the process for continuous inspection during construction to identify and correct deficiencies in workmanship in addition to testing and inspection specified, including indication of the types of corrective actions to be required to ...
	6. Contractor shall identify its on-Site QC Supervisor, who shall be responsible for overall QC management and have the authority to act in all QC matters for Contractor.


	1.06 References and Standards
	A. Contractor shall provide products or workmanship specified by association, trade, or other consensus standards that comply with requirements of the standard, except when more rigid requirements are specified or required by applicable codes.
	B. Contractor shall conform to reference standard by date of issue current on the date of the Contract Documents, except where a specific date is established by code.
	C. Contractor shall obtain copies of standards where required by product specification sections.
	D. Neither the contractual relationships, duties, and responsibilities of the parties in the Contract nor those of Owner shall be altered from the Contract Documents by mention or inference otherwise in any reference document.
	E. All pertinent laws, ordinances, rules, regulations, and codes shall govern construction activities within the Limits of Work.
	F. Construction not governed by governmental regulations or the Specifications will be governed by the more stringent provisions of the latest published edition or statute adopted, at the time of Contract Documents signing, following applicable codes ...
	1. Uniform Building Code
	2. National Electrical Code
	3. Uniform Plumbing Code
	4. Uniform Fire Code



	Part 2 –  Products
	Part 3 –  Execution
	3.01 Section Includes
	A. Documentation
	B. Corrective Action Requirements
	C. Engineer’s Quality Assurance Activities
	D. Quality Assurance - Control of Installation
	E. Non-Compliance

	3.02 Documentation
	A. Contractor shall develop and maintain a database (physical or electronic) of QC records necessary to document the conduct and QC of the Work. QC records are those documents that have been reviewed and accepted by Contractor as complete, correct, an...
	1. Contract Drawings, Specifications, procedures used for construction, procurement documents, inspections, and test records.
	2. Submittals.
	3. Personnel and procedure qualification records.
	4. Material, chemical, and physical property test results; certificates of compliance and shipment releases.
	5. Non-compliance reports and corrective action.

	B. All QC records shall be identified in the CQCP and maintained on Site in Contractor’s files. Engineer shall be provided access to these files when requested. Upon the completion of Work at the Site, these files shall be turned over to Engineer and ...
	C. Contractor shall prepare and maintain a Daily CQC Report of operations. The Daily CQC Report shall be attached to Contractor’s Daily Activity Report and submitted in accordance with Section 01 33 00 – Submittal Procedures. The Daily CQC Report shal...
	D. Contractor’s CQC Plan shall include procedures for access and distribution control of the QC records. The following types of documents shall be on controlled distribution to ensure changes to them are accurately transmitted and received when applic...
	1. Manuals.
	2. Instructions.
	3. Procedures.
	4. Specifications.
	5. Contract Drawings.
	6. Inspection and test plans.
	7. Field change requests.


	3.03 Corrective Action Requirements
	A. The CQCP shall indicate the appropriate action to be taken when a process is deemed, or believed, to be out of compliance with Project requirements (out of tolerance) and detail what action will be taken to bring the process into control.

	3.04 Engineer’s Quality Assurance Activities
	A. All items of material and equipment shall be subject to quality assurance verification by Engineer at the point of production, manufacture, or shipment to evaluate whether Contractor, producer, manufacturer, or shipper maintains an adequate QC syst...
	B. To facilitate quality assurance verification by Engineer, Contractor shall allow Engineer access to the dredge area and equipment at the request of Engineer and while the Work is being performed.
	C. Performance of quality assurance activities by Engineer does not relieve Contractor of performing QC inspections of either on- or off-Site Contractor’s or Subcontractors’ work.

	3.05 Quality Assurance – Control of Installation
	A. Contractor shall monitor QC over Suppliers, manufacturers, products, services, Site conditions, and workmanship to produce work of specified quality.
	B. Contractor shall comply with the manufacturer’s instructions, including each step in a sequence. Should the manufacturer’s instructions conflict with the Contract Documents, Contractor shall request clarification from Engineer before proceeding.
	C. Contractor shall comply with specified standards as the minimum quality for the Work except where more stringent tolerances, codes, or specified requirements indicate higher standards or more precise workmanship.
	D. Contractor shall perform the Work by using persons qualified to produce required and specified quality.
	E. Contractor shall verify that field measurements are as indicated on shop drawings or as instructed by the manufacturer.
	F. Contractor shall familiarize itself with pertinent codes and standards. In procuring all items used in the Work, Contractor shall verify the detailed requirements of the specifically named codes and standards, and verify that the items procured for...
	G. Engineer reserves the right to reject items incorporated into the Work that fail to meet the specified minimum requirements. Engineer further reserves the right, and without prejudice to other recourse Engineer may take, to accept non-complying ite...

	3.06 Non-Compliance
	A. Engineer will notify Contractor of any non-compliance with any of the foregoing requirements. Contractor shall, after receipt of such notice, immediately take corrective action. Any notice, when delivered by Engineer, Owner, or its authorized repre...



	01 57 13 - TEMPORARY ENVIRONMENTAL CONTROLS
	Part 1 –  General
	1.01 Section Includes
	A. Scope
	B. Related Sections
	C. Applicable Regulations
	D. Compliance with Testing and Materials Standards
	E. Quality Assurance
	F. Submittals

	1.02 Scope
	A. Contractor shall furnish all labor, materials, tools, supervision, transportation, and incidentals required to provide, install, maintain, repair, and replace all temporary environmental controls including:
	1. Temporary erosion and sedimentation control measures required in the Upland Staging Area and Sediment Processing Area (SPA) to support the Work, including silt fence, straw bales, straw wattles, silt sacks, and stockpile covers.
	2. Temporary sheen control measures in the Little River to support the in-river Work, including oil booms and oil sorbent pads. Turbidity controls are not required for conducting the work in the river as Contractor shall conduct in-river work “in the ...

	B. Contractor shall provide, install, maintain, repair, and replace all temporary environmental controls as discussed herein, as shown on the Drawings, consistent will all permit applications and approvals, and as necessary to complete the Work to the...

	1.03 Related Sections
	A. Section 01 33 00 – Submittal Procedures
	B. Section 01 35 43 – Environmental Procedures
	C. Section 01 41 26 – Permits
	D. Section 01 53 00 – Temporary Construction
	E. Section 02 61 00 – Removal and Disposal of Waste Materials

	1.04 Applicable Regulations
	A. Applicable state, federal, and local regulatory criteria include, but are not limited to, the following:
	1. EPA—Office of Water, Storm Water Management for Construction Activities, September 1992.
	2. Massachusetts Department of Environmental Protection. Massachusetts Stormwater Handbook, Volume 2 (2008).

	B. Soil and sediment disturbance by excavation, dredging, grading, or filling will occur within the Limits of the Work. See Section 01 41 26 – Permits for information regarding Owner-obtained permits and regulatory requirements pertaining to temporary...

	1.05 Quality Assurance
	A. Temporary environmental control measures shall be implemented in accordance with the requirements and procedures outlined in these Specifications, the Drawings, state standards or guidelines for soil erosion and sediment control and sheen control, ...
	B. Contractor shall provide all temporary environmental control measures shown on the Drawings, or as directed by Owner, Engineer, for the duration of the contract. Temporary environmental control drawings are intended to be a guide to address the sta...
	C. Temporary environmental control measures shall at all times be satisfactory to Engineer. Engineer will inform Contractor of unsatisfactory construction procedures and operations if observed. If the unsatisfactory construction procedures and operati...
	D. Contractor shall inspect all temporary environmental control measures at least at the beginning and end of each day to ascertain that all devices are functioning properly during construction. Maintenance of all soil erosion and sediment control mea...
	E. Contractor shall protect adjacent properties and watercourses from erosion, sediment, and sheen damage throughout construction.

	1.06 Submittals
	A. Contractor shall submit all Temporary Environmental Controls (TEC) material specifications described herein and shown on the Drawings, including the name of the manufacturer/supplier for each product to be utilized. These material specifications sh...


	Part 2 –  Products
	2.01 Section Includes
	A. Silt Fence
	B. Berms
	C. Straw Bales
	D. Straw Wattles
	E. Silt Sacks
	F. Stockpile Covers
	G. Sorbent Booms and Sorbent Pads

	2.02 Silt Fence
	A. Silt Fence fabric shall be inert to chemicals commonly found in soil and resistant to mildew, rot, insects, and rodent attack.
	B. Silt Fence fabric and fence posts shall be factory-assembled. Posts shall be attached to the fence at a maximum of 5-foot centers.
	C. Silt Fence fabric shall meet the following requirements:

	2.03 Berms
	A. Berms for enclosing stockpiles shall be Straw Bales, concrete blocks, and/or other product as approved by Engineer.

	2.04 Straw Bales
	A. Straw Bales shall be baled within 12 months of use and the minimum dimension of any bale shall be 18 inches. Each bale shall be bound with a minimum of two strips of nylon bale twine or wire. Twine or wire shall be sufficiently strong to act as han...
	B. The bale shall have a minimum weight of 60 pounds and shall be composed entirely of vegetative matter.

	2.05 Straw Wattles
	A. Straw Wattles are to be 12-inch diameter and can range in lengths from 10 to 25 feet. The density of the wattles shall be no less than 3 pounds/linear foot.
	B. The exterior shall be jute netting with an interior of 100% wheat straw.

	2.06 Silt Sacks
	A. Silt Sacks shall be manufactured from woven polypropylene geotextile and sewn by a double needle thread machine using a high strength nylon thread.
	B. Silt Sacks shall have the following minimum properties:
	C. Silt Sacks shall consist of a Series I, Regular Flow Type C, Silt Sack manufactured by ACF Environmental of Richmond, Virginia or an Engineer-approved equivalent.

	2.07 Stockpile Covers
	A. Stockpile covers are to be made of minimum 10-mil polyethylene sheeting
	B. Weights used to secure the stockpile covers are to be 50-pound bags of sand (or approved equal).
	C. Lines to secure the sandbags and stockpile covers shall be a minimum 3/8-inch polypropylene or manila braided rope.

	2.08 Sorbent Booms And Pads
	A. Sorbent Booms shall be Parker Systems, Inc., PSI-SB5 Lights Oils Sorbent Booms or equivalent as approved by Engineer.
	B. Sorbent Pads shall be Parker Systems, Inc., PSI-P10 15-inch by 19-inch Heavy Weight Oil Sorbent Pads or equivalent approved by Engineer.


	Part 3 –  Execution
	3.01 Section Includes
	A. Sediment and Erosion Control Barrier (Silt Fence) Installation
	B. Sediment and Erosion Control Barrier (Straw Wattles) Installation
	C. Sediment and Erosion Control Barrier (Straw Bales) Installation
	D. Catch Basin Inlet Protection
	E. Stockpile Covers
	F. Provisions for Erosion and Sediment Control During Construction
	G. Sorbent Booms and Pads
	H. Removal of Temporary Environmental Controls

	3.02 Sediment and Erosion Control Barrier (Silt Fence) Installation
	A. Silt Fence shall be installed as shown on the Drawings. Silt Fence material shall be embedded at least 4 inches beneath ground surface and shall extend upward at least 24 inches above the ground surface. Where two ends of a Silt Fence join, the end...

	3.03 Sediment and Erosion Control Barrier (Straw Wattles) Installation
	A. Straw Wattles shall be installed as shown on the Drawings. Wattles shall be placed in a row with the ends tightly adjoining and overlapping.
	B. Straw Wattles shall be anchored in place by stakes driven through the wattle at 3 feet on center. The stakes shall be driven at least 8 inches into the ground.

	3.04 Sediment and Erosion Control Barrier (Straw Bales) Installation
	A. Straw Bales shall be installed as shown on the Drawings. Bales shall be placed in a row with the ends tightly adjoining.
	B. Straw Bales placed on pavement or concrete shall have burlap placed between the bale and the pavement or concrete.
	C. Stakes are not required if bales are installed on asphalt or pavement surfaces. Straw Bales placed on soil shall be anchored in place by at least two stakes driven through the bale. The stakes shall be driven at least 18 inches into the ground.

	3.05 Catch Basin Inlet Protection
	A. Insert Silt Sack within the catch basin per manufacturer’s instruction.
	B. Catch Basins shall have Straw Bales installed as shown on the Drawings. Bales shall be placed with the ends tightly adjoining.
	C. Straw Bales placed on pavement or concrete shall have burlap placed between the bale and the pavement or concrete.
	D. Stakes are not required if Straw Bales are installed on asphalt or concrete surfaces. Straw Bales placed on soil shall be anchored in place by at least two stakes driven through the bale. The stakes shall be driven at least 18 inches into the ground.

	3.06 Stockpile Covers
	A. Stockpile covers shall be installed as shown on the Drawings. Edges of polyethylene sheeting shall be overlapped by a minimum of 12 inches and secured with sandbags (or approved equal) and rope so that a grid (horizontal and vertical) spacing for t...
	B. Stockpiles shall have berms (Straw Bales) as shown on the Drawings. Stockpile berms are not required if the stockpile is within a larger containment cell such as the SPA.

	3.07 Provisions for Erosion and Sediment Control During Construction
	A. Contractor shall implement and maintain erosion and sedimentation control measures as specified herein, shown on the Contract Drawings, and as described in the Section 01 35 43 – Environmental Procedures to the satisfaction of Engineer and consiste...
	B. No earth disturbing activities, material deliveries, clearing or grubbing shall be allowed prior to the installation of the erosion and sediment control measures to the satisfaction of Engineer.
	C. Contractor shall take sufficient precautions during construction to prevent the runoff of polluting substances such as silt, clay, wastes, fuels, and oils to surface waters. Storm water catch basins or drains shall be protected from materials runof...
	D. If non-contaminated storm water is accumulated it shall be handled as directed by Engineer per Section 01 53 00 – Temporary Construction and 02 61 00 – Removal and Disposal of Waste Materials.
	E. Contractor shall maintain all erosion and sediment control features in the locations shown on the Contract Drawings at all times until completion of the Work or as otherwise approved by Engineer.
	F. Contractor shall maintain construction entrances, exits, and traffic areas within the Limits of Work in a condition which shall prevent tracking or flowing of impacted media (soil, sediment, liquid). Tracking or flowing of impacted media (soil, sed...
	G. Contractor shall remove and manage accumulated silt and debris from behind the face of any erosion control device or other BMPs as needed to maintain BMP effectiveness and properly handled and disposed of by Contractor in accordance with Section 02...
	H. Contractor shall inspect erosion and sediment control measures daily and immediately after a rainfall of 0.5 inches or more. Contractor shall immediately repair any damaged or failed erosion and sediment control measures. Contractor shall document ...
	I. Contractor shall not place stockpiled materials within the path of existing, newly created, or proposed areas that are or may be subjected to storm water flow.
	J. Contractor shall protect all disturbed areas that are subject to potential erosion, either newly filled or excavated at no additional cost to Owner.
	K. Contractor shall place additional erosion and sediment control measures as conditions warrant or as directed by Engineer or local or state environmental officials at no additional cost to Owner.

	3.08 Sorbent Booms and Pads
	A. Contractor shall use sorbent booms and pads to sorb sheen from any available water within the river that may be present after dewatering and diverting river flow around the Work area.
	B. Contractor shall maintain 300 feet of oil sorbent booms, and 100 oil sorbent pads as at all times for immediate use to address impacts (e.g., sheen and/or floating oil and/or tar) during dredging and cap placement operations, if needed. Contractor ...
	C. Contractor shall not begin work in the Little River until the contingency items listed above are on Site or approved by Engineer.

	3.09 Removal of Temporary Environmental Controls
	A. Contractor shall ensure that surfaces disturbed to implement the Work are stabilized at the end of each construction season so that temporary erosion and sediment controls can be removed with the exception surfaces at the Upland Staging Area.
	B. Contractor shall be responsible for the removal and disposal of all erosion and sediment controls, including but not limited to silt fences, straw wattles, straw bales, stockpile covers, within the Limits of Work at the completion of the project in...
	C. Contractor shall be responsible for surface restoration and, where applicable, establishment of restored surfaces (e.g., asphalt, concrete, stone, sod, plantings, etc.) once the temporary erosion and sediment controls are removed.
	D. Contractor shall remove all oil containment products at the completion of the work and dispose of in accordance with Section 02 61 00 – Removal and Disposal of Waste Materials.



	01 74 00 - CLEANING AND WASTE MANAGEMENT
	Part 1 –  General
	1.01 Section Includes
	A. Scope
	B. Related Sections
	C. Description

	1.02 Scope
	A. Contractor shall provide materials, labor, equipment, and incidentals necessary to manage waste materials generated during execution of the Work.

	1.03 Related Sections
	A. Section 02 61 00 – Removal and Disposal of Waste Materials
	B. Section 35 20 30 – Dredged Material Management

	1.04 Description
	A. Contractor shall remove all debris and perform all cleaning required as a result of the performance of the Work.
	B. Cleaning work shall be performed throughout the duration of the Project in a neat, safe, and organized manner. Contractor shall keep the Limits of Work in a neat and clean condition that is free of debris to the satisfaction of Engineer. All materi...
	C. Furnish all labor, containers, transportation, and payment of fees associated with recycling, reuse, salvage, and disposal of construction materials. Contractor shall provide dumpsters for his own use. Dumpsters shall be of adequate size to handle ...
	D. Final clean-up of the Limits of Work shall be performed by Contractor to the satisfaction of Engineer at the completion of the Work.
	E. Contractor shall conduct cleaning and disposal operations to comply with all state, federal, and local codes, ordinances, regulations, anti-pollution laws, and these Specifications.
	F. Burning of waste material is not permitted.
	G. Debris and dredged sediment generated during the Work shall be handled and disposed of in accordance with Section 35 20 30 – Dredged Material Management.
	H. All other Waste Materials generated during the Work, including incidental construction water, shall be handled and disposed of in accordance with Section 02 61 00 – Removal and Disposal of Waste Materials.


	Part 2 –  Products
	2.01 Section Includes
	A. Materials

	2.02 Materials
	A. Contractor shall use only those cleaning materials that will not create hazards to health or property, will not damage surfaces, and in accordance with materials and methods recommended by manufacturers.


	Part 3 –  Execution
	3.01 Section Includes
	A. Cleaning During Construction
	B. Final Cleaning

	3.02 Cleaning During Construction
	A. Execute periodic cleaning to keep the Limits of Work and adjacent areas free from accumulation of waste materials, rubbish, and windblown debris resulting from construction operations.
	B. Wet down dry materials and rubbish to lay dust and prevent blowing dust.
	C. Remove snow and ice from drives, walks, work surfaces, and all other paths of movement, which impedes access or drainage or present danger to workers, public, or property.
	D. All packaging devices including cartons, crating, boxes, wrappings that have been used to enclose materials, devices, or equipment brought to the premises for use in the work of Contractor and identifiable in any proven way as to be such, shall be ...
	E. Remove waste materials, debris, and rubbish from Site and legally dispose of at facilities pre-approved by Owner.
	F. Debris or waste material from cutting, patching, or other construction procedures shall be removed by Contractor at the end of each day’s work.

	3.03 Final Cleaning
	A. At final completion, Contractor shall clean all Work areas and remove from the Site all debris, unused construction materials, and waste material in compliance with these Specifications. Contractor shall then perform a general and final cleanup of ...
	B. Prior to final completion, Engineer shall view all Work areas, to verify that the entire Limit of Work is clean. Contractor shall perform additional clean-up as necessary to satisfy Engineer at no additional cost to Owner.



	01 78 00 - PROJECT RECORD DOCUMENTS
	Part 1 –  General
	1.01 Section Includes
	A. Scope
	B. Related Sections
	C. Description
	D. Submittals

	1.02 Scope
	A. This section details all required Record Documents for the Work and requirements for Contractor with respect to the Record Documents. Contractor shall keep accurate Record Documents for the Work, including additions, substitutions of material, and ...

	1.03 Related Sections
	A. Section 01 33 00 – Submittal Procedures
	B. Section 02 21 00 – Surveys

	1.04 Description
	A. Work includes keeping accurate Record Documents for the Work and all additions, substitutions of material, variations in Work, and any other additions or revisions to the Contract Documents in accordance with the General Conditions.
	B. This section includes administrative and procedural requirements for Record Documents, including:
	1. Record Drawings
	2. Project Records
	3. Contract Modifications and Addenda


	1.05 Submittals
	A. Record Drawings: Contractor shall prepare and submit a complete set of Record Drawings at the time of Substantial Completion.
	1. Within 7 days from Notice to Proceed, Engineer will provide a set of Contract Drawings electronically for Contractor use in preparing Record Drawings.
	2. Contractor shall record all variations to the Contract Drawings as described herein.
	3. When Contractor considers Work to be Substantially Complete, Contractor shall submit Record Drawings, with all deviations from the Contract Drawings clearly marked, for Engineer review and comment.
	a) Record Drawings shall be prepared using the coordinate systems and scale shown on the original Contract Drawings.
	b) Record Drawings shall be provided to Engineer electronically in PDF and AutoCAD Civil 3D (2018) format or other program approved by Engineer.
	c) AutoCAD information shall be organized into separate electronic files that correspond to each sheet of the Contract Drawings. Each file shall be named with the sheet identification and clearly designated as a Record Drawing as described herein.
	d) Record Drawings shall be prepared under the direction of a registered Hydrographic Surveyor licensed to perform such Work in the Commonwealth of Massachusetts and shall be stamped and signed by the registered professional who directed the survey Work.


	B. Project Records: Contractor shall provide Project Records as listed in Section 01 33 00 – Submittal Procedures Preliminary List of Submittals (Table A) and described in the Specification sections referenced in Table A.
	C. Contract Modifications and Addenda: Contractor shall submit addenda and Contract modifications at the time of Substantial Completion.
	D. In the event of a discrepancy between Section 01 33 00 – Submittals Procedures Preliminary List of Submittals (Table A) and the individual Specification sections, the submittal requirements of the individual Specification section shall apply.
	E. Engineer may request Record Drawings and Project Records in addition to those listed in Section 01 33 00 – Submittal Procedures Preliminary Submittals List (Table A) when deemed necessary to adequately describe the Work covered in the respective se...


	Part 2 –  Products
	Part 3 –  Execution
	3.01 Section Includes
	A. Maintenance of Record Documents
	B. Recording

	3.02 Maintenance of Record Documents
	A. Maintain at Site, one record copy of the following:
	1. Contract Drawings.
	2. Specifications.
	3. Addenda.
	4. Permits.
	5. Health and Safety Plan and associated records for Contractor and Subcontractor personnel.
	6. All Contract-required work plans and Submittals.
	7. Reviewed shop drawings.
	8. Change Orders.
	9. Any other modifications to the Contract.
	10. Engineer’s field change notices or written instructions.
	11. Field test reports.
	12. Disposal manifests.
	13. Material delivery receipts and tickets.

	B. Maintain all Record Documents in Contractor’s field office apart from documents used for construction.
	C. Maintain all documents in clean, dry, and legible condition.
	D. Do not use Record Documents for construction purposes.
	E. Make all documents available at all times for inspection by Owner and Engineer.

	3.03 Recording
	A. Identify and date each Record Document; include the designation “RECORD DOCUMENT” in a prominent location.
	B. Keep Record Documents current.
	1. Make changes and modifications to Record Documents as they occur; do not wait until the end of Project.
	2. Do not permanently conceal or cover any installed Project components until required information has been obtained and recorded.

	C. Record Drawings: Contractor shall legibly markup Contract Drawings to record actual construction where construction varies from that shown originally. These may include, but are not limited to, the following:
	1. Details not shown on original Contract Drawings.
	2. Field changes of dimension and detail.
	3. Use of alternate materials and equipment.
	4. Changes made by field change notice or by Change Order.
	5. Information required for inclusion on the Record Drawings is defined in Section 02 21 00 – Surveys.

	D. See individual Specification sections for specific requirements for Record Documents of the Work in those sections.



	02 21 00 - SURVEYS
	Part 1 –  General
	1.01 Section Includes
	A. Scope
	B. Related Sections
	C. References
	D. Project Datums
	E. Qualifications of Surveyors
	F. Survey Reference Points
	G. Topographic Survey Requirements
	H. Submittals

	1.02 Scope
	A. Contractor shall furnish all labor, equipment, materials, and incidentals necessary to perform the survey Work described in the Specifications and shown on the Contract Drawings, including the following:
	1. Pre-Construction Conditions Survey and Post-Construction Conditions Survey of both the upland and in-river portions of the Site within the Limits of Work.
	2. Pre-Construction Upland Topographic Survey to confirm existing Site conditions, including utilities and Post-Construction Upland Topographic Survey to confirm upland areas disturbed during the completion of the work have been restored to pre-existi...
	3. Pre-, Interim-, and Post-Dredge Surveys, including project Record Drawings.
	4. Pre, Interim, and Post-Cap Layer Placement Surveys, including project Record Drawings.

	B. Contractor shall conduct in-river work under dry conditions which will require topographic survey methods to meet the work verification requirements of this specification. Contractor shall retain the services of a third-party topographic surveyor t...
	C. A third-party will conduct survey and monitoring of the existing retaining wall on the 284 Winter Street property and will provide data to Contractor. Contractor shall work collaboratively with the third-party and adjust their work procedures based...

	1.03 Related Sections
	A. Section 01 33 00 – Submittal Procedures
	B. Section 01 78 00 – Project Record Documents
	C. Section 32 30 00 – Site Restoration
	D. Section 35 20 23 – Mechanical Dredging
	E. Section 35 20 50 – Capping

	1.04 References
	A. USACE, 2007. Engineering and Design – Control and Topographic Surveys. EM 1110-1-1005.
	B. Geometric Geodetic Accuracy Standards and Specifications for Using GPS Relative Positioning Techniques, Federal Geodetic Control Committee, Version 5.0, May 1988 and corrected August 1, 1989.

	1.05 Project Datums
	A. All topographic surveys shall be prepared using the Project datums listed in these Specifications and as shown on the Contract Drawings.
	1. Horizontal Datum: Massachusetts State Plane, Mainland Zone, North American Datum of 1983 (NAD83) in U.S. Survey Feet.
	2. Vertical Datum: North American Vertical Datum of 1988 (NAVD88) in Feet.


	1.06 Qualifications of Topographic Surveyor
	A. Contractor shall select a third-party Topographic Surveyor licensed as a Professional Land Surveyor in the Commonwealth of Massachusetts whose qualifications are acceptable to Engineer. The Surveyor shall have actively engaged in land survey operat...
	B. The qualifications of the Surveyor shall be submitted in the Survey Work Plan outlined herein. Engineer reserves the right to disallow the person(s) proposed by Contractor for surveying. If, in the event Engineer disqualifies the person(s) to do th...

	1.07 Survey Reference Points
	A. Contractor shall install control point monuments prior to starting the Work and preserve and protect all control and reference points during construction.
	1. Contractor shall not make changes or relocations of established control points without prior written notice to Engineer and after obtaining approval.
	2. Contractor shall report to Engineer when any reference point is lost, destroyed, or requires relocation because of necessary changes in grades or locations.
	3. Contractor shall replace project monuments or control points that may be lost or destroyed and establish replacements based on original horizontal and vertical controls at no additional cost to Owner.


	1.08 Submittals
	A. Pre-Construction
	1. Survey Work Plan. Contractor shall submit a Survey Work Plan (as part of the Contractor’s Work Plan [CWP]) to Engineer for review within 21 days of Notice to Proceed in accordance with Section 01 33 00 – Submittal Procedures. Work shall not commenc...
	a) The name, address, and a summary of qualifications of the Surveyor(s) selected to perform the survey work and copies of licenses and certifications as required in Part 1.06.
	b) A summary of all required surveying tasks and areas to be surveyed for both horizontal limits and elevations as necessary to perform and document the Work described in the Specifications and Contract Drawings.
	c) Proposed location(s) for the installation of temporary survey monuments and control points to be used for survey operations and the anticipated location of the project base station.
	d) A description of the proposed topographic survey methods, including equipment, procedures, calibration methods, calibration frequency, and estimated precision/accuracy of measurements.
	e) Instrument specifications or cut sheets and calibration certificates (6 months current) and procedures for calibration during the full period of the Work.
	f) A discussion of the planned methods and frequencies for interim progress surveys.
	g) A description of record-keeping procedures during surveying.
	h) A proposed survey deliverable format, including an example electronic file of survey surfaces for the Work in the format specified herein. Engineer will evaluate whether the file format is acceptable for use in determining compliance with the Speci...

	2. Pre-Construction Conditions Survey. Contractor shall submit Pre-Construction Conditions Survey documentation, including videos, photographs, figures, for the upland and in-river work areas at least 14 days, but no more than 30 days prior to the sta...
	a) Contractor shall electronically submit the results of the Pre--Construction Conditions Survey to Engineer within 3 days after the survey is completed. Contractor work activities shall not be initiated until the Pre-Construction Conditions Survey is...

	3. Pre-Construction Upland Topographic Survey to confirm existing Site conditions, including utilities. Contractor’s selected Surveyor(s) shall conduct the Pre-Construction Upland Topographic Survey of the Site within the upland Limits of Work at leas...
	4. Pre-Dredge Survey in the river. Contractor’s select surveyor(s) shall conduct the initial topographic survey within the in-river Limits of Work at least 14 days, but no more than 30 days prior to the start of construction.

	B. During Construction
	1. Contractor shall submit topographic survey data for Pre-, Interim-, and Post-Dredge Surveys as described in Part 3 of this Specification.
	2. Contractor shall submit topographic survey data for Pre-, Interim-, and Post-Cap Layer Placement Surveys as described in Part 3 of this Specification.
	3. Contractor shall submit survey submittals that include survey data, processed survey contour maps, and processed survey data containing easting, northing, and elevation data (in the form of an .xyz or .csv file) with any request for progress paymen...
	4. Contractor shall submit Interim- and Post-Dredge Surveys and Interim- and Post-Cap Layer Placement surveys and quantity calculations to verify the completion of dredging, each layer of cap placement, and overall construction. Contractor shall submi...
	5. Contractor shall submit, upon request of Engineer, documentation of accuracy of survey work, survey logs, and field notes within 2 days of request.

	C. Post-Construction
	1. Survey Record Drawings. Contractor shall submit topographic maps and plans as part of the Survey Record Drawings to Engineer in accordance with Section 01 78 00 – Project Record Documents. The Survey Record Drawings shall be prepared and certified ...
	a) Post-dredge conditions and elevations within the limits of dredging work.
	b) Post-cap layer placement conditions and elevations for each cap layer within the limits of capping work.
	c) Post-construction conditions and elevations following complete placement of the cap within the limits of capping work.
	d) Post-construction upland topographic survey following the final restoration of all upland areas disturbed during the completion of the work including the Upland Staging Area and the Sediment Processing Area (SPA).
	e) Post-construction conditions of the Upland Staging Area (including the SPA) and within the limits of in-river work.

	2. Post-Construction Conditions Survey. Contractor shall submit Post-Construction Conditions Survey documentation as required in Part 3, including videos, photographs, and figures. The Post-Construction Conditions Survey shall consist of the same elem...
	3. Contractor shall submit to Engineer, at the completion of construction, all survey logs and field notes developed over the course of construction.



	Part 2 –  Materials
	Part 3 –  Execution
	3.01 Section Includes
	A. General
	B. Project Topographic Survey Requirements
	C. Pre-Construction and Post-Construction Conditions Surveys
	D. Pre-Construction and Post-Construction Topographic Surveys
	E. Dredging Surveys
	F. Capping Surveys
	G. Survey Record Drawings and Reporting

	3.02 General
	A. Contractor is responsible for conducting all conditions surveys and topographic surveys required for layout and performance of the Work. All topographic surveys shall be performed by a Surveyor meeting the qualifications described in Part 1.06 of t...
	B. Contractor’s Topographic Surveyor shall make all necessary measurements of length, depth, and area necessary to calculate quantities of the Work performed consistent with the Specifications and as shown on the Contract Drawings. The results of thes...
	C. Survey procedures, including, but not limited to, positioning modes, calibration, data reduction, adjustment, processing, and plotting shall conform to recognized industry standards.
	D. Contractor’s Surveyor(s) shall verify survey work using the manufacturer’s calibration and field verification procedures and industry standards.

	3.03 Project Topographic Survey Requirements
	A. Topographic surveys shall meet the following criteria, at a minimum:
	1. Measure the target horizontal position to an accuracy of 0.1 foot and the target elevation to an accuracy of 0.1 foot.
	2. Topographic data shall be collected at a level of detail and frequency sufficient to show grades at a 1-foot contour interval, with spot elevations to the nearest 0.1 foot shown at important features.

	B. The survey limits for a given area shall extend a minimum of 20 feet (as feasible) beyond the perimeter of the area or unit being surveyed.
	C. The spacing of topographic measurements shall consider the local conditions. Survey measurement spacing shall not exceed 5 feet. The spacing shall be determined as appropriate to collect adequate data to characterize the conditions and elevations o...

	3.04 Pre- And Post-Construction Conditions Surveys
	A. Contractor shall perform a Pre-Construction Conditions Survey before commencement of the Work and a Post-Construction Conditions Survey after completion of the Work as described herein.
	1. Pre-Construction and Post-Construction Conditions Surveys shall document the condition of structures, roads, access ways, monitoring wells, catch basins, utilities, existing retaining walls, in-water features including the bridge upstream of the wo...
	2. Contractor shall conduct a Pre- and Post-Construction Conditions survey meeting the following requirements:
	a) Inclusion of digital videos and photographs including an index of videos and photographs using a counter or other indexing technique.
	b) Videos shall be labeled and narrated.
	c) Photographs shall be numbered.
	d) A key plan shall be provided to show the location and general direction of each photograph and video.


	B. Documentation of the Pre- and Post-Construction Conditions Survey shall include a written description of the condition of key features for each structure in and adjacent to the work areas. The documentation shall note any evident structural faults ...

	3.05 Pre- and Post-Construction UPLAND Topographic Survey
	A. Contractor shall conduct a Pre-Construction Upland Topographic Survey of the upland portion of the Site to confirm:
	1. The location of existing Site features shown on the Contract Drawings, including but not limited to structures, roads, access ways, monitoring wells, catch basins, overhead utilities, and other relevant features in and adjacent to the Work Areas. C...
	2. The slope of the riverbank opposite of the 284 Winter Street Property
	3. Working Points, and Control Points (horizontal control and vertical benchmarks) provided by Owner
	4. Work is located as required by the Contract Documents.

	B. Contractor shall conduct a Post-Construction Upland Topographic Survey of the upland portion of the Site to confirm that Contractor has met the requirements of Specification Section 32 30 00 – Site Restoration and has restored the Site to pre-exist...

	3.06 Dredging Surveys
	A. Contractor shall conduct the following topographic surveys in support of dredging operations:
	1. Pre-Dredge Survey to be conducted following debris removal. Contractor shall provide Pre-Dredge Survey for Engineer review and approval before dredging operations can commence.
	2. Interim-Dredge Surveys to measure dredging progress during construction. Contractor shall perform Interim-Dredge Surveys as needed to document and report the progress of dredging operations or as requested by Engineer.
	3. Post-Dredge Survey to document final post-dredge conditions. Contractor shall perform Post-Dredge Survey within 3 workdays following the completion of dredging. Contractor shall verify dredging is compliant with the requirements specified in Sectio...

	B. Contractor shall use the same survey method and topographic survey measurement spacing for Pre-, Interim-, and Post-Dredge Surveys within a given area to facilitate survey comparison. Survey comparisons will be used to compute volume of material dr...
	C. Contractor shall submit the comparison between the Pre- and Post-Dredge Surveys to Engineer for final review and approval which shall be used as the basis for verification and acceptance of dredging by Engineer in accordance with Section 35 20 23 –...
	D. Contractor’s Surveyor(s) shall calculate the actual elevations (to the nearest 0.1 foot of elevation) and quantities (to the nearest cubic yard for volume) of material dredged and submit the quantity calculations to Engineer for approval. The quant...
	E. Engineer will verify that the post-dredge elevations achieve the minimum requirements specified in Section 35 20 23 – Mechanical Dredging.
	F. If required dredging elevations have not been achieved, as determined by Engineer, Contractor shall re-dredge and re-survey the area as required. The re-surveying shall be conducted at no additional cost to Owner. In a case where design dredging el...

	3.07 Capping Surveys
	A. Contractor shall conduct the following topographic surveys for each cap layer in support capping operations:
	1. Pre-Cap Layer Placement Survey prior to the start of capping work. Contractor shall conduct a Pre-Cap Layer Placement Survey covering the full extent of the limits of capping, and any adjacent areas that will be disturbed. Contractor’s Post-Dredge ...
	2. Interim-Cap Layer Placement Surveys as needed to document and report the progress of capping operations or as requested by Engineer.
	3. Post-Cap Layer Placement Survey for each layer of the caps layers. Contractor shall perform Post-Cap Layer Placement Surveys within three (3) workdays following the completion of a cap layer. Contractor shall verify placement of each cap layer is c...

	B. Contractor’s Surveyor(s) shall calculate the actual thicknesses (to the nearest 0.1 foot of thickness), lateral extents (to the nearest square foot), and quantities (to the nearest cubic yard) of each placed cap layer and submit the quantity calcul...
	C. Engineer will verify the cap layer thicknesses achieve the minimum requirements specified in Section 35 20 50 – Capping.
	D. If required cap layer thicknesses and lateral extents have not been achieved or are in excess of the design thickness plus over placement allowance, as determined by Engineer, Contractor shall place or remove additional cap material and re-survey t...

	3.08 Survey Record Drawings and Reporting
	A. Contractor shall maintain a complete, accurate log of all control and survey work as it progresses and provide all survey logs and field notes to Engineer upon request.
	B. Contractor shall update Survey Record Drawings as a condition for approval of the Work and final payment requests per Section 01 78 00 – Project Record Documents.
	C. Contractor shall submit, in tabular format, a summary of the final dredging volume, elevations, placed cap thicknesses and lateral extents achieved to Engineer. Engineer will verify all measurements and quantities.
	D. Engineer will review the results of the surveys, including the provided quantities, within 7 workdays of the submittal and give subsequent release if Contractor has successfully fulfilled the requirements of the Work.
	E. Contractor shall provide Engineer the following items for Survey Record Drawings and reporting:
	1. AutoCAD Civil 3D (2018) format or compatible Digital Elevation Model (DEM) of the survey results. The DEM must contain adequate three-dimensional (3D) points and 3D break lines required to accurately model the digital surface to within the accuracy...
	2. Contractor’s Surveyor shall provide raw, unedited, and processed survey data in comma-separated format (i.e., easting, northing, elevation) in the specified Project datums.




	02 51 29 - SURFACE CLEANING AND DECONTAMINATION
	Part 1 –  General
	1.01 Section Includes
	A. Scope
	B. Related Sections
	C. Requirements
	D. Submittals

	1.02 Scope
	A. Contractor shall provide all supervision, labor, tools, materials, equipment, services, and appurtenances necessary for, or incidental to, cleaning and decontamination of all equipment and other surfaces that were used or were incidental to the Work.
	B. Work will encounter manufactured gas plant (MGP)-related subsurface contamination, including residual coal tar and coal-tar related compounds as described in Section 01 11 00 – Summary of Work. Contractor shall conduct sufficient decontamination of...
	C. All vehicles, trucks, and equipment entering or leaving the Limits of Work boundaries shall be properly decontaminated prior to their transport off Site.

	1.03 Related Sections
	A. Section 01 35 29 – Health, Safety, and Emergency Response Procedures for Contaminated Sites
	B. Section 01 35 43 – Environmental Procedures
	C. Section 02 61 00 – Removal and Disposal of Waste Materials

	1.04 Requirements
	A. Contractor shall perform all required decontamination activities consistent with the Engineer-approved Environmental Procedures Plan specified in Section 01 35 43 – Environmental Procedures.
	B. Contractor shall provide and maintain the equipment required for decontamination and store and dispose of the resulting decontamination fluids in accordance with Section 02 61 00 – Removal and Disposal of Waste Materials, these Specifications, and ...

	1.05 Submittals
	A. Decontamination Plan – As part of the Contractor’s Work Plan, Contractor shall prepare and submit to Engineer within 21 days of the Notice to Proceed a Project-specific Decontamination Plan. The Decontamination Plan shall outline, at a minimum, the...


	Part 2 –  Materials
	2.01 Section Includes
	A. Water
	B. Decontamination Fluid Additives

	2.02 Water
	A. Contractor shall obtain and use water for cleaning and decontamination activities associated with the Work.

	2.03 Decontamination Fluid Additives
	A. Contractor may use additives such as surfactants or water-borne abrasives to facilitate removal of hardened material from equipment subject to the approval of the Engineer. SDSs for all additives shall be submitted to Engineer prior to construction...
	B. Cleaning agents shall not be added to fluids used for surface cleaning of equipment and surface without prior written approval from Engineer.
	C. Contractor shall only use those cleaning additives or products and methods recommended by the manufacturer of the equipment or surface material to be cleaned.
	D. Contractor shall use cleaning materials only on surfaces recommended by the cleaning material manufacturer.


	Part 3 –  Execution
	3.01 Section Includes
	A. Cleaning During Construction
	B. Decontamination Requirements
	C. Disposal of Decontamination Fluids

	3.02 Cleaning During Construction
	A. Prior to mobilization of any piece of equipment, Contractor must thoroughly clean that piece of equipment to prevent the spread of off-Site contaminants to the Site. Contractor shall provide evidence to cleaning to Engineer and shall make plant and...
	B. Contractor shall execute periodic cleaning and surface decontamination to keep the Work areas and adjacent properties free from the accumulation of waste materials resulting from Work.
	C. All personnel and equipment exiting the Exclusion Zone and Contamination Reduction Zone, as defined in Section 01 35 29 – Health, Safety, and Emergency Response Procedures for Contaminated Sites, or that have been in contact with impacted Site mate...
	D. All debris such as, but not limited to, piles and timbers, concrete rubble, stone, brick, and metal encountered during the Work that will not be accepted by the sediment disposal facility shall require decontamination prior to offSite transportatio...
	E. All dredging, capping and process equipment, storage tanks, and miscellaneous equipment removed from the Site shall require decontamination prior to transport off the Site. All equipment shall be cleared of sediment, and MGP residuals and washed su...

	3.03 Decontamination Requirements
	A. Equipment Decontamination
	1. Equipment shall be decontaminated in place, in a manner that contains all decontamination water. Contractor shall ensure that any equipment, vehicles, or personnel that have been in contact with the Exclusion and/or Contamination Reduction Zones ar...

	B. Debris
	1. Debris that may be potentially recycled, must be fully cleaned and decontaminated prior to off-Site transport of the material.
	2. No debris shall be transported off the Site until visible sediment or MGP residuals have been removed, as visually confirmed by Engineer.
	3. Wash units for surface cleaning of debris shall be self-contained, portable, high-pressure hot water units.
	4. Contractor should plan to prepare and submit wipe samples for analytical testing to confirm that debris decontamination is complete.

	C. Personnel Decontamination
	1. Personnel decontamination procedures shall be followed by Contractor as specified in the Health and Safety Plan required by Section 01 35 29 – Health, Safety, and Emergency Response Procedures for Contaminated Sites.


	3.04 Disposal of Decontamination Fluids and Materials
	A. Decontamination fluids generated from this activity shall be collected, contained, and disposed of by Contractor in accordance with Section 02 61 00 – Removal and Disposal of Waste Materials.
	B. Contractor is responsible for storing, separating, characterizing, handling, and transporting all decontamination waste materials in accordance with applicable regulations and requirements. All solid waste materials shall be disposed of at Owner-ap...



	02 61 00 - REMOVAL AND DISPOSAL OF WASTE MATERIALS
	Part 1 –  General
	1.01 Section Includes
	A. Scope
	B. Related Sections
	C. Description
	D. Submittals
	E. References

	1.02 Scope
	A. Contractor shall provide all supervision, labor, tools, materials, equipment, services, and appurtenances necessary for, or incidental to, transport of all dredged material, construction waters, and all other wastes generated incidental to the Work...
	B. Contractor shall transport dredged material and applicable debris per Section 35 20 33 – Mechanical Dredging to the Clean Earth Thermal Desorption Facility in Loudon, New Hampshire. Contractor can select final disposal or recycling facilities for o...

	1.03 Related Sections
	A. Section 01 14 00 – Work Restrictions and Sequence
	B. Section 01 20 00 – Price and Payment Procedures
	C. Section 01 33 00 – Submittal Procedures
	D. Section 01 35 43 – Environmental Procedures

	1.04 Description
	A. Contractor shall furnish all labor, equipment, materials, tools, supervision, transportation, and incidentals necessary to characterize, handle, manage, and transport all Waste Materials to an Owner-approved reuse, salvage, recycling, treatment, an...
	B. Contractor shall be paid for off-Site transportation and disposal of Waste Materials generated during the Work consistent with the payment items described in Section 01 20 00 – Price and Payment Procedures. These payment items identify certain wast...
	C. Contractor shall engage an Owner-approved, independent testing laboratory to perform all sampling and analytical testing of all Waste Materials as necessary for waste characterization, handling, transportation, and recycling/treatment/disposal at O...
	1. Alpha Analytical, contact: Elizabeth Porta (508-844-4124)
	2. ESS Laboratory, contact: Sandra DeMedeiros (401-461-7181 x3055)

	D. Engineer will be responsible for preparation of the final waste profiles, Bills of Lading (BOLs), manifests, and other shipping documents. Contractor shall assist Engineer as necessary in preparation of all required waste profiles, BOLs, manifests,...
	E. Owner will sign (or be responsible for obtaining appropriate signatures for) all necessary waste profiles and shipping documents as Generator.
	F. Contractor shall contract directly with Owner-approved facilities to facilitate the off-Site transportation and reuse, salvage, recycling, treatment, and/or disposal of all Waste Materials generated during the Work.
	G. All costs associated with the handling, transloading, transportation, and treatment/disposal of Waste Materials as defined herein and in Section 01 20 00 – Price and Payment Procedures (including all tipping fees, state, local, and federal taxes, a...

	1.05 Submittals
	A. Pre-Construction
	1. As part of the Contractor’s Work Plan (CWP) and within 21 days of Notice to Proceed, Contractor shall prepare and submit to Engineer a Project-specific Waste Management Plan in accordance with Section 01 33 00 – Submittal Procedures. The Waste Mana...
	2. The Waste Management Plan shall include, but not be limited to, the following:
	a) A detailed flow chart or schematic describing the means and methods for tracking, handling, loading, and off-Site transportation of all Waste Materials, including those specifically identified in this section and on the Bid Form and those considere...
	b) Estimated quantities of all Waste Materials expected to be generated.
	c) Designated areas for interim staging of Waste Materials in accordance with the access and use restrictions specified in Section 01 14 00 – Work Restrictions and Sequence.
	d) Name, address, and contact information for Owner-approved laboratories that will be utilized throughout the Project for the testing of samples.
	e) Contractor’s methods for characterizing, tracking, handling, loading, shipping, and disposing of all Waste Materials.
	f) Name(s) and address(es) of all Owner-approved recycling and treatment/disposal facilities that Contractor proposes to use. This information shall also be provided with Bid.
	g) Name, title, and telephone number of contact person for each disposal facility to be used.
	h) Lists matching each facility with the materials it will accept for this Project, and specifying whether the facility is a recycling, treatment, storage, or disposal facility.
	i) Estimated quantities of Waste Materials expected to be transported off Site to each facility-specific location.
	j) Written confirmation from the various facilities that they will accept the type and quantities of materials, the daily maximum and minimum quantities (cubic yards or tons per day), and the dates and times (including days of the week) they will acce...
	k) A description of Contractor’s procedures to manage and track materials and an example of Contractor’s material tracking log.
	l) Name, title, and telephone number of contact person for each transporter to be used.
	m) For each transporter to be used, copies of licenses or up-to-date permits to operate and confirmation that they are permitted to transport materials to the respective facility.


	B. During Construction
	1. Contractor shall submit disposal truck logs to Engineer in accordance with Section 01 33 00 – Submittal Procedures. Logs shall include date, waste type, transporter, disposal facility identification and location, BOL or manifest number, vehicle num...
	2. Disposal Receipts: Prior to submission of a progress payment for Work including material disposal, and within 5 days of transportation from the Site, Contractor shall document actual disposal of the waste at the designated facility by providing dis...
	3. Contractor shall submit a copy of analytical testing results from Owner-approved laboratory, including specific location for each sample identified on a plan, along with the date and time when samples were obtained and other pertinent information t...
	4. Contractor shall submit all paperwork associated with material transportation and disposal to Engineer in accordance with Section 01 33 00 – Submittal Procedures.


	1.06 References
	A. Applicable references for the Work specified herein include, but are not limited to, the following:
	1. MassDEP: 310 CMR 40.0000, “Massachusetts Contingency Plan.”
	2. MassDEP: 310 CMR 19.00, “Solid Waste Regulations.”
	3. MassDEP: 310 CMR 30.000, “Hazardous Waste Regulations.”
	4. MassDEP: Massachusetts General Law Chapter 21E Oil and Hazardous Material Release Prevention and Response Act.
	5. Occupational Safety and Health Administration Standards and Regulations contained in Title 29, CFR, Parts 1910 and 1926, including amendments as stated in Federal Register, March 6, 1989, Final Rule, 29 CFR 1910.120, “Hazardous Waste Operations and...
	6. Federal Resource Conservation and Recovery Act, as amended (USEPA Title 40 of CFR Parts 239 through 282, as applicable).
	7. Posted weight limitations on roads and bridges.



	Part 2 –  Materials
	Part 3 –  Execution
	3.01 Section Includes
	A. Coordination
	B. Characterization of Materials
	C. Waste Materials Handling and Loading
	D. Off-Site Transportation and Disposal Procedures

	3.02 Coordination
	A. Contractor shall notify Engineer prior to any sampling for waste characterization for off-Site treatment or disposal. Engineer will observe all sampling activities performed by Contractor. Any sampling performed without the knowledge of Engineer mu...
	B. Contractor shall coordinate the removal, processing, and off-Site transportation of all materials with Engineer.

	3.03 Characterization of Materials
	A. Contractor shall collect and prepare composite samples of waste prior to off-Site transport at the frequency of sampling required by the selected facility. Contractor shall analyze the samples in accordance with the requirements of the selected fac...

	3.04 Waste Materials Handling and Loading
	A. Contractor shall perform the following tasks for the proper handling and loading of Waste Materials that shall be transported to the identified Owner-approved recycling or treatment/disposal facilities:
	1. Contractor shall arrange and pay for all testing necessary to properly characterize wastes for disposal at the selected facility in accordance with facility requirements.
	2. Waste Materials shall be transferred into temporary stockpiles or U.S. Department of Transportation-approved containers to be provided by waste transporter(s) or Contractor and staged for waste classification sampling.
	a) Stockpiled materials shall be managed consistent with Section 01 35 43 – Environmental Procedures.
	b) Containers shall be U.S. Department of Transportation shippable.
	c) Shipping containers shall be filled to within legal weight and height limits for shipping.
	d) Care should be taken not to overload containers. Debris shall be sized, as necessary, and placed in transport containers to achieve appropriate minimum dimensions.
	e) Waste Materials shall be contained to comply with Owner-approved disposal facility requirements.

	3. Pending off-Site disposal, Waste Materials shall be temporarily staged in an area designated in Engineer-approved Waste Management Plan and in accordance with the access and use restrictions in Section 01 14 00 – Work Restrictions and Sequence and ...
	4. Contractor shall manage all Waste Materials such that characterization and removal can be performed efficiently.
	a) Waste Materials shall be managed in accordance with applicable laws, regulations, and disposal facility requirements governing transportation and treatment/disposal.
	b) Contractor shall employ environmental controls as specified in Section 01 35 43 – Environmental Procedures during all processes involving the generation, management, handling, temporary storage, and transportation of all Waste Materials.
	c) Contractor shall treat and containerize all construction water, conduct required testing, and transport off Site for disposal.
	d) Coordinate, assist Engineer, and manage the custody of necessary waste profiles, BOLs, hazardous waste manifests, and labels.


	B. Pack and label materials for transportation following all U.S. Environmental Protection Agency, Massachusetts Department of Environmental Protection, U.S. Department of Transportation, and Massachusetts Department of Transportation regulations.
	C. Care should be taken not to overload waste containers. Debris shall be sized, as necessary, and placed in transport containers to achieve appropriate minimum densities.
	D. All debris and sediment stockpiles shall be covered above and below with sheeting and such that characterization and removal can be performed efficiently. Contractor shall be responsible for maintaining sheeting and covers on stockpiles or transpor...

	3.05 Off-Site Transportation and Disposal Procedures
	A. Off-Site transportation and disposal of all Waste Materials generated as a result of the Work shall be in accordance with all applicable federal, state, and local regulations and the Waste Management Plan.
	B. All characterization sampling of waste for disposal shall be performed by Contractor in accordance with all applicable federal, state, and local regulations and individual waste transporters and disposal facility requirements.
	C. Contractor shall coordinate the schedule and transport of materials with Owner-approved facilities. Work delays due to scheduling or acceptance of the material at the disposal facilities for any reason will be at no additional cost to Owner.
	D. Waste shall be transported in lined and covered U.S. Department of Transportation-approved containers to be provided by waste transporter(s) or drums to be provided by Contractor and staged for waste classification sampling. Containers shall meet a...
	E. Contractor shall coordinate, manage, and pay for (as a part of the Bid price) all waste handling activities, including transportation to the approved receiving facilities. Contractor shall be responsible for all tipping fees, taxes, and facility su...
	F. Contractor shall schedule all waste shipments, in coordination with Engineer, and with Owner identified as Generator. Owner will sign documentation as Generator. Contractor shall provide waste manifests to Owner to sign (or be responsible for obtai...
	1. Materials transported from the Limits of Work to an Owner-approved treatment/disposal facility shall be tracked under bill-of-lading or manifest as appropriate.

	G. Any demurrage costs associated with transportation shall be borne by Contractor at no additional cost to Owner.
	H. Contractor shall be responsible for transportation of all waste to Owner-approved disposal facilities unless otherwise noted in the Contract Documents. Contractor shall provide weight tickets for all waste disposal using commercially available scal...
	I. Contractor shall maintain a daily log of each truck’s weight and all waste shipped off Site.
	J. Contractor shall coordinate the schedule and transport construction waste including, but not limited to, MRCS and contingency systems, general construction debris and waste, and construction water to the Contractor-selected, Owner-approved facility.



	31 05 13 - AGGREGATES
	Part 1 –  General
	1.01 Section Includes
	A. Scope
	B. Related Sections
	C. Compliance with Testing and Materials Standards
	D. Submittals

	1.02 Scope
	A. Contractor shall furnish all labor, materials, tools, supervision, and transportation required to procure and deliver to the Site the soils, aggregates, and products presented in this Specification for the installation of the engineered cap in the ...
	B. Contractor shall furnish all labor, materials, tools, supervision, and transportation necessary to perform soil and aggregate testing and analysis to meet the testing requirements as specified herein.

	1.03 Related Sections
	A. Section 02 61 00 – Removal and Disposal of Waste Materials
	B. Section 35 20 50 – Capping

	1.04 Compliance with Testing and Materials Standards
	A. Comply with applicable provisions and recommendations of the following, except as otherwise shown or specified:
	1. Latest version of the ASTM International (ASTM) standards:
	a) ASTM C136 – Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates
	b) ASTM D6913 – Standard Test Methods for Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis
	c) ASTM D2487 – Standard Practice for Classification of Soils for Engineering Purposes
	d) ASTM D2216 – Standard Test Methods for Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass
	e) ASTM C29 – Standard Test Methods for Bulk Density (“Unit Weight”) and Voids in Aggregate.

	2. Where reference is made to one of the above standards, the revision in effect at the time of the bid opening shall apply.


	1.05 Submittals
	A. Contractor shall perform chemical and physical properties testing as specified herein, and shall submit results confirming that the proposed materials meet the specified requirements, at least two weeks prior to delivery to the Site. Use of materia...
	B. For each material, no exceptions, specified in Part 2 of this Specification, Contractor shall submit the following prior to delivery of any materials to the Site:
	1. The proposed material source or sources, including name, address, and contact information.
	2. Certification letter from the borrow source owner and/or operator that the borrow material does not contain oil or hazardous material, as supported by test data to be provided with certification letter.
	3. The results of testing as specified in Part 3 herein for all materials proposed from each source.
	4. A 5-pound sample for inspection by Engineer.

	C. Chemical characteristics of imported materials shall meet the requirements of 310 CMR 40.1600. Specifically, chemical concentrations of imported materials must be below the Reportable Concentrations of S1 (RCS1) soils, probable effects concentratio...
	1. The testing suite shall at a minimum consist of the following:
	a) Volatile organic compounds SW-846 Method 8260B;
	b) Semivolatile organic compounds SW-846 Method 8270C;
	c) MassDEP Extractable Petroleum Hydrocarbons (EPH), adjusted carbon ranges only;
	d) Pesticides and PCBs SW-846 Method 8081A and 8082;
	e) Priority Pollutant Metals 13 (Antimony, Arsenic, Beryllium, Cadmium, Chromium, Copper, Lead, Mercury, Nickel, Selenium, Silver, Thallium, Zinc) SW-846 Method 6010B and Methods 7470/7471.

	2. For each type of off-Site material specified in Table A of Part 3 herein, results from one suite of the above tests with reporting limits equal to or less than RCS1 shall be submitted at least two weeks prior to delivery to the Site and thereafter ...
	3. All material testing shall be performed by an Owner-approved independent laboratory consistent with the requirements of this Specification.

	D. Contractor shall document total amount and type of material imported to the Site. All import quantities shall be based on material weight slips.


	Part 2 –  Products
	2.01 Section Includes
	A. Use of Materials
	B. Materials

	2.02 Use of Materials
	A. The following summarizes a list of material to be used for engineered capping in the Little River.
	1. Bedding Material
	a) Locations of placement: over full cap area to generate a maximum 3H:1V surface on which to construct the cap, as shown on the Contract Drawings.

	2. Chemical Isolation Layer (CIL) 1
	a) Locations of placement: at the base of the retaining wall below the reactive core mat (RCM) and over full cap area as the first CIL 1 placed on the sediment surface.
	b) CIL 1 shall be composed of an Organoclay/Sand mixture

	3. CIL 2
	a) Locations of placement: over full cap area as the second CIL (CIL 2) placed on top of CIL 1.
	b) CIL 2 shall be composed of a Granular Activated Carbon (GAC)/Sand mixture

	4. Filter Material
	a) Locations of placement: over full cap area and placed on top of CIL 2 in the Multi-Layered Granular Cap and placed as shown on the Contract Drawings for the Wedge portion of the cap.

	5. Armor Material
	a) Locations of placement: over full cap area and placed on top of the Filter Material in the Multi-Layered Granular Cap and placed as shown on the Contract Drawings for the Wedge portion of the cap.



	2.03 Materials
	A. Sand
	1. “Sand” shall consist of clean inert, hard, durable grains of quartz or other durable rock, free from loam, clay, ice, snow, roots, sod, rubbish, surface coatings, or other deleterious materials. The allowable amount passing the No. 200 sieve as det...

	B. CIL 1
	1. Organoclay/Sand mixture shall be free from ice and snow, roots, sod, rubbish, and other deleterious material.
	a) It shall consist of 4% Organoclay by weight.
	b) The Organoclay shall be CETCO PM-199, equivalent will not be accepted.
	c) The Sand shall conform to the specification above for “Sand.”


	C. CIL 2
	1. GAC/Sand mixture shall be free from ice and snow, roots, sod, rubbish, and other deleterious material.
	a) It shall consist of 1-30% GAC by weight depending on the Cap Area where it is being placed as tabulated in Section 35 20 50 – Capping.
	b) GAC shall be Calgon Filtrasorb 400, equivalent will not be accepted.
	c) The Sand shall conform to the specification above for “Sand.”


	D. Bedding Material and Filter Material
	1. Bedding Material and Filter Material shall be free of clay, loam, or other deleterious material. Bedding Material and Filter Material shall meet the following grain size distribution:

	E. Armor Material
	1. Armor Material shall be free of limestone, clay, loam, or other deleterious material. Armor Material shall conform to the MassDOT Specification M2.02.4 (Modified Rockfill).

	F. Suitable Site Materials
	1. Suitable Site Materials consists of soil generated during excavation and grading to achieve subgrade elevations specified on the Contract Drawings, and deemed acceptable for re-use as on-Site fill as determined by Engineer.

	G. Unsuitable Site Materials
	1. Unsuitable Site Materials consists of soil generated from on-Site sources that are classified by Engineer either as not meeting the requirements of Suitable Site Materials as specified herein, or are visually and olfactory impacted. Unsuitable Site...



	Part 3 –  Execution
	3.01 Section Includes
	A. General Material Requirements
	B. Material Testing Requirements
	C. Laboratory Testing Requirements

	3.02 General Material Requirements
	A. Contractor shall provide the materials within this Specification free of chemical contamination and obtained from a source previously approved by Engineer, as described herein. Imported material shall be sampled and tested by Contractor and approve...
	B. The final approval of a source for all material will be at the discretion of Engineer. Engineer will be responsible for the final approval of all materials recommended by Contractor and will provide approval or rejection of the suitability of all s...

	3.03 Material Testing Requirements
	A. Chemical Testing
	B. Physical Testing

	3.04 Laboratory Testing Requirements
	A. Employ and pay for services of an independent laboratory acceptable to Owner to perform specified testing and authorized to operate in the Commonwealth of Massachusetts.
	B. The following laboratories are acceptable to Owner for analytical testing:
	1. Alpha Analytical, contact: Elizabeth Porta, 508-844-4124
	2. ESS Laboratory, contact: Sandra DeMedeiros, 401-461-7181 x3055

	C. The following laboratories are acceptable to Owner for physical testing:
	1. Thielsch Engineering, contact: Matthew Polsky, 401-467-6454
	2. GeoTesting Express, contact: Shannon Piecuch, 978-893-1287

	D. Retesting or reinspection required because of non-conformance to specified requirements shall be performed by same independent laboratory on instructions by Engineer. Payment for retesting or reinspection will be charged to Contractor by deducting ...
	E. Testing Agency/Laboratory Reports: After each test, promptly submit two copies of report to Engineer. When requested by Engineer, provide interpretation of test results. Include the following:
	1. Date issued.
	2. Project title and number.
	3. Name of inspector.
	4. Date and time of sampling or inspection.
	5. Identification of product and specifications section.
	6. Location in Project.
	7. Type of inspection or test.
	8. Date of test.
	9. Results of tests.
	10. Conformance with Contract Documents




	32 30 00 - SITE RESTORATION
	Part 1 –  General
	1.01 Section Includes
	A. Scope
	B. Related Sections

	1.02 Scope
	A. Contractor shall furnish all labor, equipment, supplies, and materials to perform operations in connection with final cleaning and restoration activities to be performed at the Site.
	B. Restoration work is to be conducted at the Upland Staging Area, including the Sediment Processing Area (SPA), at any other areas impacted by construction of the project and as directed by Engineer.
	C. Contractor is responsible for restoration activities as shown on the Contract Drawings or that have been disturbed by the Work.

	1.03 Related Sections
	A. Section 01 74 00 – Cleaning and Waste Management
	B. Section 02 61 00 – Removal and Disposal of Waste Materials


	Part 2 –  Products
	Part 3 –  Execution
	3.01 Section Includes
	A. General
	B. Protection of Restoration Work
	C. Demobilization

	3.02 General
	A. Unless otherwise stated in this Specification, all restoration activities shall be performed to Pre-Construction conditions or as directed by Engineer.
	B. Contractor shall clean the Site in accordance with Section 01 74 00 – Cleaning and Waste Management.
	C. All trash and waste created or encountered during the Work shall be disposed of in accordance with Section 02 61 00 – Removal and Disposal of Waste Materials.
	D. Contractor shall remove all equipment and materials not otherwise allowed to leave in place as directed by Engineer at the end of construction. This includes, but is not limited to, the following:
	1. Trailers, storage sheds, jersey barriers, temporary fencing, temporary signage, sanitary facilities, and temporary utilities.
	2. Equipment used for dredging, dredged material handling, dewatering and water treatment, and equipment used for capping and cap material handling.
	3. Excess cap materials such as amendments or aggregates.


	3.03 PROTECTION OF RESTORATION WORK
	A. In the event of damage to the Work specified herein or in other Specifications, Contractor shall immediately make all repairs and replacements necessary at a cost borne by Contractor alone.

	3.04 DEMOBILIZATION.
	A. Demobilization shall consist of removing all plants, equipment, materials, supplies, and other incidentals from the Site at the completion of the Work, including cleanup of all facilities and sites to Pre-Construction conditions. Engineer shall app...



	35 20 23 - MECHANICAL DREDGING
	Part 1 –  General
	1.01 Section Includes
	A. Scope
	B. Related Sections
	C. Submittals
	D. Site and Subsurface Conditions

	1.02 Scope
	A. This section describes Contractor’s (including Subcontractors and any other parties performing Work on the Site) minimum requirements for pre-dredging activities and mechanical dredging under the Contract. Pre-dredging activities include the follow...
	1. Removal of existing boom system
	2. Pipe sealing at existing retaining wall
	3. Visual debris survey and surficial debris removal
	4. Evaluation of apparent coal tar coating and tar-impacted sediment in the Little River

	B. Contractor shall provide all supervision, labor, tools, materials, equipment, services, and appurtenances necessary for, or incidental to, pre-dredging activities and mechanical dredging as shown on the Contract Drawings.
	C. Contractor shall conduct work operations within the Little River “in-the-dry,” by means and methods selected by Contractor, and approved by Engineer, to mechanically dredge approximately 1,355 cubic yards (includes neat volume plus over dredge allo...

	1.03 Related Sections
	A. Section 00 31 00 – Available Project Information
	B. Section 01 14 00 – Work Restrictions and Sequence
	C. Section 01 20 00 – Price and Payment Procedures
	D. Section 01 33 00 – Submittal Procedures
	E. Section 01 35 43 – Environmental Procedures
	F. Section 01 41 26 – Permits
	G. Section 01 57 13 – Temporary Environmental Controls
	H. Section 02 21 00 – Surveys
	I. Section 02 51 29 – Surface Cleaning and Decontamination
	J. Section 02 61 00 – Removal and Disposal of Waste Materials
	K. Section 35 20 30 – Dredged Material Management

	1.04 Submittals
	A. Pre-Construction
	1. As part of the Contractor’s Work Plan and within 21 days of Notice to Proceed, Contractor shall prepare and submit a Dredge Work Plan to Engineer in accordance with Section 01 33 00 – Submittal Procedures for review and approval. The Dredge Work Pl...
	a) Description of anticipated mechanical dredging equipment to be utilized, including manufacturer, number, type, and size of removal equipment and other support equipment used for dredging. If multiple pieces of equipment (excavators, containers, or ...
	b) Description, dimensions, capacity, and drawings or photographs of the dredging bucket, or equivalent equipment, to be used for dredging. Include a description of the dredge bucket global positioning system (GPS) tracking and dredge cut visualizatio...
	c) Contractor’s proposed approach for dredging and sequencing dredging to mitigate impacts to the existing stability of the vegetated slope on the western bank of the Little River, the retaining wall on the eastern side of the Little River, and the st...
	d) Contractor’s proposed approach for deployment of equipment and personnel, including mobilization of equipment to the Site and daily deployment of personnel and equipment in accordance with Section 01 14 00 – Work Restrictions and Sequence.
	e) Delineation of areas to be used by Contractor, including the areas for equipment and personnel access, dredged material transport, and dredged material processing at the SPA.
	f) Detailed drawings and descriptions of the approach to completing the Work in accordance with Section 01 14 00 – Work Restrictions and Sequence.
	g) Proposed plan for visual debris survey, removal, and handling of debris within the Dredge Area, including an approach for how debris that is encountered during dredging will be managed.
	h) Proposed methods for avoiding or protecting utilities identified during utility locating procedures as specified in Section 01 14 00 – Work Restrictions and Sequence.
	i) Proposed procedure for dredging within dredge tolerances as specified herein. Include methods to provide quality control during dredging with a description of location control equipment.


	B. During Construction
	1. Daily Activity Reports (DARs) shall be completed each working day by Contractor per Section 01 33 00 – Submittal Procedures. The DAR shall include, but not be limited to, the following information related to dredging activities:
	a) Description of Work activities.
	b) A description of the equipment used for dredging, locations of operation, hours of dredge time, total area dredged, volume dredged, actual daily production rate, and name of equipment operator.
	c) Equipment performance, maintenance, and hours of downtime due to equipment breakdowns.
	d) Cumulative area and volume dredged to.
	e) Description and details of the daily quality control checks of all dredging equipment and GPS sensors.
	f) Contractor shall provide daily surveys consistent with Section 02 21 00 – Surveys to show the progress of dredging.
	g) Delays encountered and relevant details of the delay, such as the cause, resolution, and measures implemented to avoid similar delays in the future.

	2. Progress and Final Surveys
	a) Provide progress surveys to document dredge progress per Section 02 21 00 – Surveys
	b) Provide final post-dredge verification survey for Engineer approval per Section 02 21 00 – Surveys before placing cap materials into the river.



	1.05 Site and Subsurface Conditions
	A. Available data from previously conducted Site investigations are described in Section 00 31 00 – Available Project Information.
	B. Contractor shall field verify the locations of utilities within the Limits of Work, including, but not limited to, those shown on the Contract Drawings per Section 02 21 00 – Surveys. Contractor shall coordinate a utility locate service and coordin...
	C. Contractor shall field verify the lateral and vertical extent of any existing retaining walls located within or adjacent to the Dredge Area, including the retaining wall along the eastern bank of the Little River at the 284 Winter Street Property a...


	Part 2 –  Products
	2.01 Section Includes
	A. Hydraulic Cement Mortar

	2.02 Hydraulic Cement Mortar
	A. Hydraulic cement mortar for use in sealing pipes along the existing retaining wall shall be SpecChem Spec Plug fast-setting hydraulic-cement mortar, or equivalent approved by Engineer.


	Part 3 –  Execution
	3.01 Section Includes
	A. General Execution of the Work
	B. Environmental Protection Requirements
	C. Temporary Boom System Removal
	D. Pipe Sealing
	E. Debris Survey and Removal
	F. Hardened Tar Deposit Removal
	G. Dredging
	H. Dredging Verification
	I. Misplaced Material
	J. Final Examination and Acceptance

	3.02 General Execution of the Work
	A. Contractor shall conduct all operations described herein in accordance with all applicable local, state, and federal permits per Section 01 41 26 – Permits.
	B. Significant changes to operating procedures or equipment, such as proposed dredge production rates or changes to the duration of Work, must be reviewed and approved by Engineer.
	C. Contractor shall identify and maintain necessary access to the Dredge Area for personnel and equipment necessary to complete the Work. Access location(s) shall be identified as part of Contractor’s Bid, and Contractor shall secure permits, lease ag...
	D. Contractor shall protect existing retaining walls and structures from being undermined or destabilized during dredging operations. Contractor shall not perform any dredging within the offset areas indicated on the Contract Drawings.
	E. Contractor shall provide lights for equipment during periods of restricted visibility.
	F. Contractor shall inspect, certify, license, and number all equipment according to applicable regulations of applicable jurisdictional entities before placing them in service.
	G. Contractor shall equip gasoline engines with backfire flame arrestor. The arrestor must be attached to the air intake with a flame-tight connection, or per manufacturer specifications. It must be kept clean and in serviceable condition.
	H. Contractor shall store fuel in approved containers in approved areas in accordance with the project permits.
	I. Contractor shall equip all equipment with adequate safety equipment to meet any hazards that may be encountered during normal operations.
	J. A qualified person must inspect equipment before it is entered into service to make sure it is in safe operating condition. The qualified person must have a recognized degree, certificate, or license or professional standing, as well as extensive k...
	K. A qualified person must directly supervise any mobilization, demobilization, or relocation of dredging equipment and other support equipment.

	3.03 Environmental Protection Requirements
	A. For all dredging work conducted in the dry, Contractor shall provide, maintain, and deploy sorbent booms and pads in accordance with Section 01 57 13 – Temporary Environmental Controls, and spill control and containment kits and other oil sorbent m...
	B. Contractor shall clean any and all equipment that has become exposed to impacted material prior to using this equipment to conduct any other construction activities, in accordance with Section 02 51 29 – Surface Cleaning and Decontamination. Cleani...

	3.04 Temporary Boom System Removal
	A. Contractor shall, prior to dredging, remove the existing boom system, handle the system in the SPA, and transport the system pieces off-site for disposal in accordance with Section 02 61 00 – Removal and Disposal of Waste Materials. Contract Drawin...

	3.05 Pipe Sealing
	A. A series of pipes daylight through the existing retaining wall at the 284 Winter Street property. The location and approximate diameter of the pipes are provided in available Site information in Appendix 2. Contractor shall, prior to dredging, fiel...

	3.06 Debris Survey and Removal
	A. Debris refers to any solid materials identified within the Dredge Area. Solid materials may include, but are not limited to timber, granite blocks, concrete, brick, plastics, tires, wire/cable/chain, wood debris, and other miscellaneous materials a...
	B. Contractor shall perform a visual debris survey of the in-river Work areas to identify potential surficial obstructions and debris that would impact the performance of dredging to the required grades shown on the Contract Drawings. The Debris Surve...
	C. Contractor shall submit a written statement to Engineer verifying the visual debris survey results for acceptance by Engineer before Contractor proceeds with debris removal.
	D. Contractor is responsible for evaluating the potential nature and extent of debris and condition of riverbanks and structural condition of infrastructure within and adjacent to the dredging Limits of Work, including the retaining wall located on th...
	E. Incidental debris may be encountered during dredging activities. Some of this debris material may not be suitable for disposal at the disposal facility selected for the dredged sediment. Disposal facilities may have specific size constraints regard...
	F. Contractor shall note that Owner-approved disposal facilities may have additional material size and composition requirements. Contractor shall coordinate directly with the Contractor-selected and Owner-approved disposal facility regarding debris si...
	G. Contractor shall remove large debris or obstructions that may interfere with dredging operations prior to dredging in that area as necessary to complete the Work unless otherwise approved by Engineer. Contractor methods for removing obstructions, o...
	H. If the dredging equipment on the Site is not adequate to remove debris discovered during dredging, Contractor shall notify Engineer, and shall continue dredging activities in other areas. If an obstruction is encountered, Contractor shall promptly ...

	3.07 Evaluation of Apparent Coal Tar Coating and Tar-Impacted Sediment
	A. Contractor shall, prior to dredging, field verify the location of apparent coal tar coating on the retaining wall and tar-impacted sediment within the Little River as shown on the Contract Drawings.
	B. Engineer will review Contractor findings and evaluate each instance of apparent coal tar coating and tar-impacted sediment identified by Contractor. Engineer will determine the action and extent required for addressing each occurrence, which may in...
	C. Contractor shall manage apparent coal tar coating and tar-impacted sediment as directed by Engineer and in accordance with Section 35 20 30 – Dredged Material Management and transport off Site for disposal in accordance with Section 02 61 00 – Remo...

	3.08 Dredging
	A. Once surficial debris is removed from the Dredge Area, Contractor shall conduct a Pre-Dredge Topographic Survey per Section 02 21 00 – Surveys for Engineer review and approval. Engineer will compare the Pre-Dredge Topographic Survey with the existi...
	B. Contractor shall perform dredging under dry conditions in the Little River, using mechanical dredging equipment and associated means and methods to meet the required dredge plan provided by Engineer (see Paragraph 3.08A). Actual equipment, means, a...
	C. Contractor shall be responsible for constructing stable internal and external side slopes and, at a maximum, meet all internal and external side slope grades provided in the dredge plan (see Paragraph 3.08A). Contractor shall immediately notify Eng...
	D. The Payable Overdredge Allowance within the required limits of dredging is 6 inches (0.5 feet) unless otherwise shown on the Contract Drawings. Contractor shall minimize overdredge to the extent possible. No payment shall be made for the removal, m...
	E. Engineer may direct Contractor to perform excess dredging beyond the Dredge Area limits as shown on the Contract Drawings or deeper than the provided dredge design plus Payable Overdredge Allowance (see Paragraph 3.08D) to remove additional visible...
	F. If conditions within the river (e.g. sediment conditions, large rocks, or other debris) prevent Contractor from achieving the required grades and elevations shown on the Contract Drawings, Contractor shall notify Engineer. Contractor shall determin...
	G. Contractor shall perform the dredging Work in a manner to maintain the stability of existing structures and slopes adjacent to the limits of the Work, insofar as structures or slopes may be jeopardized by dredging or associated Contractor operation...
	H. Contractor shall place mechanically dredged material from the Dredge Area into watertight intermodal containers and convey them via crane to the SPA for additional management per Section 35 20 30 – Dredged Material Management and eventual transport...
	I. Contractor shall repair any damages caused by non-compliance with the Work permitted in the Contract Drawings, Specifications, or permits at no additional cost to Owner.

	3.09 Dredging Verification
	A. Contractor shall confirm through topographic surveys per Section 02 21 00 – Surveys that dredging has achieved the lateral and vertical extents shown on the Contract Drawings. Contractor shall dredge 100% of the Dredge Area to a depth at or below t...
	B. If high spots remain above the required dredge elevations, Contractor shall remove such high spots at no additional cost to Owner and confirm final required dredge elevations have been achieved using subsequent survey activities.
	C. Post-Dredge Survey elevations shall be surveyed and compared to Pre-Dredge Survey data as outlined in Section 02 21 00 – Surveys. While Contractor may choose to conduct its own measurements for the purposes of estimating quantities of sediments rem...

	3.10 Misplaced Material
	A. Should Contractor, during the execution of the Work, lose, dump, or misplace any waste material, dredge, debris, machinery, equipment, or appliance, Contractor shall promptly recover and remove same to the satisfaction of Engineer at no additional ...

	3.11 Final Examination and Acceptance
	A. Upon examination and acceptance by Owner and Engineer, the dredging Work will be accepted as complete. Final payment shall be subject to deductions or correction from Work that is non-compliant or otherwise completed in an unauthorized manner.



	35 20 30 - DREDGED MATERIAL MANAGEMENT
	Part 1 –  General
	1.01 Section Includes
	A. Scope
	B. Related Sections
	C. Submittals
	D. References

	1.02 Scope
	A. This Specification describes Contractor’s (including Subcontractors, vendors, fabricators, and any other parties performing Work on the Site) minimum requirements for dredged material management under the Contract.
	B. Contractor shall provide all supervision, labor, tools, materials, equipment, services, and appurtenances necessary for, or incidental to the management of dredged material and debris as described herein.
	C. Contractor shall, by means and methods selected by Contractor, and approved by Engineer, convey, dewater, process, treat (as required by permits and disposal facility requirements), approximately 1,355 cubic yards (in situ volume, including over dr...

	1.03 Related Sections
	A. Section 01 14 00 – Work Restrictions and Sequence
	B. Section 01 33 00 – Submittal Procedures
	C. Section 01 41 26 – Permits
	D. Section 01 57 13 – Temporary Environmental Controls
	E. Section 02 51 29 – Surface Cleaning and Decontamination
	F. Section 02 61 00 – Removal and Disposal of Waste Materials

	1.04 Submittals
	A. Pre-Construction
	1. As part of Contractor’s Work Plan and within 21 days of Notice to Proceed, Contractor shall prepare and submit a Dredged Material Management and Processing Plan to Engineer in accordance with Section 01 33 00 – Submittal Procedures for review and a...
	a) The means and methods selected by Contractor to safely move loaded water-tight containers from the Little River Work Area to the Sediment Processing Area (SPA) and from the SPA to the trucks for off-Site transport and disposal. Contractor shall be ...
	1) A detailed flow chart describing the dredged material conveyance from Little River into the SPA, material management, dewatering, handling, and off-Site transport to final disposal destination. Contractor shall include equipment, containers, and pe...
	2) The make and model of the equipment to be used.
	3) Exact location of crane to be used to lift containers from the Little River into the SPA. Contractor shall provide a crane location and lift plan stamped by a Professional Engineer licensed in the Commonwealth of Massachusetts indicating that the s...
	4) The maximum design load calculations based on the location/elevation of the equipment with respect to the Little River Work Area and the SPA
	5) The maximum reach radius of the equipment with respect to the Little River Work Area and the SPA.

	b) Contractor acknowledgement of the following requirements:
	1) Contractor shall maintain a 25-foot setback from the top of the retaining wall for the crane, truck loading and unloading areas, and for any other vibratory-producing activities as shown on the Contract Drawings.
	2) Crane mats are required if a crane is being placed in the Upland Staging Area/SPA.
	3) In the event Contractor places a crane in the upland, Contractor shall be required to sign a waiver of liability stating that they have investigated the Site (using ground penetrating radar [GPR] or the like) and are satisfied that no sink holes or...

	c) A detailed flow chart describing the means and methods, including all equipment and personnel, for dredged material conveyance, management, handling, processing, treatment (as required by the permits), truck loading, and off-Site transport of dredg...
	d) Details related to Contractor’s proposed dewatering means and methods. If required by disposal facilities, Contractor may elect to include the use of Calciment and/or Portland cement to stabilize and dewater dredged material at the SPA. If used, Co...
	e) Results of any supplemental dewatering testing/studies to support Contractor’s proposed dewatering activities.
	f) Describe the means and methods to securely cover dredged material stockpile(s) with sheeting material (e.g., polyethylene) to the satisfaction of Engineer, if stockpiling outside of roll-off containers is required within the SPA.



	1.05 References
	A. Applicable references for the Work specified herein includes, but is not limited to, the following:
	1. Applicable ASTM International (ASTM) Specifications and Methods



	Part 2 –  Products
	2.01 Section Includes
	A. General Materials

	2.02 General Materials
	A. Contractor shall determine, through testing conducted prior to the initiation of dredging activities, materials, doses, quantities, means and methods of mixing and application for the dewatering and stabilization of dredged material at the SPA to m...
	1. Calciment
	a) A combination of quick lime and cement as described at http://www.mintekresources.com/sediment-removal-page.php.

	2. Portland cement
	a) Portland cement shall meet the requirements of Type II Portland Cement per ASTM C 150 or Engineer-approved equivalent.


	B. Materials selected for use by Contractor to stabilize and/or dewater dredged material shall be approved by Engineer. Contractor shall provide all relevant manufacturer’s information to Engineer for review and approval. Contractor may elect to use a...


	Part 3 –  Execution
	3.01 Section Includes
	A. General Execution of the Work
	B. Environmental Protection Requirements
	C. Dredged Material Management
	D. Final Transport and Disposal of Dredged Material
	E. Water Management

	3.02 General Execution of the Work
	A. Contractor shall conduct all operations described herein in accordance with all applicable local, state, and federal permits per Section 01 41 26 – Permits.
	B. Contractor shall complete all Work described herein per Section 01 14 00 – Work Restrictions and Sequence. Significant changes to operating procedures or equipment, such as proposed dredged material processing production rates or changes to the dur...
	C. Contractor shall field-locate existing above ground and sub-surface utilities prior to construction of the SPA and shall protect all utilities during implementation of the Work. Contractor shall not perform any sediment processing, placement of rol...
	D. Contractor shall provide lights for equipment and work areas during periods of restricted visibility.

	3.03 Environmental Protection Requirements
	A. Contractor shall install , erosion, and sedimentation controls, as specified in Section 01 57 13 – Temporary Environmental Controls.
	B. Contractor shall clean any and all equipment that has become exposed to dredged material in accordance with Section 02 51 29 – Surface Cleaning and Decontamination. Cleaning shall be conducted in a manner that has been pre-approved by Engineer and ...

	3.04 Dredged Material Management
	A. Contractor shall provide all labor, equipment, and materials to handle, load, and convey dredged materials and debris from the Little River to the SPA for processing.
	B. Contractor shall convey dredged material from the Little River to the SPA in water-tight roll-off containers and lift the containers via crane into the SPA for further management. Contractor shall submit pricing for this sequence of dredged materia...
	C. Contractor shall follow best management practices related to filling and transporting the dredged material, including the following:
	1. Filling the containers with dredged material to a safe transport level and with adequate freeboard of a minimum of 1 foot.
	2. Covering containers when not actively being loaded and during conveyance.
	3. Targeting periods of good weather (i.e., low wind and light to no rain) to transport the containers from the Little River to the SPA.
	4. Inspecting containers daily for integrity and immediately repairing damaged containers. Additionally daily inspections of the area where containers are stored within the SPA.

	D. Contractor shall dewater the dredged materials, if required to meet transport and disposal requirements, using means and methods selected by Contractor and approved by Engineer. If Contractor elects to use stabilization/solidification additives to ...
	E. Contractor may stockpile dewatered/stabilized dredged material prior to final transport and disposal, if required, within the designated SPA. Stockpiled material shall be securely covered with impermeable material (e.g., polyethylene) to the satisf...
	F. No wet dredged material shall be stockpiled by Contractor outside of water-tight containers.

	3.05 Final Transport and Disposal of Dredged Material
	A. Stockpiled dewatered dredged material shall be loaded onto trucks for final off-site transport and disposal in accordance with Section 02 61 00 – Removal and Disposal of Waste Materials.
	B. The decontamination of miscellaneous debris, if directed by Engineer due to contact with impacted material, removed prior to or during dredging activities and the subsequent segregation by material type, stockpiling, and off-Site transport of debri...

	3.06 Water Management
	A. Contractor shall manage construction water from the dredged material dewatering process, stormwater runoff collected from the SPA, and water from other water-generating activities conducted on the SPA by collecting this water into fractionation tan...



	35 20 50 - CAPPING
	Part 1 –  General
	1.01 Section Includes
	A. Scope
	B. Related Sections
	C. Submittals

	1.02 Scope
	A. This Specification describes Contractor’s (including Subcontractors and any other parties performing Work on the Site) minimum requirements for construction of an engineered cap (cap) in the Little River under the Contract.
	B. Contractor shall provide all supervision, labor, tools, materials, equipment, services, and appurtenances necessary for, or incidental to capping as shown on the Contract Drawings.
	C. Contractor shall, by means and methods selected by Contractor, and approved by Engineer, construct a Multi-Layered Granular Cap over the designated cap areas totaling approximately 20,200 square feet and in the configurations shown on the Contract ...

	1.03 Related Sections
	A. Section 01 14 00 – Work Restrictions and Sequence
	B. Section 01 33 00 – Submittal Procedures
	C. Section 01 35 43 – Environmental Procedures
	D. Section 01 57 13 – Temporary Environmental Controls
	E. Section 02 21 00 – Surveys
	F. Section 02 51 29 – Surface Cleaning and Decontamination
	G. Section 31 05 13 – Aggregates
	H. Section 35 20 23 – Mechanical Dredging

	1.04 Submittals
	A. Pre-Construction
	1. As part of Contractor’s Work Plan and within 21 days of Notice to Proceed, Contractor shall prepare and submit a Capping Plan to Engineer in accordance with Section 01 33 00 – Submittal Procedures for review and approval. The Capping Plan must be a...
	a) Description of anticipated equipment to be utilized, including manufacturer, number, type, and size of containers or other equipment used to convey capping material to the Little River from the upland stockpile/laydown areas.
	b) Identification of planned source(s) of all capping materials and written confirmation that the materials meet the required criteria per Part 2 of this Specification and Section 31 05 13 – Aggregates. Contractor shall provide a 5-gallon bucket sampl...
	c) Contractor shall coordinate with and assist Engineer in collecting samples for independent testing of any materials upon Engineer’s request.
	d) Details for cap aggregate material transport and stockpiling, which shall include, at a minimum, identification of on-Site material stockpiling areas, if required, the types of equipment and procedures to be used to transport material to the stockp...
	e) Procedures, means, and methods for preparing chemical isolation layer (CIL) materials (comprising Sand and Granular Activated Carbon [GAC] mixture and Sand and Organoclay mixtures), and a description of how Contractor will ensure the final mixed ra...
	f) At a minimum, Contractor shall provide Engineer the volume and weight of Sand and Organoclay or GAC being mixed. Contractor shall provide the documentation and allow for Engineer to visually inspect and perform independent testing on the CIL materi...
	g) Procedures, means, and methods for placement of Multi-Layered Granular Cap materials, including means of marking the limits of placement, sequencing of work, and coordination with Section 35 20 23 – Mechanical Dredging.
	h) A description of procedures to be used by Contractor to verify specified lateral extents of cap placement, layer thickness, and final cap thickness per Section 02 21 00 – Surveys.
	i) Details of how Contractor will monitor cap material placement performance for the duration of the Work, including methods of survey control and material volume and/or weight monitoring and the use of electronic bucket positioning and software speci...


	B. During Construction
	1. Daily Activity Reports (DARs) shall be completed each working day by Contractor per Section 01 33 00 – Submittal Procedures. The DAR will include, but not be limited to, the following information related to capping activities:
	a) Description of Work activities.
	b) A description of the equipment used for capping, including equipment used for conveyance of cap material from the upland to the Little River, locations of operation, hours of capping time, total area capped, volume of capping material placed, actua...
	c) Contractor shall submit copies of the tared weight slips of cap material transport trucks to Engineer the same day of on-Site delivery.
	d) Equipment maintenance and hours of downtime due to equipment malfunction or breakdowns and Work restrictions as specified in Section 01 14 00 – Work Restrictions and Sequence in accordance with Section 01 33 00 – Submittal Procedures.
	e) Contractor shall submit a daily export of XYZ files in an AutoCAD Civil 3D (2018) format or compatible Digital Elevation Model of capped and surveyed areas to show capping progress for the day.




	Part 2 –  Products
	2.01 Section Includes
	A. Aggregate Cap Material
	B. Geosynthetic and Geotextile Cap Materials

	2.02 Aggregate Cap Material
	A. Bedding Material shall be as specified in Section 31 05 13 – Aggregates.
	B. CIL Materials
	1. CIL 1 material shall consist of a Sand and Organoclay mix with 4% organoclay by dry weight as shown in Table 1. The Sand and Organoclay product shall be as specified in Section 31 05 13 – Aggregates and will require manual mixing to meet the compos...
	2. CIL 2 material shall consist of a Sand and GAC mix ranging from 1% to 30% GAC by dry weight depending on the capping area and as summarized in Table 1. The Sand and GAC products shall be as specified in Section 31 05 13 – Aggregates and will requir...

	C. Filter Material shall be as specified in Section 31 05 13 – Aggregates.
	D. Armor Material shall be as specified in Section 31 05 13 – Aggregates.

	2.03 Geosynthetic and Geotextile Cap Materials
	A. CETCO Reactive Core Mats (RCM)
	1. CETCO RCM shall be CETCO RCM with PM-199 Organoclay as an active material or Engineer-approved equivalent.



	Part 3 –  Execution
	3.01 Section Includes
	A. Cap Areas and Components
	B. General Execution of the Work
	C. Environmental Protection Requirements
	D. Engineered Cap Placement
	E. Capping Verification
	F. Misplaced Material
	G. Final Examination and Acceptance

	3.02 Cap Areas and Components
	A. Contractor shall install cap components within the three caping areas delineated on the Contract Drawings: Upstream Area, Midstream Area, and Downstream Area.
	B. Contractor shall install the Multi-Layered Granular Cap (riverward of the Wedge) on the post-dredge sediment surface as shown on the Contract Drawings with the layers and components specified per Area in Table 1. Prior to installing the Multi-Layer...
	C. Contractor shall install the Wedge portion of the cap (adjacent to the existing wall) on the existing sediment surface as shown on the Contract Drawings including the two Chemical Isolation Layers per Cap Area as shown in Table 1 and the RCM, Filte...

	3.03 General Execution of the Work
	A. Contractor shall install the engineered cap under dry conditions in the Little River using the means and methods determined by Contractor and approved by Engineer.
	B. Contractor shall complete all work described herein per Section 01 14 00 – Work Restrictions and Sequence. Significant changes to operating procedures or equipment, such as proposed capping production rates or changes to the duration of Work, must ...
	C. Contractor shall identify and maintain necessary access to the Capping Area for personnel and equipment necessary to complete the Work. Access location(s) that vary from those used for dredging or other Work activities shall be identified as part o...
	D. Contractor shall install erosion and sedimentation controls, as specified in Section 01 57 13 – Temporary Environmental Controls.
	E. Contractor shall not proceed with Capping Work until Engineer has approved Post-Dredge Survey per Section 02 21 00 – Surveys and has provided Contractor with documented notification that Capping Work may commence.
	F. Contractor shall provide for secure transportation of cap materials to the Site, the storage of cap materials at the Site, and such materials shall be securely covered to the satisfaction of Owner or Engineer. Contractor shall provide temporary on-...
	G. Contractor shall implement measures to prevent soils, aggregate, and geosynthetic materials from being misplaced in the upland or in the river during material delivery, storage, and loading and unloading. Contractor shall use spill plates and other...
	H. Contractor shall protect all GAC and Organoclay materials, associated Sand, and GAC or Organoclay/Sand mixtures from weather and keep amendment materials dry at all times until final placement of the sand mixtures in the CIL. GAC and Organoclay (an...
	I. Contractor shall mix amendment (i.e., GAC or Organoclay)/Sand mixtures in equipment selected by Contractor, which may include a pug mill or concrete mixer truck. Mixing of amendments and sand using conventional earthmoving equipment shall not be al...
	J. Contractor shall establish an accurate method of horizontal and vertical control before construction of the cap commences, and at a minimum, placement equipment shall be equipped with global positioning systems (GPS). The proposed method and mainte...
	K. Contractor shall place RCM with a minimum 1-foot overlap between adjacent RCM panels.
	L. If surplus, unacceptable, or hazardous materials are identified during cap installation, Contractor shall notify Engineer immediately.
	M. Contractor shall review geotechnical properties of the existing sediment and implement measures, as needed, to avoid potential mixing of underlying sediment with cap materials and to limit cap placement-induced settlement/displacement of underlying...

	3.04 Environmental Protection Requirements
	A. For all capping Work, Contractor shall provide, maintain, and deploy sheen management in accordance with Section 01 57 13 – Temporary Environmental Controls, and spill control and containment kits and other oil sorbent materials as required in Sect...
	B. Contractor shall clean any and all equipment that has become exposed to impacted material during dredging operations and is planned for use in capping operations per Section 02 51 29 – Surface Cleaning and Decontamination. Contractor shall conduct ...

	3.05 Engineered Cap Placement
	A. Contractor shall supply capping materials in accordance with Section 31 05 13 – Aggregates.
	B. Contractor shall convey clean capping materials in roll-off boxes, or other appropriate containers, via crane from the upland staging area to the river and place capping materials with conventional mechanical bucket or other method proposed by Cont...
	C. Contractor shall place cap materials in accordance with the configurations and the thicknesses presented in Table 1 and shown on the Contract Drawings. Contractor may place additional material only if within Overplacement Allowances listed within t...

	3.06 Capping Verification
	A. Contractor shall not commence cap placement activities until a Post-Dredge Survey is reviewed and approved by Engineer.
	B. Contractor shall verify placement of each cap layer at required minimum thickness provided in Table 1 and in the configuration shown on the cross-sections provided on the Contract Drawings.
	C. Contractor shall conduct Interim Cap Layer Placement Surveys per Section 02 21 00 – Surveys to provide progress updates for construction each layer.
	D. Contractor shall verify the lateral and vertical extent of each cap layer placement by conducting a Post-Cap Layer Placement Survey (per Section 02 21 00 – Surveys) for Engineer approval of the Work. Contractor shall meet placement thickness requir...
	E. Contractor shall coordinate with Engineer to facilitate cap placement quality assurance testing. Engineer may require cap cores to verify placement thickness of the CIL and may use pans to verify placement thickness of Filter and Armor Material. At...

	3.07 Misplaced Material
	A. Should Contractor, during the execution of the Work, lose, dump, or misplace any cap material, machinery, equipment, or appliance, Contractor shall promptly recover and remove same to the satisfaction of Engineer at no additional cost to Owner. Con...

	3.08 Final Examination and Acceptance
	A. Upon examination and acceptance by Owner and Engineer, the capping Work will be accepted as complete. Final payment shall be subject to deductions or correction from Work that is non-compliant or otherwise completed in an unauthorized manner.
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	PURPOSE OF THIS NOTICE
	
	
	Section D on the reverse side of this form identifies the property where the environmental sampling will be/has been conducted, provides a description of the sampling locations within the property, and indicates the phase of work under the Massachusetts


	FOR MORE INFORMATION


	L2420526
	Summary
	Alpha Analytical Report Cover Page
	Sample Cross Reference Summary
	MCP Response Action Analytical Report Certification
	Case Narrative
	QC Outlier Summary Report
	Organics Cover Page
	Volatiles Cover Page
	Volatiles Sample Results
	Volatiles Method Blank Report
	Volatiles LCS Report
	Semivolatiles Cover Page
	Semivolatiles Sample Results
	Semivolatiles Method Blank Report
	Semivolatiles LCS Report
	Sample Receipt & Container Information Report
	Glossary
	References
	Certification/Approval Program Summary
	Chain of Custody
	VOA Supporting Documentation
	Form 4
	Form 7


	L2420626
	Summary
	Alpha Analytical Report Cover Page
	Sample Cross Reference Summary
	MCP Response Action Analytical Report Certification
	Case Narrative
	QC Outlier Summary Report
	Organics Cover Page
	Volatiles Cover Page
	Volatiles Sample Results
	Volatiles Method Blank Report
	Volatiles LCS Report
	Volatiles Matrix Spike Report
	Semivolatiles Cover Page
	Semivolatiles Sample Results
	Semivolatiles Method Blank Report
	Semivolatiles LCS Report
	Semivolatiles Matrix Spike Report
	Sample Receipt & Container Information Report
	Glossary
	References
	Certification/Approval Program Summary
	Chain of Custody
	VOA Supporting Documentation
	Form 4
	Form 7










