REF: NEX-2300100.00
December 10, 2025

Ms. Harmony Wilson, Chair
Haverhill Conservation Commission
City Hall Room 300

4 Summer Street

Haverhill, MA 01830

SUBJECT: Response to Comments — Notice of Intent Application
Proposed Replacement of Brandy Brow Road Culvert over East Meadow River
Haverhill, MA

Dear Ms. Wilson and Members of the Commission:

On Behalf of the City of Haverhil, Greenman-Pedersen, Inc. (GPl) has prepared the enclosed
supplementary information and materials as a response to comments and questions provided by the
Haverhill Conservation Commission and Staff at the public hearing held on November 19, 2025.

Modelling and analysis conducted to assess the impacts of the proposed culvert replacement indicate that
the project will result in minor downstream increases in water surface elevations (WSEL) in the proposed
condition for the 2-, 5-, 10-, 25-, & 50-year storm events, as demonstrated in Table 1, below.*

Table 1 — WSEL Comparison 50 feet and 200 feet Downstream of the Brandy Brow Culvert

Storm Frequency ~ Existing WSEL (ft) = Proposed WSEL (ft) | A (ft)
50 feet Downstream
2-Year 62.30 62.30 0.00
5-Year 62.65 62.89 0.24
10-Year 62.86 63.63 0.77
25-Year 63.38 64.20 0.82
50-Year 64.23 64.55 0.32
100-Year 64.88 64.83 -0.05
200 feet Downstream
2-Year 60.25 60.26 0.01
5-Year 60.61 60.85 0.24
10-Year 60.81 61.57 0.76
25-Year 61.32 62.09 0.77
50-Year 62.11 62.42 0.31
100-Year 62.72 62.68 -0.04

*This table is provided as Table 4.2.d WSEL Comparison 50 feet and 200 feet Downstream of the Brandy Brow
Culvert on page 8 of the Hydraulic Report provided as Attachment C in the Notice of Intent Application.

Section 5.0 — Conclusions and Recommendations of the Hydraulic Report stated “However, the

downstream water surface elevations increased for the 2-, 5-, 10-, 25- and 50-year storms due to the loss

of storage caused by increasing the hydraulic capacity of the proposed culvert. The increases in water

surface elevation should be investigated further to ensure offsite properties are not being affected by the
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increases in water surface elevation for said storms due the culvert replacement’ and “The proposed culvert
can safely convey the 10-year design flood event without overtopping the roadway. The proposed structure
will have a downstream impact on the stream hydraulics of East Meadow River due to the culvert
replacement that should be investigated further to make sure no offsite properties are being flooded for the
smaller storms discussed throughout this report.”

In order to ensure that the increases in WSEL during the 2-, 5-, 10-, 25-, & 50-year storm events would not
negatively impact downstream properties and cause flooding, GPI plotted the existing and proposed WSEL
on the plans and determined the lateral distance between the WSEL and downstream infrastructure. A
supplementary plan set comparing the existing and proposed WSEL lateral distances is included as an
enclosure. The results of this analysis are provided in Table 2**, below.

Table 2 — Lateral Extent of Floodwater in 50-Year Storm Event

 Existing WSEL (ft) Proposed WSEL (ft) A (ft)
Lateral Distance to
Structure at 284 100.5 98 -2.5
Brandy Brow Road

Lateral Distance to
Driveway at 288 74.5 72 -2.5
Brandy Brow Road

Lateral Distance to
Structure at 288 134 132.5 -1.5
Brandy Brow Road

**Table 2 provides analysis only for the 50-year storm event as it has the maximum anticipated lateral extent of
floodwater. The replacement of the culvert will result in a net decrease in WSEL during the 100-year storm event.

The results of this analysis indicate that the anticipated maximum lateral extent of floodwaters during the
50-year storm event will extend between 1.5 and 2.5 further east / southeast towards the properties at 284
& 288 Brandy Brow Road, however, it is not anticipated that this increase will have any negative impact on
either property. As previously stated, the proposed culvert replacement will reduce the WSEL during the
100-year storm event.

West of the culvert, the anticipated maximum lateral extent of floodwaters during the 50-year storm event
upon replacement of the culvert will extend north and west and encompass the wooded area west of the
culvert and south of Brandy Brow Road. It is not anticipated that this change will have any negative impacts
as the existing area is forested and will function as a natural floodplain. Scour protection will be installed
within the project limits to protect against erosion, scour, or undermining of the culvert.

South of the property at 288 Brandy Brow Road, the East Meadow River flows south through undeveloped
forest and wetlands for approximately 1.5 miles before reaching the Amesbury Road (Route 110) crossing.
Based on the available Federal Emergency Management Agency (FEMA) data, this area represents
approximately 84.63 acres of floodplain. A USGS Topographic Locus Map detailing the downstream
floodplain limits is provided as an enclosure. GPI anticipates that this area will provide adequate storage
for any minor increase in WSEL and that no significant changes in WSEL or flow rate will be observed at
the Route 110 crossing.

Per the Commission’s request, GPI has included a general note on Sheet 3 - Typical Sections, indicating,
“THE EXISTING BRANDY BROW ROAD CULVERT SPANNING EAST MEADOW RIVER RESTRICTS
ACCESS TO MOTOR VEHICLES. THE PROPOSED HMA MULTI-USE PEDESTRIAN PATH WILL
MAINTAIN RESTRICTED ACCESS TO MOTOR VEHICLES. PROPOSED FOLD DOWN BOLLARDS
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MAY BE DISENGAGED BY EMERGENCY PERSONNEL TO ALLOW TRAIL VEHICLE TRAVEL ACROSS
THE CULVERT.” Additionally, revisions have been made to Sheet 9 — Key Plan, Locus Map, & Profiles.
Text leaders of the profile sections were previously rotated and have been adjusted accordingly. These
revisions are included in the enclosed NOI Plan Set.

The City of Haverhill and GPI hope that the Commission will find this analysis sufficient to address the
comments provided to date. Should you have any additional questions, or require additional information,
please contact me directly at (978) 570-2559.

Sincerely,

GREENMAN-PEDERSEN, INC.

Alexa Marquis
Environmental Analyst

enclosure(s) USGS Topographic Locus Map of Downstream Floodplain
WSEL Comparison Sheet
WPA Notice of Intent Plans — Revised

c. Billie Anne Stone, City of Haverhill — Engineering Department
Samuel Campbell, GPI — Environmental Department Head
Chris Stairs, GPI — Director of Transportation Engineering
Ryan Melchionno, GPI — Project Manager Structural Engineer
Sid Kashi, GPI — Senior Project Manager
Girish Patel, GPI — Senior Designer
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(SEE BRIDGE SHEET 8
FOR DETAILS & LIMITS)

MULTI-USE PEDESTRIAN

PROP. TIMBER RAIL FENCE
STA. 100+17 TO STA. 100+40
STA. 100+74 TO STA. 100+97

PROP. WINGWALL
(SEE BRIDGE PLANS)

PATH (MIN. 6.00")

PROP. TIMBER RAIL FENCE
STA. 100+00 TO STA. 100+39
STA. 100+74 TO STA. 100+97

— PROP. FULL DEPTH HMA
SHARED USE PATH (TYP.

PGL & T
CROWN 2:1 (MAX.)
LINE
VARIES VARIES [ L
— S EE— —

PROP. LOAM & SEED
(TYP.)

)

y
TYPICAL SECTION - BRANDY BROW ROAD

STA. 100+00 TO STA. 100+39+
STA. 100+75+ TO STA. 101+14

SCALE: 1"=4'

PAVEMENT NOTES

FULL DEPTH HMA SHARED USE PATH

SURFACE COURSE: 1.5" SUPERPAVE SURFACE COURSE - 9.5 (SSC-9.5) OVER

2.5" SUPERPAVE SURFACE COURSE - 12.5 (SSC-12.5) OVER

SUBBASE: 8" GRAVEL BORROW TYPE B (OR SUITABLE EXISTING MATERIAL)

HMA FOR MULTI-USE PEDESTRIAN PATH

SURFACE COURSE:  1.5" SUPERPAVE BRIDGE SURFACE COURSE - 9.5 (SSC-B-9.5) OVER

PROTECTIVE COURSE: VARIABLE DEPTH (1" MIN. + - 3" MAX. +) SUPERPAVE BRIDGE PROTECTIVE
COURSE - 9.5 (SPC-B-9.5)

GENERAL NOTES

1. ALL HMA SHALL BE IN ACCORDANCE WITH QUALITY ASSURANCE OF HMA AND
SUPERPAVE SPECIFICATIONS. ASPHALT EMULSION FOR TACK COAT RS-1H SHALL BE
APPLIED TO PAVEMENT LAYERS PRIOR TO PAVING FOR BONDED STRENGTH. HMA JOINT
ADHESIVE SHALL BE IN ACCORDANCE WITH SECTION 450.49 HOT MIX ASPHALT JOINTS.

2. SUITABLE EXCAVATED MATERIAL FROM WITHIN THE RIGHT-OF-WAY SHALL BE USED ON
SITE AS DIRECTED BY ENGINEER.

3. THE EXISTING BRANDY BROW ROAD CULVERT SPANNING EAST MEADOW RIVER
RESTRICTS ACCESS TO MOTOR VEHICLES. THE PROPOSED HMA MULTI-USE
PEDESTRIAN PATH WILL MAINTAIN RESTRICTED ACCESS TO MOTOR VEHICLES.
PROPOSED FOLD DOWN BOLLARDS MAY BE DISENGAGED BY EMERGENCY PERSONNEL
TO ALLOW TRAIL VEHICLE TRAVEL ACROSS THE CULVERT.

HOR. SCALE IN FEET
4 0 4
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GPI

978.570.2999 GPINET.COM
BRANDY BROW ROAD CONSTRUCTION BASELINE DATA Greenman-Pedersen, Inc.
181 Ballardvale Street, Suite 202
N Wilmington, MA 01887
—— STARTING ENDING
/ NUMBER | i1y | NORTHING | EASTING CURVE DATA LINE DATA | ocration | NORTHING | EASTING o
\% S83°24'02"E PREPARED FOR
o L1 99+00.00 | 3126644.145 | 779329.982 76 99+73.76 | 3126635.668 | 779403.255 CITY OF HAVERHILL
8{& : 4 SUMMER STREET
© C1 99+73.76 | 3126635.668 | 779403.255 | N 20000 - [=672629 99+96.25 | 3126631.835 | 779425.398 HAVERHILL, MA 01830
(9 L=22.48' T=11.25
/
® REM. STONE PROP. REGRADING S76°57'33"E
N .
CHECK-DAM LIMIT OF CHANNEL L2 99+96.25 | 3126631.835 | 779425.398 o0n 75 | 102+00.00 | 3126585.859 | 779623.897

N/F
CITY OF HAVERHILL

BK/PG 2408/380
0 BRANDY BROW RD

MAP/LOT 462—-203—1

-_ \
50—FO0T NO BUILD ZONE

100—YEAR FLOOD LIMIT — /
ELE. 71.8

PROP. PERM. EASEMENT
(JYP.) F#B—200 PROP BVW IMPACT
WF#B—201 WF#B—100 TEMP = 30 SF
PROP. SEDJMENT o WF#B—202 PROP. LUWW IMPACT
CONTROL BARRIER (TYP.) TEMP. = 1,412 SF
PROP BANK IMPACT
WF#B-203

WF#1-10 < ) //OWF#B—1O PERM. = 98 LF

PROP. CLEARING &
GRUBBING (FYP.) 00— —0 //
Oa- KWF#B 02 PROP. LOAM & SEED OVER SCOUR APRON STONE
WR#1—11 0 ’ .
PROP. TREE LIMIT (TYP)) ~~J WF#B—204 BANK/MAH SUCH THAT LOAM FILLS THE VOIDS AND IS AT OR
BVWN\SERIEY 1 WF#1 o wels—103 SLIGHTLY BELOW THE SURFACE OF THE STONES.
PROP. FULL DEPTH HMA - = - SR - § WF#B—205/1—12 & NOT ALL STONES WILL BE COMPLETELY COVERED.
SHARED USE PATH __wrfi-4 8 /f NS (TYP.) (SEE BRIDGE SHEET/8 FOR DETAILS)
BEGIN PROJECT WFPK1 -8’ @8 WFN(-6 0/ S p
STA. 100+00.00 oA AN w : WF#1-3 & ng
MEET EXISTING N70 4054j 6V1V. — §' &)
e | o g N e
100—YEAR FLOOD LIMIT — ' > \ (TYP.)
ELE. 71.8 PROP. TIMBER RAIL FENCE (TYP.)

(SEE SHEET 8 FOR DETAILS)
WF#B—10
NABLE 106
. , R&S BOULDER

A WITHIN LIMIT
o2
‘d‘y OF WOR

Hez=aa X

EXISTING CITY /LAYOUT

REPLACEMENT OF BRANDY BROW ROAD
CULVERT OVER EAST MEADOW RIVER

BRANDY BROW ROAD
HAVERHILL, MASSACHUSETTS

B-1 RET. UPL
‘_

\

S~

=7 N PC +73.76

ey
7
/ﬁéf?/’ - AK”
/ -~
LN

~ S76°57'33'E, / 102+00

IDSN —— CONST. B & PGL
/ 60400 Sp3Z#02'E_PROP.CORT. == "=
oy 76 I
/

11/7/2025

(CO)_NOI.DWG

2300100.00_HD

= 1" 203.75" =
> ci ‘V({’ ) BRANDY BROW ROAD
/ PROP.EOP (TYP.) ,JJ‘/‘//L‘?
4 TWA/ 8/ ¥ :
\ \ - | {;q)’f"‘, I ) | EXISTING CITY LAYOU
T 7 ; ' < — iy T
\ PROP. 4" LOAM & SEED A 7 R&S )Y oy N
(TYP.) > & A 2N A P\ —
> 2T R&S PORTION OF WALL Ra; =T VAN o END PROJECT '™\ pROP. 4" LOAM & SE
Y o N 4 FEPN TN OF (R&S) STA. 101+14.00 (TYP) E[\
y: / \ MEET EXISTING ' S T
/ PROP. LOAM & SEED OVER SCOUR APRON STONE wilkp212 dibp (R&D) N3126605.2647 REVISIONS
N SUCH THAT LOAM FILLS THE VOIDS AND IS AT OR N = E779540.1151
7 SLIGHTLY BELOW THE SURFACE OF THE STONES. 9 |
NOT ALL STONES WILL BE\ICOMPLETELY COVERED. / ¥ / \ PROP. FOLD DOWN S83°49'54"E
/ (TYP.) (SEE BRIDGE'SHEET 8 FOR DETAILS) / BOLLARD (TYP.) , /
- SROP. CLEARING & 49.93 L 100—YEAR FLOOD LIMIT - N/F
- ELE. 71.8 JACK A. ROY AND JOAN
PROP. SLOPE LIMIT (TYP.
GRUBBING (TYP.) ’&Z OP. SLO ( ) PROP. FULL DEPTH / F. HATEM—ROY
K WF BMf HMA SHARED USE PATH BK/PG 13922/443
PROP. TREE LIMIT A & PROP. SEDIMENT PB/PL 297/99
(TYP.) > §/ CONTROL BARRIER (TYP.) 280 BRANDY BROW RD
QO « / \ MAP/LOT 462—201-2
PROP. PERM. EASEMENT -/ /€ o) PROP. RECONSTRUCTION OF
(TYP.) @0/ 3 CULVERT H-12-021 (XXX)

WETLAND RESOURCE AREA LEGEND TOTAL IMPACTS ON SHEET N13°02'27"E E ;’;gf?g :;:2566 (SEE BRIDGE PLANS)
- el O O A N/A 5.97 W 545 EL: 70.003 /

LIMIT OF 200-FOOT RIVERFRONT AREA N/A / Q@ (MAG NO. REVISION DATE
——— = [LIMIT OF 100-FOOT BUFFER ZONE N/A o / e 11/6/2025

LIMIT OF 25-FOOT NO BUILD / NO DISTURBANCE ZONE (MUNICIPAL) N/A / o / / / CURB TIES DRAWN/DESIGN BY] CHECKED BY
——— = |LIMIT OF 50-FOOT NO BUILD ZONE (MUNICIPAL) N/A @v MICHAEL 4 N{\IFAVARIA AND LEFT TIES RIGHT TIES NHG/GBP GJH

WETLAND REPLICATION AREA N/A / Q Q // \JENN|FEF\; L. NAVARIA 100—FOOT BUFFER ZONE IS STATION OFFSET STATION OFFSET

TENEORARY BORDERING VEGETATED WETLAND IMPACT 30 SF « 4@// BK/PG 14452/568 &?}ESDREIEKRYXEHZ&ag—FOOT 100+00.00 EXIST. 100+00.00 EXIST.

/ PB/PL 297/99

PERMANENT BORDERING VEGETATED WETLAND IMPACT N/A ?‘6 Q))F/BM ;II:\\,/%PR I:IIQA(IB-II-?XEING 084 BR{ANDY BF(OW =D 100+34.43 3.00' 100+34.43 3.00'

;I'TEOI\/IESEQI;¥()BF/QAIIE\I§ILOPIII\IAI'CI;EISMITTENT/PERENNIAL STREAM IMPACT OLF @ = e/ e ™ MAP/LOT 462—-201-3 100+38.78 3.00' 100+38.19 3.00'

PERMANENT BANK TO INTERMITTENT/PERENNIAL STREAM IMPACT 98 LF // MICHAEL F. McCARTHY \ / 100+74.87 3.00' 100+74.28 3.00" CO N ST RU CT I O N

_ BK/PG 13989/317
] | (78 GRRERYGAER IR LT BOVTES AP WATERWAYS WPACT wase | o = ‘o o1 267)s¢ 100+8011) 300° |100+80.11] 3.00 PLAN
3 | PERMANENT LAND UNDER WATER BODIES AND WATERWAYS IMPACT N/A B 2M8§P/BFC,)A_\|_N [ZrYGZB RZOOV\1/ R4D o 101+14.00 EXIST. 101+14.00 EXIST.
O &7 TeVIT
I . \J /
/ Q,O%
2 SCALE:
p b
o / p \ 0 20 50 100 NEX-2300100.00
R_—
w OB/M/ \ N SCALE: 1" = 20'
/ / y \ FOR CONSTRUCTION PROFILE: SEE SHEET 5 4 OF 20
. ! N/F
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2300100.00_HD

(PR).DWG

BRANDY BROW ROAD

100 100
LOW POINT ELEV = 69.91
% LOW POINT STA = 100+21.59 90
PVI STA = 100+24.00
PVI ELEV = 69.87
A.D. =0.89%
K = 44.81
40' VC
e} i
END PROJECT
STA. 101+14.00
o ——MEET EXISTING
Sr- N3126605.2647
v E779540.1151
80 § e % '5_ S 80
oo o|® Il
o|© ol|© <
s > —
O L_IIJ I; L_IIJ (0]
E L o|w <¥E o
EXISTINGGRADE 54 W | &
e
GRADE BREAK STA = 100+00.00— ol
ELEV = 69.96 PROPOSED GRADE 2| >
o’ L
o | o
0.50%
70 ~E+ = A < AV 70
-0.39% /—— PROP. CULVERT
BEGIN PROJECT \l  EXIST. CULVERT 100-YEAR FLOOD
STA. 100+00.00 (TO BE REMOVED) EL. 69.88
MEET EXISTING-
N3126630.9880 =
E779429.0552
DESIGN FLOOD
EAST MEADGW (10-YEAR) EL. 65.35
a RIVER s
60 U 60
- - BENCHMARK A
IRON PIN
ELEVATION = 72.62
STA. 101+58.74, 17.58' RT
NAVD 88
BASE ELEV
50.00 50
4 S =5 oS SN = 3
8 N l\g 82 I\E N ~
98+00 99+00 100+00 101+00 102+00 103+00

HOR. SCALE IN FEET
20 0 20

40

4 0 4
VER. SCALE IN FEET

FOR CONSTRUCTION PLAN: SEE SHEET 4
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Greenman-Pedersen, Inc.
181 Ballardvale Street, Suite 202
Wilmington, MA 01887

PREPARED FOR

CITY OF HAVERHILL
4 SUMMER STREET
HAVERHILL, MA 01830

PROP. LIMIT OF —
RIVER REGRADING

PROP. PERM. -
EASEMENT (TYP.) /\/

END PROJECT
STA. 101+14.00
MEET EXISTING
N3126605.2647
E779540.1151

BEGIN PROJECT
STA: 100+00.00
MEET EXISTING
N3126630.9880
E779429.0552

REPLACEMENT OF BRANDY BROW ROAD
CULVERT OVER EAST MEADOW RIVER

BRANDY BROW ROAD
HAVERHILL, MASSACHUSETTS

C AR B e e — — |
[ N
PC +73.76 |
69.92— 'ﬁ .
\ oL e L e o G S I ¢ (T _
PROP.CONST. t & Z—=— — 7~ Ea 69.82—69-93— 59 9o 1l /] 20 o = -9 2 S76°57'33"E |
T 69.82 , ,,’/ 169977 _L/! o0 70.09 203.75' B 102+00
PT +96.25
BRANDY BROW ROAD
D REVISIONS
- - - _ RN
- - - —_— —
e
VUUED
PROP! PERM:
EASEMENT (TYP.) NO. REVISION DATE
PROP. LIMIT OF RIVER - 11/6/2025
REGRADING DRAWN/DESIGN BY] CHECKED BY
_ PROP. RECONSTREJCTION OF GBP GJH
Q‘ CULVERT H-12-021 (XXX)

§/ (SEE BRIDGE PLANS)

& \
§\ GRADING PLAN

%& \ SCALE: =10
eS|
Qy. \ 0 10 20 30 40 NEX-2300100.00

SCALE: 1" =10
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REDUCE HIGH WATER
FLOW ONTO WORK ZONE

12" DIA*

AREA OF SOIL
DISTURBANCE

INSTALLED l

*9 INCH MAY BE USED FOR FLATTER SURFACES
WITH APPROVAL FROM ENGINEER

SECTION

CAPTURE SEDIMENT AND
PREVENT FLOW OFF SITE

BIODEGRADABLE
FABRIC

FOR SLOPES 3:1 OR AS
NECESSARY, STAKE OR
OTHERWISE SUPPORT TUBES
(I.LE., TREES, CINDER BLOCKS)

ENSURE FIRM CONTACT WITH
GROUND TO PREVENT FLOW
UNDERNEATH TUBES

PROTECTED ZONE

MIN. 3 FT OVERLAP
FOR CONTINUOUS
BARRIER.

* PROTECTED ZONE

CURVE ENDS
UPHILL
_a— HARDWOOD STAKES PLACED

OUTSIDE OF TUBES OR PER
MANUFACTURERS' INSTRUCTION

EXISTING PAVEMENT ]

PLACE TUBE AS CLOSE TO LIMIT OF SOIL DISTURBANCE
AS POSSIBLE, ALONG CONTOURS, AND PERPENDICULAR
TO FLOW.

ADJUST LOCATION AS REQUIRED FOR OPTIMUM
EFFECTIVENESS. DO NOT INSTALL IN WATERWAYS.

PLAN VIEW

SEDIMENT BARRIER - COMPOST FILTER TUBE

BRIDGE
CLOSED

—— R11-2¢

ON TYPE Il
BARRICADE

NOT TO SCALE

PROP. 72 INCH MINIMUM TEMPORARY FENCE
WITH GATE SURROUNDING THE BRIDGE
CONSTRUCTION ZONE. LOCATION TO BE
COORDINATED WITH THE ENGINEER.

— X

X

BRIDGE
CLOSED
R11-2¢
TEMPORARY BARRIER — ON TYPE Il
(SEE NOTE 7) BARRICADE

//////////////////////////////////% -

/77777

= NE

////////////////////////////////////////////////////// |

——— 100" MIN.

TEMPORARY BARRIER
(SEE NOTE 7)

100" MIN.

PROP. 72 INCH MINIMUM TEMPORARY FENCE
WITH GATE SURROUNDING THE BRIDGE
CONSTRUCTION ZONE. LOCATION TO BE
COORDINATED WITH THE ENGINEER.

BRIDGE CLOSURE DETAIL

NOT TO SCALE

STRUCTURE

(0))
>
SEAL WITH HMA :g
JOINT ADHESIVE c

AN/

PROPOSED FULL DEPTH HMA
SHARED USE PATH PAVEMENT

PAVEMENT TRANSITION DETAIL

NOT TO SCALE

TRAFFIC MANAGEMENT LEGEND

7%
T WORK AREA
5 PORTABLE TYPE Ill BARRICADE (4' WIDE, MIN.)
TEMPORARY PRECAST CONCRETE BARRIER WITH
= TEMPORARY FENCE & WHITE REFLECTORS
NOTES:

ALL TRAFFIC MANAGEMENT AND WORK ZONE TRAFFIC CONTROL MEASURES SHALL CONFORM TO THE CURRENT
MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (M.U.T.C.D.), MASSDOT - HIGHWAY DIVISION'S "STANDARD DETAILS
AND DRAWINGS FOR THE DEVELOPMENT OF TRAFFIC MANAGEMENT PLANS", THE STANDARD SPECIFICATIONS, AND
THE FOLLOWING NOTES.

THE TEMPORARY TRAFFIC CONTROL PLANS CONTAINED HEREIN ARE GIVEN AS A GUIDE FOR TYPICAL WORK ZONE
TRAFFIC CONTROL APPLICATIONS FOR THE TYPES OF WORK ANTICIPATED FOR THIS PROJECT. THEY ARE NOT
INTENDED TO COVER ALL POSSIBLE CONSTRUCTION OPERATIONS WHICH THE CONTRACTOR MAY CHOOSE TO
EMPLOY. WORK ZONE TRAFFIC CONTROL FOR OTHER CONSTRUCTION OPERATIONS OR OTHER TRAFFIC SITUATIONS
IF APPLICABLE SHALL BE IN ACCORDANCE WITH THE REFERENCES LISTED IN NOTE NO. 1 AND AS APPROVED OR
DIRECTED BY THE ENGINEER.

AFTER EACH WORKING DAY, TRAFFIC CONTROL DEVICES THAT ARE NOT REQUIRED SHALL BE MOVED OFF THE
ROADWAY OR FULL DEPTH CONSTRUCTION AREA AND PLACED SO AS NOT TO IMPEDE PEDESTRIAN AREAS, ABUTTER
ACCESS OR CAUSE CONFUSION TO MOTORISTS. IN CERTAIN CIRCUMSTANCES, AND ONLY WITH THE APPROVAL OF
THE CITY AND THE ENGINEER, LANE RESTRICTIONS MAY REMAIN OVERNIGHT.

PLACE ALL CONSTRUCTION SIGNING AND TRAFFIC CONTROL DEVICES FOR EACH PHASE PRIOR TO COMMENCEMENT
OF CONSTRUCTION.

DISTANCES SHOWN ON THE TEMPORARY TRAFFIC CONTROL PLANS ARE A GUIDE ONLY, AND MAY BE ADJUSTED IN
THE FIELD BY THE ENGINEER.

CONTRACTOR SHALL REMOVE SEGMENTS OF TEMPORARY CONCRETE BARRIER AS NECESSARY TO GAIN ACCESS TO
THE SITE. CONTRACTOR SHALL REPLACE THE BARRIER AT THE END OF EACH WORKING DAY TO SECURE THE SITE.
THE COST ASSOCIATED WITH REMOVING AND RESETTING THE TEMPORARY CONCRETE BARRIER SHALL BE
CONSIDERED INCIDENTAL TO ITEM 853.2.

PROPOSED TEMPORARY BARRIER SHALL CONFORM TO MASH TEST LEVEL 2.
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CARRIAGE (TYP.)

¢ POST
BUTT JOINT
NG
1.5"\
___|e|e —
<= RAIL . L
®| 0| — 3!
' \1.5"
1.5V
ELEVATION SECTION
NOTES:

NOTE:

1. CARRIAGE BOLT SHALL BE CUT FLUSH WITH BACK OF POST.

2. NUTS AND WASHERS SHALL BE COUNTERSUNK.
3. PEEN BOLTS FOR VANDAL RESISTANCE.

BUTT JOINT CONNECTION

1/2"Dd x 8" LONG

NOT TO SCAL

— CONC. CURB

E

— BEVEL RAIL JOINT

PROP. 2" x 8" (NOMINAL

G TOWARD RAIL SIDE

1.00" (MIN.) VARIES
E r EDGE OF 5'-6"+ (NW & SW CORNER)
q || PAVEMENT 4'-6"+ (NE & SE CORNER)
TRANSITION TO
TIMBER RAIL FENCE
| |
/— TIMBER RAIL FENCE \ .
/ // 6" \
/ Tz RAIL FENCE
GALVANIZED CARRIAGE \ \ /.
BOLT, NUT AND WASHER: 4
G n
. :t 6 \\ PROP. 2" x 6"
733 (NOMINAL oTs
PAVEMENT : % DIMENSIONS) AR
12"+ SECTION PRESSURE
6 " TREATED RAIL
1 (TYP.) | 6 /
| N\ —
_——H # ole :p
%é Fnjt o
% 12" FINISHED
@ /_ GRADE
=t
o,
§§ NOTES:
ﬁ 1. TIMBER PRESERVATIVES SHALL BE USED ON ALL WOOD
O TIMBER.
} ‘ 2. ALL CUT ENDS SHALL BE PAINTED WITH PRESERVATIVE 5.0' MIN. <
LSO IN THE FIELD PER MANUFACTURERS DIRECTION.

EDGE OF PAVEMENT

- <

1

2'-0" MIN.

\

—

18'-0" (NW, NE & SE CORNER)

35'-0" (SW CORNER)

— BEVEL THE POST AT THE RAIL

FOR A FLUSH CONNECTION

TYP. FENCE TRANSITION AT FENCE APPROACHES

NOT TO SCALE

1.  ALL POSTS SHALL BE MACHINE DRIVEN
UNLESS DAMAGED IN THE ERECTION PROCESS.

¢ POST

TIMBER 4-RAIL FENCE

POST

PROP. 6" x 6" x 8.00'
PRESSURE TREATED

CONNECTIONS AND
BOLTS TO MATCH
/ STANDARD TIMBER

" NOT TO SCALE
1.5 N

¢ RAIL=>

LLLLI I.I.'ITLI

1/2"Dd x 8" LONG
GALVANIZED CARRIAGE
BOLT, NUT AND WASHER,;
CARRIAGE (TYP.)

V'

ELEVATION SECTION

NOTES:

1. CARRIAGE BOLT SHALL BE CUT FLUSH WITH BACK OF POST.
2. NUTS AND WASHERS SHALL BE COUNTERSUNK.

3. PEEN BOLTS FOR VANDAL RESISTANCE.

INTERMEDIATE CONNECTION

NOT TO SCALE

DIMENSIONS) INSTALLED
[ SLOPIN

GP1

978.570.2999
Greenman-Pedersen, Inc.

Engineering

Design

Planning

Construction Inspection

GPINET.COM

181 Ballardvale Street, Suite 202

Wilmington, MA 01887

PREPARED FOR

CITY OF HAVERHILL
4 SUMMER STREET
HAVERHILL, MA 01830

REPLACEMENT OF BRANDY BROW ROAD
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BRANDY BROW ROAD
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REVISIONS

NO. REVISION

DATE

11/6/2025

DRAWN/DESIGN BY
NHG

CHECKED BY
GJH

PROP. 2" x 6" —
(NOMINAL - 6.00' —l 6.00' - 1/2"® x 8" LONG
DIMENSIONS) GALVANIZED
PRESSURE INTERMEDIATE — A CARRIAGE BOLT, NUT
TREATED RAIL CONNECTION AND WASHER (TYP.)
(SEE DETAIL) TIMBER TIMBER
. v (TYP) = | 2" BEVEL 4-RAIL RAIL
L1 [ 1 TYP.) —T—
% 35 ( : ) : f % (TYP.) E 2 5 6" RAIL FENCE FENCE
! N | 6.0' TRANSITION SECTION
| 6"X6"x8.00 PRESSURE | 67x6"x8.00' PRESSURE - ~—— 6" x 6" POST
, TREATED CONNECTION POST , TREATED INTERMEDIATE T4k - I TRANSITION 2" X 6" TOP RAIL TO
(TYP.) POST PN L ofe FIRST STANDARD TIMBER RAIL POST
| | o] o
% ofe . ( oo ) % TYPICAL
[ BN J [ eol|e
| \ f | 6||X6"
12% POST TOP % : TERMINATE THIRD RAILS ) %
FINISHED GROUND ELEVATION ! | . AT LAST 4.RALL POST TERMINATE SECOND RAILS . |
(S T
. O] & < AT FIRST STANDARD
< . 4  F BUTT JOINT | TIMBER RAIL POST
< 7 CONNECTION 2 . AN
X % K (SEE DETAIL) N o .
. S z ' TRANSITION 2" X 6" BOTTOM RAIL TO o
& 7 FIRST STANDARD TIMBER RAIL POST \
5.0' MIN. M 7 - SUGGESTED TIMBER RAIL FENCE CONSTRUCTION SEQUENCE - _ -
L& BACKEILL WITH GRAVEL 1 = e (IF POST CANNOT BE MACHINE DRIVEN) % %
. BORROW - M1.03.0 - TYPE B (IF 7 5 1. AUGER OR DIG POST HOLE TO REQUIRED DIMENSIONS. - \ RST STANDARD - !
POST CANNOT BE MACHINE K A 3 2 2. BACKFILL BOTTOM 6"+ OF HOLE WITH GRAVEL AND COMPACT I
S ’ DRIVEN) . ? THOROUGHLY TIMBER RAIL POST
A [« A .
%gg > OTT~ % 3. SET POST AND HOLD PLUMB DURING BACKEFILLING. FINISHED GROUND ELEVATION
% LIS 4. BACKFILL WITH GRAVEL IN 12" LIFTS. COMPACT EACH LIFT 7 =
THOROUGHLY. \ o
5. CLAMP RAILS TO POSTS AND FIELD DRILL BOLT HOLES. A PROP. 2" x 6" (NOMINAL DIMENSIONS) <
-~ — A 6. SET BOLTS, WASHERS AND NUTS. A PRESSURE TREATED RAIL (TYP.) 1
I n i /_\c

TIMBER RAIL FENCE

TIMBER RAIL FENCE TRANSITION TO TIMBER 4-RAIL FENCE

CONSTRUCTION
DETAILS

SCALE:

N.T.S.

NEX-2300100.00

NOT TO SCALE

NOT TO SCALE

8 oF 20
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BRO1-KEY PLAN.DWG

N
Y Pl Greenman-Pedersen, Inc.
o,
C/; % \ Engineering & Construction Services
& ; —
< — 181 Ballardvale Street, Suite 202, Wilmington, MA 01887
W 44 HEATH Tel: (978)570-2999  Fax: (978) 658-3044
~ QQ G/? EAST MEADOW - BROOK RD http://www.gpinet.com
Chs LY/ RIVER
REMOVE EXIST. STONE CHECK—DAM— &'% "I/@ ”4,40
' REMOVE EXIST. CULVERT & WALLS (TYP.) ’9/7
cﬂiNNOEL o3
: x ~/~PROP. THREE-SIDED PRECAST CONCRETE FRAME S EGINPROJECT
PROP. GRADING STA. 100+00.00 ™S
l / MEET EXISTING R
STA. 100+39.53 N
N3126630.9880 Y <
/ /,/—C.I.P. CONC. WINGWALL (TYP.) E779429.0552 - u
' A
PR BORING B—1—~q @Q\OP‘O W B
T o O
- 18'—10"+ EXIST. TRAVELWAY / STA. 100+73.65 04%@ Qoi/ 2
- - p—— L AN
[ e % PROP. B & PGL & ge
bC 10000 N REAT 101400 f +50 102400 Q e
+50 — ' i : mi l | : : | PREPARED FOR
S . B LI EXIST. BR# H-12-021 (8AA
99+\_C£_/, -~ +73.76 \6_' 0" PROP. PATH PROP. BR# H-12-021 ((xxx; END PROJECT CITY OF HAVERHILL
- v — | STA. 101+14.00 4 SUMMER STREET
MEET EXISTING
196.25 / \ SRoJECT U MEET EXISTIN HAVERHILL, MA 01830
PROP. MULTI-USE LOCATION E779540.1151
PEDESTRIAN PATH
DED ——— ’/ PROP. TIMBER RAIL
L ' <&
FENCE (TYP.) BAPS Q
EXIST. RET. WALL TO BE A1 N P
PARTIALLY REMOVED | f\ \Y PROP. 12" CURB (TYP.) 0, O
(HWY ITEM) 7 %z, v W
7
/ & .
PROP. FOLD DOWN BOLLARD ; -~
(HWY ITEM) (TYP.) \ LOCUS o Y
< PROP. B & PGL 100+56.60 = SCALE: 17 = 500° Y ;
EXIST. & PROP. ¢ OF / PROP. ¢ OF CHANNEL 1+96.39 COUNTY LAYOUT m O ‘IQ
CHANNEL (TYP.) INDEX OF BRIDGE SHEETS: > 0O —
/ 1, KEY PLAN, LOCUS MAP, & PROFILES N < LL
2. GENERAL NOTES & ESTIMATED QUANTITIES L 7))
. : 3. BORING LOG 2 S
KEY PLAN 4, ELEVATIONS & CROSS SECTIONS < =
SCALE: 1”7 = 20°-0" S. PLAN & FRAMING PLAN Y - 0 L
6.  EXCAVATION PLAN & TIMBER RAIL FENCE DETAILS o < (@)
7. FOOTING PLAN & MISC. DETAILS 7p) >t
8.  LONGITUDINAL & WINGWALL SECTIONS << O )
9.  SCOUR PROTECTION PLAN & CHANNEL DETAILS O uw Y ;]
LOW POINT ELEV = 69.91 S - 14 ; <
LOW POINT STA = 100+21.59 S Z W ®) =
PVI STA = 100+24.00 I w >
80 PVI ELEV = 69.87 s @) 14 T
A.D. =0.89% = 80 CONST. B & P.G.L. => m
K = 44 81 ! BRANDY BROW ROAD T - —
) <
40VC x ox X I
GRADE BREAK STA = 100+00.00 B - v < W o oy
ELEV = 69.96 <l < PROP.  GRADE IS > £ W
2|38 3|5 x| o 100—YEAR FLOOD 100—YEAR FLOOD ~ <
3|2 3|3 o |~ FL. 69.88 FL. 69.88 a >
S| @ S|@ EXIST. GRADE w | oY
SlE Tl Q| > PROP. PRECAST T <
1k 3k x| o CONC. FRAME y O mMmIT
0 | A | 0.50% APPROX. EXIST. GRADE —
wt a | = | —~DESIGN FLOOD 70
-0.39% BOT. OF DECK (10—YEAR) EL. 65.35 : ; = DESIGN. FLOOD
=L b8.24 BOT. OF DECK (10—YEAR) EL. 65.35
EXIST. CONC. L | EXIST. CONC. EL. 68.24
ENCASED BEAMS— | PROP. PRECAST Av4 ENCASED BEAMS
| /CONC. FRAME =
EXIST. CONC./STONE | — -
MASONRY ABUT. (TYP.) -
o \ L /7 PROP. CHANNEL FLOW.
| jl\ FL. 60.55 PROP. GRADE
PROP. CHANNEL BED— | N | 60 EXIST. '
| FL. 60.55
| T \APPROX. EXIST. CHANNEL BED
PROP. LOW—FLOI\N CHANNEL CHANNEL BED
PROP. C.I.P. CONC. I PROP. NO. REVISION DATE
PEDESTAL WALL/ PROP. C.I.P. CHANNEL BED 11/6/2025
CONC. FOOTING
DRAWN/DESIGN BY|} CHECKED BY
‘ CMP RWM
BOT. OF FOOTING
FL. 54.55
50
50
e o o e oo KEY PLAN,
ol - o’ . w’ . d‘-. —
N[=) (<) 0 (=) ~= ) <
~ No ©lo ~ ~ 5: g: LOCUS MAP, &
({e] ({o]
100+00 101+00 PROFILES
2+00
SCALE:
PROFILE — ALONG CONST. B & P.G.L. BRANDY BROW ROAD PROFILE — ALONG B EAST MEADOW RIVER AS NOTED
SCALE: 17 = 20°—0" HORZ.
SCALE: 1”7 = 20'-0" HORZ. 1" _ 1'_0" VERT NEX2300100.00
1" = 1"-0” VERT. z .
SHEET 1 OF 9 SHEETS BRIDGE NO. H—12-021 (DOQ) 9 oF 20
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BR02-GENERAL NOTES.DWG

GENERAL NOTES

DESIGN:

IN ACCORDANCE WITH THE 2020 SPECIFICATIONS OF THE AMERICAN ASSOCIATION OF STATE HIGHWAY AND
TRANSPORTATION OFFICIALS (AASHTO) LRFD BRIDGE DESIGN SPECIFICATIONS, 9TH EDITION WITH CURRENT INTERIM
SPECIFICATIONS THROUGH 2024, AND THE 2009 AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION
OFFICIALS LRFD GUIDE SPECIFICATIONS FOR THE DESIGN OF PEDESTRIAN BRIDGES.

EXISTING BRIDGE PLANS:

THERE ARE NO KNOWN EXISTING BRIDGE PLANS. EXISTING BRIDGE INFORMATION CONTAINED IN THESE DRAWINGS IS NOT
GUARANTEED. THE CONTRACTOR IS RESPONSIBLE TO COMPLETE HIS OWN INVESTIGATION OF THE EXISTING STRUCTURE
PRIOR TO THE COMMENCEMENT OF WORK.

MASSDOT BENCH MARK:
MAG NAIL IN UTILITY POLE #43
N3126612.2922 E/79589.6703
STA. 101+58.82 17.66" LT

EL. 72.62

REFER TO HIGHWAY PLANS FOR BENCHMARK LOCATIONS

ELEVATIONS:
ELEVATIONS ARE BASED ON THE NORTH AMERICAN VERTICAL DATUM (NAVD) OF 1988.

DATE:

TO BE PLACED ON THE NORTH AND SOUTH OUTSIDE FACES OF THE CULVERT TOP SLAB. A SHEET SHOWING SIZE AND
CHARACTER OF NUMERALS WILL BE FURNISHED. THE DATE USED SHALL BE THE LATEST YEAR OF THE CONTRACT
COMPLETION AS OF THE DATE THE CULVERT IS CAST. THE SAME DATE SHALL BE USED FOR BOTH ENDS OF THE
CULVERT.

MASSDOT SURVEY NOTEBOOKS:
COPIES OF ELECTRONIC SURVEY FILES MAY BE OBTAINED FROM GREENMAN—-PEDERSEN, INC.

SCALES:
SCALES NOTED ON THE PLANS ARE NOT APPLICABLE TO REDUCED SIZED PRINTS. DIVIDE SCALES BY 2 FOR HALF—SIZE
PRINTS (A3).

FOUNDATIONS:
FOUNDATIONS MAY BE ALTERED, IF NECESSARY, TO SUIT CONDITIONS ENCOUNTERED DURING CONSTRUCTION, WITH THE
APPROVAL OF THE ENGINEER.

UNSUITABLE MATERIAL:
ALL UNSUITABLE MATERIAL SHALL BE REMOVED WITHIN THE LIMITS OF THE FOUNDATIONS OF THE STRUCTURE, AS
DIRECTED BY THE ENGINEER.

SEISMIC_GROUND SHAKING HAZARD:
DESIGN RETURN PERIOD: 1000 YEARS

DESIGN SPECTRA:

As = 0.190
Sos = 0.315
S = 0.091

SITE CLASS = D

SEISMIC DESIGN CATEGORY (SDC) = A

REINFORCEMENT:
REINFORCING STEEL SHALL CONFORM TO THE REQUIREMENTS OF AASHTO M 31 GRADE 60 (EPOXY COATED). UNLESS
OTHERWISE NOTED ON THE CONSTRUCTION DRAWINGS, ALL BARS SHALL BE LAPPED AS FOLLOWS:

MODIFICATION CONDITION #4 BARS #5 BARS
1. NONE 217 206"

2. 12" OF CONCRETE BELOW BAR 29" 36"

5. COATED BARS, COVER < 3db, OR 317 597
CLEAR SPACING < 6db

4. COATED BARS, ALL OTHER CASES 25" 317

5. CONDITION 2. AND 3. 35" 44"

6. CONDITION 2. AND 4. 347 43"

IF THE ABOVE BARS ARE SPACED 6" OR MORE ON CENTER, THE LAP LENGTH SHALL BE 807% OF THE LAP LENGTH
GIVEN ABOVE. ALL OTHER BARS SHALL BE LAPPED AS SHOWN ON THE CONSTRUCTION DRAWINGS.

CONCRETE MIXES:

(1) (2) (3) TO BE USED IN CONSTRUCTION OF:

5000 2 685 HP FRAME FOOTINGS, WINGWALLS, AND
WINGWALL FOOTINGS

Ea|

(1) 28 DAY COMPRESSIVE STRENGTH (PSI)
(2) MAXIMUM AGGREGATE SIZE (INCH)
(3) CEMENTITIOUS CONTENT (POUNDS/C.Y.)

EXISTING FOUNDATIONS:

LIMITS OF EXISTING FOUNDATIONS SHOWN ON THESE PLANS ARE UNKNOWN AND MAY EXIST BEYOND THE LIMITS SHOWN. THE CONTRACTOR SHALL BE RESPONSIBLE
FOR PERFORMING THEIR OWN SITE INVESTIGATION PRIOR TO COMMENCEMENT OF WORK.

PRECAST FRAME CULVERT:

THE DIMENSIONS PROVIDED ARE SHOWN TO ESTABLISH THE SIZE OF THE PROPOSED OPENING. THE WIDTH AND THICKNESS OF THE PROPOSED UNITS MAY VARY
DEPENDING UPON THE MANUFACTURER’S SPECIFICATIONS, PROVIDED THAT THE OPENING SIZE AND BURIED DEPTH ARE MAINTAINED.

THE FRAME OPENING SHALL BE SKEWED AS SHOWN ON THE PLANS. ANY MODIFICATIONS TO THE GEOMETRY WILL REQUIRE APPROVAL FROM THE ENGINEER PRIOR TO

FABRICATION.

THE FACTORED BEARING PRESSURE PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS STRENGTH | LOAD COMBINATION SHALL BE DETERMINED BY THE CONTRACTOR
AND MEET THE REQUIREMENTS IN THE GEOTECHNICAL REPORT.

THE CONTRACTOR SHALL SUBMIT FOR APPROVAL A COMPLETE DESIGN OF THE PROPOSED THREE-SIDED PRECAST CONCRETE FRAME UNITS BASED ON THE ASSUMED
GEOMETRY SHOWN. THE FACTORED BEARING RESISTANCE IS 6.9 KSF WHICH IS A PRODUCT OF THE NOMINAL BEARING RESISTANCE AND A RESISTANCE FACTOR OF

0.45, AS OUTLINED IN THE GEOTECHNICAL REPORT.

THE MINIMUM 28 DAY CONCRETE COMPRESSIVE STRENGTH FOR THE PROPOSED THREE-SIDED PRECAST CONCRETE FRAME UNITS SHALL BE HP 5000 PSI.

PRE—APPROVED CONCRETE MIX SHALL BE USED.

A MASSDOT

ALL SHOP DRAWINGS AND DESIGN CALCULATIONS SHALL BE STAMPED BY A PROFESSIONAL ENGINEER REGISTERED IN THE COMMONWEALTH OF MASSACHUSETTS.

REFER TO ITEM 995.01 OF THE SPECIAL PROVISIONS FOR FURTHER REQUIREMENTS AND CLARIFICATIONS.

HYDRAULIC DESIGN DATA:

DRAINAGE AREA:

DESIGN FLOOD DISCHARGE:
DESIGN FLOOD FREQUENCY:
DESIGN FLOOD ELEVATION:
DESIGN FLOOD VELOCITY:

BASE (100 YEAR) FLOOD DATA
BASE FLOOD DISCHARGE:
BASE FLOOD ELEVATION:

DESIGN AND CHECK SCOUR DATA
DESIGN SCOUR FLOOD EVENT RETURN FREQUENCY:
CHECK SCOUR FLOOD EVENT RETURN FREQUENCY:

FLOOD OF RECORD
DISCHARGE:

FREQUENCY:
MAXIMUM ELEVATION:
DATE:

HISTORY OF ICE FLOES:
EVIDENCE OF SCOUR OR EROSION:

3.65 SQUARE MILES

869 CUBIC FEET PER SECOND
10 YEARS

65.35 FEET, NAVD1988

/.09 FEET PER SECOND

2,366 CUBIC FEET PER SECOND
69.88 FEET, NAVD 1988

25 YEARS
50 YEARS

UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN

TEMPORARY WATER CONTROL DESIGN DATA

DESIGN FLOOD DISCHARGE (C.F.S.) 212
DESIGN FLOOD FREQUENCY (YEARS) 2

DESIGN FLOOD VELOCITY (F.P.S.) 3.17
DESIGN FLOOD ELEVATION (FEET, NAVD) 64.79

**  TEMPORARY WATER CONTROL DESIGN DATA CONSIDERS A SINGLE 6" DIA.

HDPE PIPE. 2—YEAR FLOOD DESIGN DATA SHALL BE CONSIDERED FOR
TEMPORARY WATER CONTROL IN PLACE FOR ONE YEAR OR LESS. SEE

HYDRAULIC REPORT FOR ADDITIONAL INFORMATION.

NONE DOCUMENTED IN NBIS DATABASE

NONE OBSERVED

ESTIMATED QUANTITIES

( NOT GUARANTEED )

ITEM DESCRIPTION QUANTITY UNIT ITEM
DEMOLITION OF SUPERSTRUCTURE OF BRIDGE NO. H—12-021 (8AA) 1 LS 114.1
EARTH EXCAVATION 380 CY 120.
REINFORCED CONCRETE EXCAVATION 10 CY 127.1
BRIDGE EXCAVATION 500 CY 140.
CHANNEL EXCAVATION 465 CY 143.
CLASS B ROCK EXCAVATION 145 CY 144.
GRAVEL BORROW FOR BACKFILLING STRUCTURES AND PIPES 225 CY 151.2
CRUSHED STONE 225 TON 156.
RIPRAP WITH GRAVEL PACKED VOIDS 1040 CY 983.201
NATURAL STREAMBED MATERIAL REMOVED AND RE-LAID 100 CY 983.35
CONTROL OF WATER — STRUCTURE NO. H—12-021 (DOQ) 1 LS 991.1
BRIDGE STRUCTURE, BRIDGE NO. H—12-021 (DOQ) 1 LS 995.01

SHEET 2 OF 9 SHEETS BRIDGE NO. H—12-021 (DOQ)

GPI Greenman-Pedersen, Inc.
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181 Ballardvale Street, Suite 202, Wilmington, MA 01887
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PREPARED FOR
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REVISIONS
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QUANTITIES

SCALE:
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10/14/2024

BR0O3-BORING LOGS.DWG

BORING INFORMATION
LOCATION: See Site Plan BORING LOCATION: See Site Plan BORING
GROUND SURFACE EL. (ft): ~70 DATE START/END: 1/23/2024 - 1/23/2024 GROUND SURFACE EL. (ft): ~70 DATE START/END: 1/23/2024 - 1/23/2024 B-1
VERTICAL DATUM: Project Datum DRILLING COMPANY: Northern Drill Service, Inc. B_1 VERTICAL DATUM: Project Datum DRILLING COMPANY:: Northern Drill Service, Inc.
TOTAL DEPTH (ft): 51.0 DRILLER NAME: T. Tucker PAGE 2 of 2
- ©
DRILLING INFORMATION o D(G;f)th Sample | Depth | Pen./ | Blows DFr;”'lggTRetmsrrS/ < Soil and Rock Description
HAMMER TYPE: Automatic CASING 1.D./O.D.: 4.inch/ 4.25 inch CORE BARREL TYPE: No. (ft) F\(’I%(; pel’;ér[l). € est Data :%
AUGER I.D./O.D.: NA / NA DRILL ROD O.D.: NM CORE BARREL I.D./O.D. NA/ NA or —
DRILLING METHOD: Drive and Wash s10 | 24 24/9 | 2-5-4-5 _ _ S10: Similar to S9.
WATER LEVEL DEPTHS (ft): ¥ g6 1/23/2024 11:45 am 45 I é% Drove casing and rollerbit to
24",
ABBREVIATIONS: Pen. = Penetration Length S = Split Spoon Sample Qp = Pocket Penetrometer Strength NA, NM = Not Applicable, Not Measured — a
Rec. = Recovery Length C = Core Sample Sv = Pocket Torvane Shear Strength Blows per 6 in.: 140-Ib hammer falling z
RQD = Rock Quality Designation U = Undisturbed Sample LL = Liquid Limit ) ) ) | (<,'§
= Length of Sound Cores>4 in/Pen.,%  SC = Sonic Core PI = Plasticity Index 30 inches to drive a 2-inch-O.D.
WOR = Weight of Rods DP = Direct Push Sample PID = Photoionization Detector split spoon sampler.
WOH = Weight of Hammer HSA = Hollow-Stem Auger 1.D./O.D. = Inside Diameter/Outside Diameter B
Sample Information o) B
% S11 29 24/0 | 9-6-7-8 S11 (Redrive): Wet, medium dense, grey, FINE GRAVEL, some
Elev. |Depth P Drilling Remarks/ Z . - 40 to “71"C 1 Drove casing and rollerbit to fine to coarse sand
en./ Blows — Soil and Rock Description — — .
(f) | (fty | Sample | Depth | ERT | SER Field Test Data 5 P 30 31 29"
No. | () | Res. Pt D =
/0 orRQ - B Redrove S11 with 3" spoon.
0 | S1(0"-4"): Asphalt.
i S1 to | 2420 | 0075 T | 51 (4"-20"): Moist, very dense, brown, FINE TO COARSE -
2 - é GRAVEL, some fine to coarse sand, trace inorganic silt.
o —
& i S2 2 24/12 | 20-19- S2: Moist, dense, brown, FINE TO COARSE SAND, some fine to N i
& | to 14-11 coarse gravel, trace inorganic silt. & 34 S12: Similar to S9
i 4 35 2 S12 to 2421 6-10-11-1prove casing and rollerbit to
S i G 3 36 9 a4
o 33 4 24/10 | 8-7-6-4 S3: Moist, medium dense, orange, FINE TO COARSE SAND, ®
65 & to ~"7°™" |Drove casing and rollerbit to| £ | some fine to coarse gravel, trace inorganic silt. & B
= 5 6 4 < =
< ' » <
T - B
= B - Mai - S
] 6 S4: Moist, loose, orange, FINE TO COARSE SAND, some fine to ]
P B S4 to 24111 | 4-3-2-5 coarse gravel, trace inorganic silt. Y -
: : L
] L : i, 313 39 24/10 | 6-7-8-8 | S13: Wet, medium dense, grey, FINE TO COARSE GRAVEL,
© S5 8 24/9 |6-8-10-8 S5: Wet, medium dense, orange, FINE TO COARSE GRAVEL, 1 - 30 © - to ~/79"% |Drove casing and rollerbit to| ¥ | trace fine to coarse sand.
& n fo some fine to coarse sand. 7 = % 40 41 39" &
] 10 & - o
5 =z 9p) -
60 % I = S = _
< S6 10 24/9 | 6-9-12- S6: Wet, medium dense, brown, FINE TO COARSE GRAVEL, 8 - W
< B to 12 Drove casing to 10", some fine to coarse sand, trace inorganic silt. L @) < B
x 12 — O a:
= o =2 -
o - Ll ] (@)
2 S7 12 24113 116-7-9-9 S7: Moist, medium dense, brown, FINE TO COARSE GRAVEL, > 2 2 i
= - to o | some fine to coarse sand, trace inorganic silt. ) = < 1 44 od/1 S14: Wet, loose, grey, FINE GRAVEL, some fine to coarse sand.
Ly 14 > © O 25 u S14 to 4114 | 4-3-5-7 | prove casing and rollerbit to
(@) S8 14 24/9 7-12-9- © S8: Wet, medium dense, brown, FINE TO COARSE GRAVEL, <§E = )
99 E to Drove Casing and rollerbit to some fine to coarse sand. 0% L (D E B
z 15 16 " e - °lS 5
el | |0 = el T
& Ol— Ol _i >
= |0 M| o -
| [ — = 2
& @ 5
5 L 5 i 49 S15: Similar to S14.
3 20 g 15 to 24115 | WOH-2-| 55y casing and rollerbit to
3 i 3 50 51 4 s
S S9: Wet, loose, grey, FINE TO COARSE SAND. =
= so | 19 2414 | 4-2-2-2 - - : > ey, = -
| 50 = — 20 ;‘% Drove casing and rollerbit to s Bottom of borehole at 51.0'. Backfilled with soil cuttings and
i 19" & - Driller terminated hole due ta bentonite. Patched with asphalt.
E = A % time constraints.
Z z Z
o < L
= — % ,9
< <
O o) L
el i S
= 15 =
E — E — 55
ZINOTES: PROJECT NAME: Brandy Brow Road Over East ZINOTES: PROJECT NAME: Brandy Brow Road Over East
2 DriIIer.notes that he maintained a head on the casing as rods were pulled during Meadow River 2 DriIIer.notes that he maintained a head on the casing as rods were pulled during Meadow River
g sampling. CITY/STATE: Haverhill, Massachusetts g sampling. CITY/STATE: Haverhill, Massachusetts
g GEI PROJECT NUMBER: 2400197 g GEI PROJECT NUMBER: 2400197
IL |
BORING NOTES:
LOCATION OF BORINGS SHOWN ON THE PLAN THUS: & B—1 BORING LOG
- . é:: _ - ’ _ ”»
BORINGS ARE TAKEN FOR PURPOSE OF DESIGN AND SHOW CONDITIONS AT BORING POINTS ONLY, BUT SCALE: g7 = 1 -0
DO NOT NECESSARILY SHOW THE NATURE OF THE MATERIALS TO BE ENCOUNTERED DURING
CONSTRUCTION.

WATER LEVELS SHOWN ON THE BORING LOGS WERE OBSERVED AT THE TIME OF TAKING BORINGS AND
DO NOT NECESSARILY SHOW THE TRUE GROUND WATER LEVEL.

FIGURES IN COLUMNS INDICATE NUMBER OF BLOWS REQUIRED TO DRIVE A 18" I.D. SPLIT SPOON
SAMPLER 6" USING A 140 POUND WEIGHT FALLING 30”.

CONTRACTOR MAY EXAMINE THE SOIL AND ROCK SAMPLES BY CONTACTING GREENMAN—-PEDERSEN, INC.
BORING B1 WAS MADE ON JANUARY 23, 2024.

BORINGS WERE MADE BY NORTHERN DRILL SERVICE, INC. OF NORTHBOROUGH, MA UNDER THE
GUIDANCE OF GEI' CONSULTANTS, INC.

THE NORTH AMERICAN VERTICAL DATUM (NAVD) OF 1988 IS USED THROUGHOUT.

GROUND SURFACE ELEVATIONS ARE APPROXIMATE.
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BR04 ELEV & CROSS SECTION.DWG

EXIST. 9 EXPOSED 48" £xiST. CONCRETE HEADWALL WITH

EMBEDDED BEAMS NOTES:

STEEL CHANNEL
EXIST. TOP OF ROADWAY 1.
2’_7” 15’_8” 2’_,] ,] ”»
= e — A
REMOVE EXIST.
STONE MASONRY B N 2.
WINGWALLS (TYP.) Sl , : : :
(SEE NOTE 3) 8 —0” CLEAR 3
AN / “‘l“ 4.
AN ©
X - }\
N\ ‘ ‘
OBSERVED WATER ELEVATION 20”_

(OBSERVED 2/9/24)

6'¢ TEMP. BYPASS PIPE FOR TEMP.
WATER CONTROL (SEE NOTE 2) APPROX

EXISTING BRIDGE DIMENSIONS SHOWN ARE
BASED ON FIELD MEASUREMENTS TAKEN BY
GREENMAN—PEDERSEN, INC. AND ARE NOT
GUARANTEED. CONTRACTOR IS RESPONSIBLE TO
PERFORM THEIR OWN FIELD INVESTIGATION
PRIOR TO THE COMMENCEMENT OF WORK.

WATER CONTROL SHOWN IS ONLY CONCEPTUAL
AND IS TO BE DESIGNED BY THE CONTRACTOR.

THERE ARE STONE MASONRY PORTIONS OF THE
EXISTING ABUTMENT NOT SHOWN THAT ARE TO

BE REMOVED.

EMBEDMENT LIMITS OF EXISTING ABUTMENTS
AND WINGWALLS ARE UNKNOWN.

\DEMOLISH & REMOVE
— EXISTING REINFORCED

CONCRETE ABUTMENTS
(TYP.) (SEE NOTE 3)

. EXIST. CHANNEL BED

EXISTING CULVERT SOUTH ELEVATION

SCALE: 8" = 1'-0"
TOP OF PROP. THREE SIDED PRECAST

EXIST.

EXIST.

CITY CITY
LAYOUT LAYOUT
50.00" ROW
CONST.
B
|
VARIABLE WIDTH
PROP. TIMBER RAIL FENCE MULTI-USE PEDESTRIAN PROP. TIMBER RAIL FENCE
STA. 100417 TO STA. 100X40 PATH (MIN. 6.00°) STA. 100400 TO STA. 100+39
STA. 100474 TO STA. 100+%87 STA. 100+74 TO STA. 100+97
PROP. WINGWAL T R r
(SEE BRIDGE PLANS) | UINE 2:1 (MAX.)
PROP. RIPRAP (TYP.) 2:1 (MAX VARIES VARIES [ [
(SEE BRIDGE SHEET —= | L ANy
8 FOR DETAILS & = ~.
LIMITS)
PROP. LOAM &
i SEED (TYP.)
_ PROP. FULL DEPTH
HMA SHARED USE
PATH (TYP.)
TYPICAL APPROACH SECTION NOTE.
” SCALE: §” = 1'-0” PROPOSED BRIDGE HAS CONSTANT

—DESIGN FLOOD (100—YEAR) EL 69.88

B PROVIDE 5” LETTERS CENTERED PROP. APPROACH TIMBER
CONCRETE FRAME BOTH DIRECTIONS PROP. TIMBER RAIL RAIL FENCE TRANSITION NOT
EXIST. GRADE (TYP.)— TOP OF PRECAST HEADWALL — —REMOVE EXIST. PENCE ON-BRIDGE SHOWN FOR CLARITY (SEE
ABUT. (TYP. —6” REVEAL HWY PLANS
PROP. C.I.P. WINGWALLS (TYP.) - SEMOVE EXIST. BRIDGE — (TYP.) )
: 329" (TYP) PROP. PEDESTRIAN PATH
LOAM AND SEED OVER RIPRAP ’
WITH GRAVEL PACKED VOIDS , PROP. GRADE (TYP
(HWY ITEM)(TYP.)— EL. 70.65 ] FL. 70.48 ' (TYP.)
FL. 69.50 / ( —EL. 68.50
' 1
| — — :’ % _—L
- — — | 2083 - S CONST. \
— BENDLINE JT. = |
| 1 1 \
=
| | ]_1 (TYP.) 1 EL. Pl \
| | L EL. 68.24 63.00 = \
~— |
— j\ 34'—Q" | LN 2 — —
| | | | L] 5\ _
cose e e
| // L2 \
/ | | ) | | Y 255
/‘\
| AL 029 = 25000 2 QVGEOTEXHLE FABRIC
~ = —~ P
/ ~ et |\ (TYP.)
/ 18'-0" (SKEWED)  “Sf g 18'—6” (SKEWED) |
| (TYP.) | ek WL oo e | C.I.P. FOOTING (TYP.) |
- | o= = |
| | 3 X 127 DRY BANK (TYP.)— _DESIGN FLOOD | L sos
N ‘ (10—YEAR) EL 65.35 ‘ s 518 (TYP.)
PROP. CHANNEL EL. 60.55— L PROP. LOW—FLOW CHANNEL
12” (MIN.) NATURAL STREAMBED MATERIAL REMOVED AND RE—LAID- _4’—0” RIPRAP WITH GRAVEL PACKED VOIDS (D50 = 1.9°) (TYP.)
1’—0” CRUSHED STONE-
NORTH ELEVATION
SCALE: " = 1’-0"
EL. 70.48 5 —g” PROP. MULTI-USE 6 —9” EL. 70.65
| ' PEDESTRIAN PATH | '
PROP. C.I.P. WINGWALL ‘ ‘ ‘ PROP. C.I.P. WINGWALL
- EXIST. GRADE
iy 7= ~ 1T
PROP. PRECAST
_/ \
EL. 65.0 BENDLINEJ/ CONCRETE FRAME J | BENDLINE £L. 65.0
SROP. GRADE PROP. GRADE /
12 MIN. \—CONST. JT
A 2 NATURAL STREAM 2 . JT.
CONST. JT. N BED MATERIAL N
% REMOVED AND o
/—4’—0” RIPRAP A SW AND SE WINGWALLS
Rl N\ WITH GRAVEL g SHOWN, NW AND NE
R B oenus N\, ] PACKED VOIDS S e WINGWALLS SIMILAR.
SRR SRR IO\ (D50 = 1.9") (N oot tossian |
T o 12" CRUSHED G e
’L ) STONE ————— T
1 ] }
| GEOTEXTILE |
~ FABRIC ~
EL. 52.8—/ — J\ — o ——FL. 52.8
16'—6" (SKEWED) EL. 51.8 16'—6" (SKEWED)
C.I.P. FOOTING C.I.P. FOOTING |

SOUTHWEST WINGWALL ELEVATION (DEVELOPED)

SCALE: 37 = 1’0

SOUTHEAST WINGWALL ELEVATION (DEVELOPED)

SCALE: 77 = 1'=0"

CROSS SLOPE. SEE HIGHWAY PLANS FOR
CROSS SLOPE TRANSITION SECTION.

ELEVATION NOTES:

1. CONTRACT COMPLETION DATE TO BE IMPRINTED ON THE TOP SLAB OF BOTH
FASCIA- FRAME HEADWALL SECTIONS, CENTERED BOTH HORIZONTALLY AND
VERTICALLY.

2. CHAMFER WIDTH TO MATCH THREE SIDED FRAME WALL THICKNESS.

5. TIMBER RAIL FENCE INSTALLED BEHIND THE WINGWALLS NOT SHOWN, SEE
BRIDGE SHEET 1.

4. ASPHALT SHALL BE APPLIED DIRECTLY TO THE MEMBRANE/TOP OF OF
FRAME. THE CONTRACTOR SHALL ADJUST/INCREASE ASPHALT THICKNESS
OVER THE FRAME AS REQUIRED TO ACCOMMODATE THE FRAME DESIGN
CEILING THICKNESS.

5. WINGWALL TIMBER RAIL FENCE NOT SHOWN FOR CLARITY.

6. FOLD DOWN BOLLARD NOT SHOWN FOR CLARITY.

SHEET 4 OF 9 SHEETS BRIDGE NO. H—12-021 (DOQ)

GPI Greenman-Pedersen, Inc.

Engineering & Construction Services

181 Ballardvale Street, Suite 202, Wilmington, MA 01887
Tel: (978) 570-2999 Fax: (978) 658-3044
http://www.gpinet.com

PREPARED FOR

CITY OF HAVERHILL
4 SUMMER STREET
HAVERHILL, MA 01830

REPLACEMENT OF BRANDY BROW ROAD
CULVERT OVER EAST MEADOW RIVER

BRANDY BROW ROAD
HAVERHILL, MASSACHUSETTS

REVISIONS

NO. REVISION DATE

11/6/2025

DRAWN/DESIGN BY| CHECKED BY
CMP RWM

ELEVATIONS &
CROSS
SECTIONS

SCALE:
AS NOTED

NEX2300100.00

12 oF 20




11/5/2025

BRO5-FRAMING PLAN.DWG

GPI Greenman-Pedersen, Inc.

/ I Engineering & Construction Services

/ | ] / 181 Ballardvale Street, Suite 202, Wilmington, MA 01887
/ / Tel: (978) 570-2999 Fax: (978) 658-3044
http://www.gpinet.com

/ Jl ~ | / _
A R
J—
| e / EXIST. STONE CHECK DAM [ | I
- - — EXIST. BRIDGE (TO BE (TO BE REMOVED) I |
I / REMOVED) (TYP.)\ | / I
I I
| // 34’1 : I
—O”
” /
6 34'=13" (SKEw
/
(TYP.) // I ) | C.I.P. WINGWALL (TYP.)
/
| / |
k/ N // 7 C.I.P. FOOTING (TYP.)
. [
/ \ N\ II l II PREPARED FOR
/ TEMP. 6'—=0"¢ I I CITY OF HAVERHILL
AN BYPASS PIPE \I\I 4 SUMMER STREET
/ N\ ] HAVERHILL, MA 01830
R R R - — R\ |
|
N PROP. TIMBER RAIL FENCE ON I
\ \> BRIDGE (SHOWN SCHEMATIC(%% I § EXIST. EDGE OF PAVEMENT (TYP.) 2
. ' [ 134°52°48”
PROP. SAWING & SEALING JOINTS N\ A N | L O
\ IN ASPHALT PAVEMENT AT BRIDGES e 135'5°58” o WINGWALL BATTER (TYP.) o
PROP. EDGE OF S\\,\ el | 7 "l | 1y | AVEMENT (P ; =
: = = 5 = —Mo
PAVEMENT (TYP.) PROP. EDGE OF PAVEMENT (TYP.) I."/ L= — / / > L 12" (ASSUMED 10 BE DETERMINED PAVEMENT (TYP.) 0 Y
) INSIDE FACE / T proP. PRECAST |l I
PROP. FOLD DOWN BOLLARD (HWY ITEM) (TYP.) I I (VP Rl = CURB (TYP.) BY THE FABRICATOR) Y ; N
\@ L I ' TLU I TlTe ! i | | O 1 mo -
| ol o3gll 1 T I | >0
I | 2w N wp 4s PROP. SAWING & SEALING JOINTS IN
PROP. B AND & BRIDGE I | WP #3 [ i T # | II ,I [ ASPHALT PAVEMENT AT BRIDGES o ﬁ (I'g
PROP. THREE—SIDED PRECAST CONCRETE CULVERT iy — = 7 —F = = - 2 S
; i l 1 PROP. TIMBER RAIL FENCE T
Ib\ II II /<II e g o
I o ) »
% 171°53'23” / I | 172°8'6 \ I maov < L<>
/ / I I EXIST. CONC. BARRIER (TO BE REMOVED) (TYP.) L O )
/ / R — | S ow g
[
| PROP. ABUTMENT Y <
/ CONST. JT. I / PEDESTAL WAI_L/ I | | Y K — E LL] ; =>
17'—0" MIN. (TYP) | I (TYP.) I - TR — @)
= I | | p S0 X
[
/ / l/ | > | / E — m
v l ) / —
R / / l [ ) I n'd > T
= / / I I | ~ L
S\ | / L) | - 2 <9
N EXIST. RETAINING WALL TO / / | [ / woy &<
N BE REMOVED (HWY ITEM) / ! [ I / YO m
N\ / ¢ EXIST. & PROP. CHANNEL %8 I | L
N = .II L I — = — = = i REVISIONS
o o I N
/\;T, — / ’\S II | |
[ PROP. FOOTING (TYP.) o= | / ! / EXIST. FENCE (TO BE REMOVED)
AN | L'J% / | / :
> : /
A \ o / |
N \ L=
A / EXIST. EDGE OF WATER \ NOTES:
\ \\ / T (TYP.) \ 1. CONTRACTOR TO ADJUST STEM KEY DIMENSIONS AS REQUIRED.
\ \ I( \" 2. FOR WORKING POINT COORDINATES SEE BRIDGE SHEET 7.
PLAN
L 3. TEMPORARY WATER CONTROL PIPE SHOWN FOR REFERENCE.
SCALE: 77 = 1 -0 SYSTEM TO BE CONTRACTOR DESIGNED. NO. REVISION DATE
12” (ASSUMED TO o 44 L@ 127 W/ , 4. FOR SCOUR PROTECTION LIMITS SEE BRIDGE SHEET 8. 11/6/2025
BE DETERMINED BY 34 —13 | THREADED END | 12 4a L @ 127 PRECAST FRAME CEILING DRAWN/DESIGN BY] CHECKED BY
THE FABRICATOR) 34-0" (SQUARE) I ” VEMBRANE 5. FOR EXISTING RIGHT OF WAY AND PROPOSED EASEMENTS SEE CMP RWM
(TYP.) VARIES ﬁ)%z CHAMFER WATERPROOFING . BRIDGE SHEET 1.
N , T 9% T0 ~_| 44 @ 12 * 2” CL. (TYP.) I 6. THE CONTRACTOR MAY SUBSTITUTE EXTENDED #4 HOOPS FOR THE
: INSIDE FACE OF v 113" , - 3 MECHANICAL REINFORCING BAR SPLICERS AND THREADED REBARS
< FRAME (TYP) /PROP. 3 AND ¢ BRIDGE 94°23'39 y[ 1 (TYP.) S . #j DOWEL @ 12 & o 3 \ MECHANICA
: J . W/ THREADED END ) +—( \—" BRIDGE PLAN
? I l SEE CURB 7 Clﬂ \R o =2 3 : > 7. FRAME REINFORCEMENT IS NOT SHOWN FOR CLARITY.
] “ POCKET DETAIL =2 & @ L3 AND DETAILS
o 4 U \_ CONST. JOINT - ok 8. SHEAR KEY DETAILS AND DIMENSIONS ARE CONCEPTUAL AND MAY
A I STA. 100+39.53 STA. 100+73.63 I / —— 0 (RAKE FINISH) BE ALTERED BY THE FABRICATOR TO SUIT THEIR OPERATIONS,
, , Lo o e 7 e o srout [ | \-eopr N ey T
17 GAP BEFORE FABRICATION. " AS NOTED
#4 MECHANICAL REINFORCING BAR 2
PROP. THREE SIDED PRECAST FRAME SPLICER @ 12” (SEE NOTE 6, TYP.) NEX2300100.00
FRAMING PLAN HEADWALL DETAILS FRAME SHEAR KEY 13 20
SCALE: Alr” = 1'=0" SCALE: 1" = 1’=0" SCALE: 1”7 = 1'=0" SHEET 5 OF 9 SHEETS BRIDGE NO H—IZ—OZI <DOQ) OF




11/6/2025

BR0O6-EXCAV. & RAILING.DWG

¢ EXIST. AND PROP. CHANNEL EXIST. STONE CHECK—DAM ) )
(TO BE REMOVED)(PAY ITEM 144.) 27 X 8" TOP RAIL GPI Greenman-Pedersen, Inc.
/ Engineering & Construction Services
CHANNEL EXCAVATION, PAY ITEM 143. ; - 181 Ballardvale Street, Suite 202, Wilmington, MA 01887
(EXTENDS TO EL 63.0 CONTOUR) (TYP.) i N Tel: (978)570-2999  Fax: (978) 658-3044
PROP. PERMANENT EASEMENT (TYP ) < . ol http://www.gpinet.com
N 6” X 6” TIMBER
RAIL FENCE POST ——___| \
2” X 8” RAIL (TYP.)
/ w END OF PROP. RIFRAF (e 7 FIRST APPROACH RAIL FENCE
POST (SEE HWY. PLANS) - <
+ + / % @ @ @
F + + + + + @ /// , ° °1°
+\+ + + + + _+ o /7
AT N L e PRECAST CONCRETE
S WL \ HEADWALL 1 T
{+ + + F % +\>\-: o+ + / { . |b Ol
+ /
_+ ) ' ¢ b
= o+ % \+ | ol |[a TOP OF PAVEMENT PREPAREDFOR
\\ & FINISHED GRADE CITY OF HAVERHILL
+ = 4 SUMMER STREET
HAVERHILL, MA 01830
N
L o
B ,‘ SEE HIGHWAY PLANS FOR SPACING | <
1 “g"/ ‘l O m
Hl 4
BRIDGE EXCAVATION 7 {_ PROP. FOOTING (TYP.) TIMBER BRIDGE RAILING TRANSITION o I.I>J
’/ , . .
(PAY ITEM 140.)(TYP.) 2 TO APPROACH RAILING 3
—F SCALE: 17 = 1'-0" ®)
EXIST. RETAINING WALL TO BE L~ PROP. B AND G o
PARTIALLY REMOVED (HWY ITEM) %’5 BRIDGE NO. 14, 3.5” LONG GALV. 2'x8 " CONT. TIMBER % % 2]
(SEE NOTE 4) | BUTTON HEAD WOOD TOP RAIL (TYP.) -
L/ SCREW (TYP.) (SEE NOTE 2) (SEE NOTE 1) p 2 E
- / | a
Y, 68” X 6” TIMBER POST y 6" X 6 Z W 24
/ » » | TIMBERZRXA?I_ ?T%ETj / TIMBER POST < = %
- p— 2” X 87 CONT. T J- __ :
— o TIMBER RAIL (TYP.) 2\]‘@: o L) (SEE NOTE 1) — % (II_) 2 QO
@ @ <
T~ % 2’6 ASTM A307 GALV : - “ LBxibxg” GALV. O <
| : : | o |- L< O
—~— T BUTTON HEAD BOLT WITH | & - 22 LONG ow
Vo4 2”¢ PL. WASHERS AND HEX o] D . - 2
e —— NUTS (TYP.) °|: Z 0 2"¢ ASTM A307 GALV. - O ; <
— \e ' | - = 55 N BUTTON HEAD BOLT S W s
¥ 5" ASTM A449 GALV. o @O K__ WITH 2”9 PL. WASHERS =S @)
L ANCHOR BOLT WITH NI ¢ BOLT AND HEX NUTS (TYP.) 0 Y i
2”3 PL. WASHERS AND HEX %\ °|° + o ¥ < / o = m =
NUTS (TYP.) . - L 1” RADIUS —— ( L - >_ —
H H © © —d/— —-—$ O 14 L
CONCRETE CURB 3 3 = 6” MIN. EMBEDMENT Al 1 < LW 0
@ Joyeh D + o AND REVEAL o a>S £ u
et \ Y
TOP OF PAVEMENT ! 1 %‘L N VARIES 92 gl 3 ad <>
\ - ~ TO 1137 / _M/T—SEE NOTE 3 w>oD KL
KEY N R N A XO MT
= g ~— PRECAST
LIMITS OF PROP. S(ISAN[()DVT/{EELE EVISIONS
EXIST. ABUTMENT TO BE DEMOLISHED EARTH EXCAVATION, PAY ITEM 120. FOOTING  EXCAVATION 137 (TYP.) N SEE NOTE 3 (TYP.) ) —
(PAY ITEMS 127.1 AND 144.) (TYP.) (EXTENDS FROM EL 63.0 CONTOUR) (TYP.) LIMITS OF EXIST. 52" (TYP.) N
// SUBSTRUCTURE EXCAVATION ¢ POST
A (SEE NOTE 4)
EXCAVATJ”ON I’DL@N %] LMITS OF PROP. ELEVATION TRANSVERSE SECTION
SCALE: g7 = 10 1+ | RIPRAP EXCAVATION
UMITS OF CHANNEL TIMBER RAIL FENCE” ON’ B’I,R’IDGE DETAILS
EXCAVATION SCALE: 1”7 = 1°—0
¢ EXIST. & PROP. CHANNEL‘/ o
LENGTH OF PRECAST CULVERT/CURB DETERMINED BY CONTRACTOR B NOTES:
' 1. TIMBER RAILS SHALL BE CONTINUOUS OVER A MINIMUM OF THREE
/\  RADILS POSTS WHERE POSSIBLE.
NO. REVISION DATE
S 2. ELEVATION SHOWN REFLECTS LOCATION OF RAIL BUTT JOINT, AT
5 ! 11/6/202
6X6 TIMBER RAIL FENCE S SND T pMERAN : INTERMEDIATE JOINT ONLY TWO WOOD SCREWS REQUIRED PER RAILING. fo/2025
POST (TYP.) I 2, 00 PROP. PAVEMENT DRAWN/DESIGN BY| CHECKED BY
' 1o , (SEE HWY PLANS) 3. CONTRACTOR CULVERT DESIGN TO INCLUDE THREADED INSERTS FOR CMP RWM
6" | \ MIN. 3~ HIGH RAILING ANCHOR BOLTS.
- ] J POCKET AND
| - = E = - | VARIES 4. ROCKS/STONES FROM THE EXISTING DEMOLISHED ABUTMENT, WINGWALLS
| / AND RETAINING WALL MAY BE RE—USED FOR THE CHANNEL EXCAVATION
RECONSTRUCTION. SEE SCOUR PROTECTION PLAN & CHANNEL DETAILS
l l SHEET AND SPECIAL PROVISIONS FOR ADDITIONAL INFORMATION AND PLAN & TIMBER
INSIDE FACE OF FRAME PRECAST CONCRETE
6" | | JOINT SEALER DETAILS
11O O O o O O = V'
I 12" SCALE:
) 5'-3" 4 SPACES @ 60 53" ) NOTE: ) AS NOTED
9 | I 9 TURN MEMBRANE UP INTO 3” HIGH POCKET.
NEX2300100.00
TIMBER RAILING POST LAYOUT — PLAN CURB PAVEMENT POCKET DETAL
SCALE: 47 = 1'-0’ ' SHEET 6 OF 9 SHEETS BRIDGE NO. H—12-021 (DOQ) 14 oF 20




11/6/2025

BRO7-FOOTING PLAN AND MISC DETAILS.DWG

GPI Greenman-Pedersen, Inc.
Engineering & Construction Services
WP #1 , . WP #6 N 181 Ballardvale Street, Suite 202, Wilmington, MA 01887
34 -0 Tel: (978)570-2999  Fax: (978) 658-3044
http://www.gpinet.com
34'—13" (SKEW)
¢ EXIST. AND PROP. C.I.P. WINGWALL
CHANNEL C.I.P. CORNER
POUR
PRECAST CULVERT
CONST.
90;\ JOINT PRECAST HEADWALL
0-
CONST. JOINT—___ /
'=L§-P ®
46 @ 127 s L. T OPTIONAL CONST.
46 @ 127 . | PREPARED FOR
———t—— FRONT FACE OF
, ) CITY OF HAVERHILL
// WP #2 12” STEP IN FOOTING \\ WINGWALL 7 SUMMER STREET
/// (TYP,) —— FRAME DESIGN TO HAVERHILL, MA 01830
= o o INCLUDE THREADED
/// | 13966 134'57°26 I 6 .=.=-=L—°\\ ' INSERTS FOR #5
135°36°5" e HEADED DOWEL BAR |
I
- __ CULVERT STEM 4+ - : SPLICER FOR #5 m)
~ .—7 | INSIDE FACE MECHANICAL B DOWEL—IN @ 12” (TYP.) <
. COUPLER (TYP.)
—— ’C<__n' —— WP #8 — © ) THREE SIDED PRECAST o L
4 = | A 46 @ 12" DOWEL | CONCRETE FRAME S
—— — . - L (TYP.)— | et
: WP #3 v
R L A — CAST—IN—PLACE
PROP. B AND - | 17175325 Py - ‘ ‘ ‘ o 2]
¢ BRIDGE WP #9 172°35'49” / mo —
172~49’56”\ CONST. JOINT p 0 -
N < LL]
. \
WP 4 NN | STATION | OFFSET E I'IEJ g
1 100+28.65 21.27 - O L
CAST—IN—PLACE CONC. | 8
2 100+41.97 5.68 WINGWALL FOOTING mov < <
3 100+39.53 0.00 L O )
4 100+41.12 5.28 NOTES: O D
5 100+37.25 22.75 1. CULVERT REINFORCING NOT SHOWN, TO BE DETERMINED BY CONTRACTOR’S DESIGN. - O ; <
6 100+87.74 19.34 = W >
2. NORTHWEST WINGWALL SHOWN, OTHERS ARE SIMILAR. (@)
7 100+72.09 5.97 w > ¥ -
NOTE: 8 100+73.63 0.00 => O m j
CONTRACTOR TO ADJUST STEM KEY DIMENSIONS AS 9 100+71.25 4.97 WINGWALL TO FRAME REINFORCEMENT DETAIL Ll - > =
REQUIRED. 10 100+72.33 | 22.82 SCALE: ¥ = 1'-0" O ra L
90°0°0" < L 1
(TYP.) i 3 E I.I>J
w>o KL
FOUNDATION PLAN O MmxIT
SCALE: " = 1’-0"
REVISIONS
Y FACE OF PEDESTAL WALL
INSIDE FACE OF FRAME LEG Y
= - FACE OF CULVERT
12” WIDE JOINT WRAP ) - / 197
(ASTM C877) INSTALLED 6 2" (TYP.) = =~ | WINGWALL FOOTING
PER MANUFACTURER’S PEDESTAL WALL 5| < #6 (TYP)— ‘ 750
REQUIREMENTS NON—-SHRINK GROUT A \ A Eﬂ_\c #6 MECH. REINF.
45 @ 6" i OJPTE BAR SPLICERS @ 12”
PEDESTAL WALL ‘ e oL /\ 3—#5 (AS SHOWN)j\ ~ . (SEE NOTE 1)
—1" - ® o o o (o 0ole 060 o o 0 0 0 0 0/0/0l 06 0 0 06 0 0 0 0 0 o o (o #5 MECH. REINF. e #6 DOWEL—IN @ 127
< 2 ”
_— o 5@ 127 6 @ 12" / BAR SPLICERS @ 12 (TYP., SEE NOTE 1)
Vs 3 s cL T ># \ # 46 @ 6” P (SEE NOTE 1)/
REINFO%%EM,IEZA@ N terrrr@r | #4 @ 127 T i NO.|  REVISION DATE
YA SHIM S 45 DOWEL—IN @ 12" 11/6/2025
BOTTOM OF FOOTING /3" CL. (TYP)J 1] \ L B e e e (TYP.. SEE NOTE 1) STIRRUP
NOTE. / 1 \ 2 Q) DRAWN/DESIGN BY] CHECKED BY
—_— UNDISTURBED EXISTING SOIL CMP RWM
DETAILS AND DIMENSIONS ARE CONCEPTUAL AND MAY BE ALTERED 45 © 12»% BOTTOM OF FOOTING PEDESTAL WALL
BY THE FABRICATOR TO SUIT THEIR OPERATIONS, HOWEVER THE WINGWALL FOOTING FRAME FOOTING
FUNCTION AND INTENT OF THE DETAIL MUST BE MET. ALL DETAILS JOINT SEALER SQUARE SECTION BOTH SIDES
TO BE APPROVED BY ENGINEER BEFORE FABRICATION. NOTE: WINGWALL BATTER CONSTRUGTION JOINT
GROUTED PEDESTAL WALL KEYWAY ADJUST REINFORCEMENT TO MAINTAIN MIN. 2” OF COVER AT KEYWAY. NOTES: FOOTING PLAN
SCALE: 1” = 1'=0" 1. THE CONTRACTOR MAY SUBSTITUTE #5 DOWELS, 3'—0” LONG, & MISC.
FOR MECHANICAL REINFORCING BAR SPLICERS AND THREADED REBARS.
SECTION 3 DETAILS
o 2. CULVERT AND WINGWALL REINFORCEMENT IS NOT SHOWN FOR CLARITY.
SCALE: 3 = 1'-0
SCALE:
SECTION 1 AS NOTED
SCALE: 1” = 1'=0"
NEX2300100.00
SHEET 7 OF 9 SHEETS BRIDGE NO. H—12-021 (DOQ) 15 oF 20




10/31/2025

BR0O8 LONG. SECTION & WINGWALL SECTION.DWG

8 -0"+

6'—0" MULTI-USE
PEDESTRIAN PATH

PAVEMENT BOX DETAILS

SEE HWY. PLANS FOR/ \

PROP. C

BRANDY BROW RD.
CONST. B & P.G.L

PROP. TIMBER RAIL

12”7 FENCE ON BRIDGE (TYP.)
(TYP.)
” CONCRETE HEADWALL
6 MIN REVEAL (TYP)
PRECAST
FRAME DECK EL. VARIES
EL. 68.24

THREE SIDED PRECAST
CONCRETE FRAME

HANNEL BED

- — —— —

BED

PROP. \
CHANNEL -

CHANNEL BED

LONGITUDINAL SECTION

(SHOWN ALONG ¢ OF BRIDGE)

2” CHAMFER (TYP.)

SCALE: 3" = 1’-0"

VARIES 8'—28" TO 12°-8%"

1

20”
1275 \ PROP. GRADE
Y \ /
[ ] [ ]
O
=z
4 @ 12" —— | , S
46 @ 12 S
[0
T
(ol
=
<C
[
(N
@)
D)
-
4” ¢ WEEP =
(SEE NOTE 1) . .
C.Y. CRUSHED ¢ * 46 @ 12
STONE (TYP.)
. . b b2
2'—0
) 1 e
x X
| - —— | T ”
| % 45 @ 12
[ ] [ ]
—— /
: : 1T © |
21” L R=4.5\” <
w
[ ] [ ]
7 e - FL. 52.8
hook
2’_0”
3" CcL. (TYP.)—— 46 @ 127, 2°—0" LONG
8’—0”
* CONSTRUCTION JOINT 45 @ 67

12°x2" KEY

WINGWALL SECTION

SCALE: 4" = 1'-0"

LIMITS OF MEMBRANE WATERPROOFING

PROP. PRECAST CONCRETE
FRAME (SEE NOTE)

| 2'—0" (TYP.)
A\ FRAME DECK SLAB /\ -
BOTTOM OF DECK/ 1
FL. 68.24 - (SEE ELEVATION NOTE 4 CHAMFER (TYP.) o
s ON BRIDGE SHEET 4) =
) PRECAST FRAME | 34'-0" S~
= STEM (SEE NOTE) 3-0 ™ @ O
n P _ 12 PROP. CHANNEL &
4 e S (TYP.) [BED EL 60.55 1o | a
X =
FORETE -5 wia S
~ 00, 00 50 =
— —
PROP. LOW FLOW CHANNEL
@ley @i
¥
 4'—0" RIPRAP WITH GRAVEL 1'-0" 3'-0"
BOTTOM OF FOOTING PACKED VOIDS (D50 = 1.9°)  CRUSHED-
EL. 51.80 DRY BANK (TYP.)_ 12" (MIN.) NATURAL STREAMBED STONE 8_0"
PROP. CHANNEL BED EL. 60.55— MATERIAL REMOVED AND RELAID (TYP.)
GEOTEXTILE FABRIC—
NOTE.:
DIMENSIONS SHOWN INDICATE PRELIMINARY PRECAST FRAME TYPICAL SECTION
DESIGN DIMENSIONS. CONTRACTOR TO DETERMINE (SHOWN SQUARE TO CULVERT. LOOKING NORTH)
FINAL DIMENSIONS BASED UPON THEIR APPROVED ' = = '
DESIGN. SCALE: " = 1'-0
80
PROP. TIMBER RAIL FENCE ON BR|DGE\\/—PROP. ¢ BRANDY BROW RD.
EXIST. 3—SIDED CULVERT PROP. PRECAST 3—SIDED FRAME
70 vl
EXIST. STONE CHECK-DAM X if EXIST. FINE SEDIMENT POINT
/7AND MUCK /MINERAL BARS
60 / \‘—’_‘_J”)<1 X
| EXIST. EXIST.j Z
EXIST.
L] POOL  POOL o0
50 EXIST. PROP. CHANNEL
e R A EXisT. PROP. LOW FLOW CHANNEL
( NEAL POND)_) POOLS VAP LOWER BOUND
40 (ESTIMATED) LARGE TREE THROW
FL. 58.63 TO
EL. 58.79
NAVD 88 SLOPE. —.000314
BASE ELEV
30.00
o)) N < © ! ~ © o)) o <
00 [o2] —| (@] ~—| N (@] (&) (0] o)
D) Te) | (o] (o] (o] (o] 0 Te] Te]
-1+00 0+00 1+00 2+00 3+00 4+00 5+00
STREAMLINE PROFILE
HORIZONTAL SCALE: 17 = 60’
VERTICAL SCALE: 17 = 12’
LIMIT OF GRAVEL BORROW LIMIT OF GRAVEL BORROW
FOR BACKFILLING FOR BACKFILLING

WINGWALL NOTES:

4”9 WEEP HOLES 10'—0" 0.C. LOCATED 127
ABOVE THE HEEL OF THE FOOTING SLOPING
1”7 PER FOOT TOWARDS THE FRONT FACE.
PROVIDE 1 CUBIC YARD OF CRUSHED STONE
AT EACH END OF WEEP HOLE.

FACTORED BEARING PRESSURE PER AASHTO
LRFD BRIDGE DESIGN SPECIFICATIONS.

e STRENGTH | LIMIT STATE
FACTORED BEARING PRESSURE = 2.82

FACTORED BEARING RESISTANCE = 9.06 KSF
FOR THE STRENGTH | LIMIT STATE AND IS THE
PRODUCT OF THE NOMINAL BEARING
RESISTANCE AND A RESISTANCE FACTOR OF
0.995.
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. —— CAST—IN—-PLACE
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WALL

CAST—IN—PLACE
CONCRETE FOOTING

EL. 52.8 \ | rd
12" 12” EL. 51.8
127 12"
CAST—IN—PLACE
CONCRETE FOOTING FOOTING TO BEAR DIRECTLY ON NATURAL

GRANULAR MATERIAL OR 12" MIN. CRUSHED STONE
FOR BRIDGE FOUNDATIONS IF UNSUITABLE MATERIAL

IS FOUND AT BOTTOM OF WALL ELEVATION.

WINGWALL

FRAME

GRAVEL BORROW AND BRIDGE EXCAVATION LIMITS

SCALE: " = 1’-0"
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N GPI Greenman-Pedersen, Inc.
. LIMIT OF NATURAL STREAM BED AND STONE PLACEMENT E1ginearng & Consrcion Senices
LIMITS OF SCOUR ¢ EXIST. AND PROP. /' Tel: (978)570-2999  Fax: (978) 658-3044
PROTECTION (TYP) CHANNEL | | , / http://www.gpinet.com
LIMIT OF NATURAL STREAM BED
(FOLLOW EL. 63.0 CONTOUR) ) / O
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\ Q v I 2 |
< ") e ENGINEER (TYP.)
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S )Q AR ‘ D S S
LIMIT OF RIPRAP W/ ( @\j/ , i O _Ja &
GRAVEL PACKED VOIDS Wl S )g} AVt LIMIT OF RIPRAP W/ GRAVEL @ o
COVERED W/ LOAM AND Q/\’ LS RO A=Y PACKED VOIDS COVERED W/ LOAM O
SEED SHALL BE EL. 68.5 . hY /Ay RJC\ NG o ;';{r\\( S C )Q - t‘o) /\Q AND SEED SHALL BE EL. 68.5 PREPARED FOR
89 SR TR ) ‘ﬁ) o @ CITY OF HAVERHILL
- ! X N2 N
A QAN SN A Ry 4 SUMMER STREET
] U@ ==¥ SN0 A HAVERHILL, MA 01830
Y =85°36'21" TOP OF _
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) PROP. THREE SIDED (TYP.) ) PROP. 3—SIDED CULVERT
TOP OF WINGWALL (TYP.) /PRECAST FRAME STEM STEM (TYP.)
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/ PROP. EDGE OF PAVEMENT O O
PROP. B AND G BRIDGE | (TYP.) v L
/] o S
LIMIT OF RIPRAP W/ ; oY
GRAVEL PACKED VOIDS - 10D @)
COVERED W/ LOAM AND LIMIT OF RIPRAP W/ GRAVEL O TO Yy ;
SEED SHALL BE EL. 68.5 PACKED VOIDS COVERED W/ LOAM 1.5D mo n
—] ARG AND SEED SHALL BE EL. 68.5 O S ||:
—_— - ©
T N\, S EXIST. COUNTY > < LLI
~ 2 LAYOUT (TYP.) % LL (72}
\

o = A T R - QX
TV APPROXIMATE EDGE OF noy < O
= AlS ) @ WATER AT NORMAL FLOW < O <

N (FOLLOW EL. 62.0 CONTOUR) LL W o /)
o Q O A (TYP.) o > (g
A o - <
O CONCENTRATE STONE/BOULDER Z W ®) =
CLUSTER NEAR CHANNEL w > Y -
THALWEG TO PROVIDE HABITAT — (@) ]
/ DURING LOW FLOW TR m _
ox X I
w 9
/ \ S8 Z
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RIPRAP W/ GRAVEL PACKED VOIDS RIPRAP W/ GRAVEL PACKED VOIDS NATURAL STREAMBED LIMIT AND woH g
BELOW NATURAL STREAMBED COVERED WITH LOAM & SEED CHANNEL ROCK PLACEMENT — PLAN x O mxI
(EXTENDS TO EL. 63.0 CONTOUR) (TYP.) (EXTENDS FROM EL. 63.0 CONTOUR) (TYP.) — NOT TO SCALE B
KEY RECONSTRUCTED CHANNEL NOTES:
_ REVISIONS
SCOUR PROTECTION PLAN , ] 1. NATURAL STREAMBED MATERIAL SHALL BE
SCALE: §” = 1'-0" s RIPRAP W/GRAVEL PACKED VOIDS PLACED IN MAXIMUM 4" LIFTS. THE
()T | BELOW NATURAL STREAMBED CONTRACTOR SHALL WASH FINES INTO THE
— LIFTS TO FILL VOIDS TO THE SATISFACTION
[ ( RIPRAP W/GRAVEL PACKED VOIDS OF THE ENGINEER TO PREVENT
‘\Q COVERED W/LOAM AND SEED SUBSURFACE WATER MIGRATION.
2. NATURAL AND/OR IMPORTED STREAMBED
EDGE OF PROP. PAVEMENT MATERIAL SHALL MATCH EXISTING STREAM
. NATIVE OR IMPORTED ROCKS TO BED CHARACTERISTICS/GRADATION IN THE
4" LOAM AND SEED (HWY. ITEM) MIN. 127 NATURAL STREAMBED SIMULATE DOWNSTREAM RIVER REACH UNDISTURBED REACH GREATER THAN 175
MATERIAL REMOVED & RE—LAID-
(SEE NOTES 3, 4 & 5) LF DOWNSTREAM OF THE CULVERT.
TAPER STONE AND LOAM TO MEET FINAL GRADE (SEE NOTES 1 & 2) !
APPLY LOAM OVER STONE SUCH THAT LOAM BOTTOM OF PROP. CHANNEL 3. EXCAVATED STONES (COBBLES AND
FILLS THE VOIDS AND IS AT OR SLIGHTLY DRY BANK (TYP.) BOULDERS) SHALL BE SALVAGED AND no.|  Revision DATE
BELOW THE SURFACE OF THE STONES. NOT CAST—IN—PLACE CONCRETE WINGWALL N A— | STOCKPILED ON SITE. THESE SALVAGED '
ALL STONES WILL BE COMPLETELY COVERED. o MATERIALS - SHALL BE RE—=USED IN THE 11/6/2025
(HWY. ITEM) ] 2 =0 12" MIN. RECONSTRUCTED CRANNEL TO SIMULATE DRAWN/DESIGN BY[ CHECKED BY
! (e JP— THE NATURAL DOWNSTREAM REACH
SEED OVER LOAM PER SPECIFICATIONS FL. 63.0 e e ta e o A YA N L Gl Q,,,,,,’.,’..-,.. CONDITIONSS. CMP RWM
(HWY. ITEM) 0 R 0:0:00:0:0:0-9:0:0:00:0:5 0 RW-0:0.0:0.00-0-0:0:0-0:0:0:0-0.
PROP. CHANNEL BED,/BANK Z T ISATL S ARPAS AN ASA/ S 4. EXCAVATED STONE MATERIAL THAT IS
EL 63.0 | - ‘.. ....'. MAN—MADE OR NOT MATCHING THE SCOUR
1.5 MIN 12" NATURAL STREAMBED MATERIAL A A DOWNSTREAM REACH CONDITIONS SHALL
12" NATURAL STREAMBED REMOVED AND RE—LAID SROP. RIPRAP WITH BE REMOVED AND DISCARDED. PROTECTION
- MATERIAL REMOVED & RE—LAID (LOAM AND SEED ABOVE EL. 63.0) GRAVEL PACKED VOIDS INSIDE FACE OF PEDESTAL PLAN &
S 40" RIPRAP WITH (D50 = 1.9') WALL (TYP.) 5. BOULDER PLACEMENT AND EMBEDMENT IS
4’—0" RIPRAP WITH - SCHEMATICALLY SHOWN AND SHALL BE
1 . GRAVEL PACKED VOIDS CHANNEL
B GRAVEL PACKED VOIDS — (M2.02.0)(D50 = 1.9) PROP. LOW FLOW CHANNEL SUBJECT TO THE APPROVAL OF THE
(M2.02.0)(D50 = 1.9") e = b ENGINEER BASED ON EXISTING FIELD DETAILS
"~ 15" CRUSHED STONE 19" CRUSHED STONE NOTE: PROP. FRAME CHANNEL IS SHOWN, UPSTREAM AND DOWNSTREAM CHANNEL IS SIMILAR. CONDITIONS.
WITH GEOTEXTILE EXISTING SUBSOIL WITH GEOTEXTILE S AS NOTED
6. ALL COSTS FOR PLACING NATIVE/IMPORTED
LOAM & SEED OVER RIPRAP DETAIL (NON—WATERWAY) RIPRAP AT WALL DETAIL (WATERWAY) CHANNEL ROCK PILACEMENT DETAIL ROCKS IN THE PROPOSED CHANNEL SHALL NEX2300100.00
NOT TO SCALE NOT T0 SCALE NOT TO SCALE BE INCLUDED IN ITEM 983.35, STREAMBED :
MATERIAL REMOVED AND REPLAID.
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