"AD-A156 340  NATIONAL PROGRANM FOR INSPECTION OF NON FEDERAL DRHS 1/1
ARRON RIVER DAM (Hﬂ (U) CORPS OF ENGINEERS NALTHAN
MA NEW ENGLAND DIV

UNCLASSIFIED F/6 13/43




1

o

s s pie

I

FREEERE

EEEE
EE

——
.—
er
F
(413
=
MN
Q

>

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU Of STANDARDS-1963-A

AL W, SRR




'''''''
.......

----------

MASSACHUSETTS COASTAL BASIN S I A
COHASSET, MASSACHUSETTS T

AARON RIVER DAM
MA 01280

AD-A156 340 |

PHASE I INSPECTION REPORT -
NATIONAL DAM INSPECTION PROGRAM

Qopy available to DTIC does not
pormit tully legible reproduction

DTIC

p ELECTE]
Q) JULO5 985

DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS -.9
WALTHAM, MASS. 02154 NI

OTIC FILE CoPY

L " TATEMENT K T
A

P .. o public release;
Disuititn Unlimited

85 06 11 019 e




LINCLASSIFIED L

\- SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered) Vo
0 REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM S
"':-. T. REPORT NUMBER 2. GOVY ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER :-‘.::-'
' MA 01280 5. A15 6 3 Y : P
ad 4. TITLE (and Subtiife) 8. YYPE OF REPORY & PERIOD COVERED .
- Aarpn River Dam INSPECTION REPORT
NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL ¢: PERFOAMING ORG. REPORT NUUBER :'.j::'.i
3. AUSTNOR(.) S. CONTRACT OR GRANT NUMBER(s) :_,:]
R U.S. ARMY CORPS OF ENGINEERS
g NEW ENGLAND DIVISION SR
e 3. PERFORMING ORGANIZATION NAME AND ADDRESS 0. PROGRAM ELEMENT, PROJECT, TASK
o ARCA & WORK UNIT NUMBERS
[ -
. T1. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORYT DATE . ’::
DEPT. OF THE ARMY, CORPS OF ENGINEERS September 1980 e
NEW ENGLAND DIVISION, NEDED 3. WUMBER OF PAGES .
S 424 TRAPELO ROAD, WALTHAM, MA. 02254 55
i T4. MONITORING AGENCY NAME & ADDRESS(if difterant from Controlling Office) | 15. SECURITY CLASS. (of thie report) o
UNCLASSIFIED B
[T8a DECL AT FICATION/ COWNORADING %
SCHEOULE ]
-~ 6. DISTRIBUTION STATEMENT (of thia Report) :?j:-jil
APPROVAL FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED r—;
- T
2
17. DISTRIBUTION STATEMENT (of the abstract entered in Bleck .3, 11 ditterent ram Repert) ;
- -
=
18. SUPPLEMENTARY NOTES -j
S Cover program reads: Phase I Inspection Report, National Dam Inspection Program; :
e however, the offictal title of the program is: National Program for Inspection of o
- Non-Federal Dams; use cover date for date of report. -
19. KEY WORODS (Continue en reverse side if neceasary and ideniily by bleck number) -
DAMS, INSPECTION, DAM SAFETY,
Massachusetts Coastal Basin -
Cohasset, Massachusetts a
Aaron River .
20. ABSTAACT (Continue en reverse side {1 necessary and identify by blech manber)
.The dam is about 900 ft. long with a maximum height of about 29.5 ft. The
facility was found to be in good condition but is rated fair because seismic
- analysis is lacking for the facility. It is intermediate in size woth a haz-
( ard potential of high. Incestigations are recommended to assess the seismic .
:.f_:-:: ability and to establish criteria for monitoring the existing piezometers.

OD ,"5%'3s 1473  toimion oF 1 wov 6313 ORsOLETE .




RN S Lo gy ACCR AT S T T gl L R ey AT L T R ——— it pud i T Ty

7

v Ve - s sered . . '-.
N REPRODUCED AT GOVERNMENT EXPENSE el

;

N
"
o

\
..
i

PR VRRIIPAE YT POR SO D wa.j._¢ LL

DISCLAIMER NOTICE

THIS DOCUMENT 1S BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.

L e - . - .. . . e e e e s
7 LA S ;'v'i e | R DR | A DRV I N PP P
. U N R P A . b oo . PR I ' [ IR TR A A (RN RS )
v DI SO0 Ty ST O ST SRR SN W A S SN P Y e . a




| AS S s LEAK an e o Sai Mk asw Juad G S ALoh g

AARON RIVER DAM
MA 01280

} S COASTAL BA ;égcesQEon For
MASSACHUSETTS COASTAL BASIN gty |
5 COHASSET, MASSACHUSETTS g;ig rggiﬁl j%!

Unannounced O
Justification

By.
{ Distribution/
Availability Codes

Avail and/or
Dist Special

fé £E lm)‘g

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM




........
.........................................

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

Identification: MA 01280

Name of Dam: AARON RIVER DAM

Town: TOWN OF COHASSET

County and State: NORFOLK COUNTY, MASSACHUSETTS
Stream: AARON RIVER

Date of Inspection: 28 JULY 1980

BRIEF ASSESSMENT

Aaron River Dam, construction in 1978, is approximately 400 ft. long
excluding the spillway and has a maximum height of approximately 29.5 ft.
It consists of an earth embankment with a riprapped upstream face and a
loamed and seeded crest and upper portion of the downstream face. The bot-
tom portion of the face has a crushed stone berm and riprapped downstream
toe. Both the gate operator for the low level intake and the fish ladder
are present at the right side of the dam. The principal spillway is
located at the left abutinent. The facility also has an emergency spillway
in the form of a grassed and riprapped embankment in a separate swale about
1/4 mile to the left of the dam.

The facility was found to be in good condition but is rated as fair
according to Corps of Engineer Guideline as seismic analysis is lacking for
the facility.

Based on the size classification, intermediate, and hazard potential
classification, high, in accordance with Corps of Engineers Guidelines, the
spillway test flood is the Probable Maximum Flood. Hydraulic analyses
indicate that the principal spillway capacity at test flood stage is
approximately 3,180 cfs and the routed test flood outflow is 3,500 cfs
(inflow of 3,840 cfs or 800 csm). Approximately 320 cfs would dicCharge
through the emergency spillway and fishway outlet under test fluod
condition. The estimated test flood stage is about 2.8 ft. below the top
of dam. The total discharge capacity of the spillways is 13,520 cfs or 385
percent of the routed test flood outflow with the reservoir stage at the
top of the dam.

Investigations are recommended to assess the seismic stability of the faci-
1ity and to establish criteria for monitoring the existing piezometers.
Recommended remedial measures include the mowing of grass on the emergency
spillway, the restoration of riprap wave protection, the establishing of an
access road to the emergency spillway, performing maintenance work on the
fishway intake, principal spillway and emergency spillway, and the locating
and maintenance of all existing piezometers. The Owner should develop a
formal maintenance program, operational procedure, and emergency procedures
plan and should institute a program of biennial technical inspections. The
remedial measures and recommendations should be performed as discussed in
Section 7 within two years of receipt of thi gRort by the Owner.

CAMP DRESSER & McKEE INC.

MW.W’"‘%

Roger H. Wood
Vice President




PREFACE

This report is prepared under guidance contained in the Recommended Guidelines
for Safety Inspection of Dams, for Phase I Investigations. Copies of these
guidelines may be obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to identify expedi- -
tiously those dams which may pose hazards to human life or property., The
assessment of the general condition of the dam is based upon avajlable data
and visual inspections. Detafled investigations, testing, and detailed
computational evaluations are beyond the scope of a Phase I Investigation;
however, the investigation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of
the dam is based on observations of field conditions at the time of inspection
along with data available to the inspection team. In cases where the reservoir
was lowered or drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the structure and
may obscure certain conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and is evolutionary in
nature. It would be incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some point in the future,
Only through continued care and inspection can there be any chance that unsafe
conditions be detected.

Phase I Investigations are not intended to provide detailed hydrologic and hy-
draulic analyses. In accordance with the established Guidelines, the test
flood is based on the estimated "probable maximum flood" for the region
(greatest reasonably possible storm runoff), or a fraction thereof. Because
of the magnitude and rarity of such a storm event, 2 finding that a spillway
will not pass the test flood should not be interpreted as necessarily posing

a highly inadequate condition. The test flood provides a measure of relative
spillway capacity and serves as an aide in determining the need for more
detailed hydrologic and hydraulic studies, considering the size of the dam,
its general condition and the downstream damage potential.
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

AARON RIVER DAM
MA 01280

SECTION 1: PROJECT INFORMATION

1.1 General

de

b.

Authority - Public Law 92-367, 8 Auyust 1972, authorized the

Secretary of the Army, through the Corps of Engineers, to initiate
a national program of dam inspection throughout the United States.
The New England Division of the Corps of Engineers has been
assigned the responsiblity of supervising the inspection of dams
within the New England Region.

Camp Dresser & McKee Inc. has been retained by the New England
Division to inspect and report on selected dams in the State of
Massachusetts. Authorization and notice to proceed was issued to
Camp Dresser & McKee Inc. under a letter of 27 March 1979, from
Colonel John P. Chandler, Corps of Engineers. Contract No. DACW
33-79-C-0053 has been assigned by the Corps of Engineers for this
work. Contract Modification No. P0004, effective 18 July 1980, was
subsequently issued by Colonel William E. Hodyson, Jr., Corps of
Engineers. Haley and Aldrich, Inc. has been retained by Camp
Dresser & McKee Inc. for the soils and geological portions of the
work.

Purpose - The primary purpcose of the investigation is to:

(1) Perform technical inspection and evaluation of non-Federal
dams to identify conditions which threaten the public safety
and thus permit correction in a timely manner by non-Federal
interests.

(2) Encourage and assist the States to initiate quickly effective
dam safety programs for non-Federal dams.

(3) Update, verify and complete the National Inventory of Dams.

1.2 Description of Project

de

Location - Aaron River Dam is located at the end of Beechwood
Street in the Town of Cohasset, Massachusetts, about 1.4 miles
southwest of State Route 3A, as shown on the report's Location
Map. The dam impounds the waters of the Aaron River to form a
water supply impoundment. Aaron River becomes Bound Brook as it
flows to Cohasset Harbor, a distance of approximately 3 miles
away. The coordinates for the dam are 70 deyrees-49.4 winutes
Longitude and 42 deyrees-12.6 minutes Latitude.
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b. Description of Dam and Appurtenances - The Aaron River Dam con-
sists of an earth embankment which has a low level outlet pipe
near the center, a combination high level intake and fishway
outlet structure to the right which connects to a fish ladder

b along the right toe of the embankment and a spillway at the left

i] abutment. In addition, there is an emergency spillway formed by a »

D low embankment located approximately 1,250 ft. beyond the left

abutment of the dam. A generalized plan showing the dam and
appurtenances is included in Appendix C.

The dam is about 900 ft. long, 29.5 ft. high and 12 ft. wide at T
- the crest. The upstream face is sloped at 2.5H to 1V and has »

riprap wave protection on the upper part. The grass covered ’

downstream slope is at 2H to 1V, with a 10-ft. wide crushed stone

berm along the toe. The crest has a gravel surface.

mmam s s o o oo

A typical embankment section is included in Appendix B. The dam
embankment was constructed according to "Alternate B" as shown on »
the contract plans.

The central and upstream portions consist of "impervious fill"

which was manufactured by mixing on-site glacial till and silt

materials. The impervious zone extends to rock along the dam S
centerline. »

The downstream portion of the dam is "random fill" which is
drained by a chimney and blanket drain consisting of free draining
sand and gravel. Seepage is collected and discharged by a system
of pipes located in the toe berm. Ten piezometers were installed
to monitor seepage conditions within the dam embankment.

The emergency spillway embankment is about 160 ft. long, 6 ft.

high and 12 ft. wide at the crest. The upstream face is at 6H to

1V, with crushed stone and grass cover. There is a 3 ft. wide

riprap berm along the upstream toe. The downstream face is at 2H

to 1V and has riprap erosion protection. The crest is )
grass-covered. The embankment consists of a central and upstream

zone of impervious fill which extends to glacial till or rock

along the centerline. The downstream portion is random fill.

The principal spillway is a gravity concrete section with an ogee -
crest founded on and keyed into ledge. The crest has an irregular )
alignment roughly in the form of a "z". The total weir length is

230 feet of which 45 feet has a crest elevation of 66.0 while the

remaining portion has a crest elevation of 65.0. Water flowing

over the weir drops into a rock cut discharge channel for a major

length of the weir alignment with flow from the remaining length

of weir discharging onto exposed ledge before eventually dropping »
into the rock cut channel.

- - “'.,..'..
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e.

f.

g.

The low level outlet, which also serves as the reservoir drain,
has a reinforced concrete box drop inlet with an invert elevation
of 45.0 at the connecting 24-inch RCP conduit. An inclined trash
screen within the drop inlet guards the conduit entrance. The low
level outlet is controlled by a sluice gate at the end of the
intake pipe within the concrete vault located at the upstream edge
of the crest near the center of the dam. The gate operator is a
manual crank type floor stand positioned on top of the vault. A
24-inch RCP conduit with an invert elevation of 43.25 leaves the
concrete vault and discharges into an open channel at the toe of
the dam.

The fishway near the right end of dam also serves as the high
level intake. The intake structure extends approximately 35 feet
into the reservoir from the upstream edge of the crest. The

outer 20 feet is a reinforced concrete "U" type channel, 2 feet
wide by 5 feet deep with an invert elevation of 59.5. Grating
placed on top of the channel forms an access walkway to the
manually operated fishway gate at the outer end. Water from the
intake passes just beneath the crest of the dam in a 48" wide by 72"
high corrugated aluminum conduit. The conduit discharges into a
24-inch wide by 60-inch high (min.) baffled reinforced concrete
fish ladder placed along the valley side slope. Flow from the
fish ladder discharges into a riprapped trapazoidal channel at the
toe of the dam embankment.

Size classification - The maximum height of the dam is approxi-
mately 29.5 ft. and the estimated total storage capacity at the top
of the dam is 2,350 acre-feet. According to Guidelines

established by the Corps of Engineers, the dam is classified in

the intermediate category based on storage capacity.

Hazard Classification - The results of the dam failure analysis
indicate that about 50 houses, the Town of Cohasset Water
Treatment Plant and several roadways would be affected by the
flood wave and the potential loss of life would be in excess of 10

persons. Consequently, the dam is classified in the "high" hazard
category.

Ownership - The dam is owned by the Town of Cohasset,
Massachusetts. The Owner is represented by Mr. Edwin H. Pratt,
Water Department Superintendent. His business address is 339
King Street, Cohasset, Massachusetts 02025, Tel. (617) 383-0057.

Operator - Mr. Edwin H. Pratt, Superintendent Water Department, is
assigned responsibility for operation of the dam. His business

address is 339 King Street, Cohasset, Massachusetts 02025, Tel.
(617) 383-0057.

Purpose of the Dam - The Aaron River Dam provides water storage
and regulates its release to a downstream pond which is used for
water supply to the Town of Cohasset.

e .
: ."'/', ..-v
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h. Design and Construction History - The dam was designed in 1976 by
SEA 8onsu1tants, Inc., b4 Canal Street, Boston, Massachusetts
02114, with Goldberg, Zoino, and Associates as the geotechnical
consultants. The construction was completed in 1978 by Arthur
Schofield, Inc., Contractor. Records of the construction are
available at SEA Consultants, Inc.
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i. Normal Operating Procedure - There is no established procedure for
the operation of the dam. The spillways have a fixed weir crest,
and require no adjustment. The fishway gate can be adjusted to
regulate the reservoir discharge to the Water Treatment Plant X
depending on the water supply demand of the Town of Cohasset. The °
reservoir level may be lowered to EL. 59.5 by adjusting the fish- _—
way gate. Below EL. 59.5, reservoir discharge is through the
24-inch reservoir drain. Maintenance of the facility is performed
on the basis of need.
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1.3 Pertinent Data - Elevations given in this report are on National ‘®
Gedoetic Vertical Datum (NGVD) formerly referred to as Mean Sea Level. S

Field measurements indicated a top of dam elevation 1.5-ft. higher L
than that shown on the design drawings. Discussions with the designer :
indicated the dam was built higher than the design elevation to allow
for settlement. In addition, it was decided not to seed the crest of o
the dam but rather to add 6-inches of gravel to the finished crest. Q,:Fgﬂ

1

a. Drainage Area - The drainage area tributary to the dam site is 4.8 S
square miles of flat and coastal terrain. It is mostly undeve- By
lToped land and includes the southeast section of Wompatuck State SR
Park and several swamps. Aaron River Reservoir accounts for ®
approximately 5 percent of the total drainage area. :

b. Discharge at Dam Site - There are no records of significant
discharges at the dam site. The operator indicated that once in
the spring of 1979, there was some minor discharge over the prin- L
cipal spillway, but no measurements were taken. ® >

(1) Outlet works size: 24-inch reinforced concrete pipe. Capac- IR
ity with reservoir at principal spillway elevation is 80 -I.jud
CfS- :. .'..._'-.“

(2) Maximum known flood at dam site: None

T

(3) Ungated spillway capacity at top of dam: . !

Principal Spillway: 10,375 cfs at 70.5 elev.
Emergency Spillway: 3,145 cfs at 70.5 elev.

(4) Ungated principal spillway capacity at test flood elevation:
3,180 cfs at 67.7 elev.




(5) Gated spillway capacity at normal pool elevation: N/A
(6) Gated spillway capacity at test flood elevation: N/A
| (7) Total spillway capacity at test flood elevation: L

Principal spillway: 3,180 cfs at 67.7 elev.
Emergency spiliway: 280 cfs at 67.7 elev.

(8) Total Project discharge at test flood elevation: 3115;37
= Principal Spillway: 3,180 cfs at 67.7 elev. *
Emergency spillway: 280 cfs at 67.7 elev.
. Fishway: 40 cfs at 67.7 elev, )
- Total: 3,500 cfs at 67.7 elev. . .
c. Elevation (ft. above NGVD)
(1) Streambed at toe Of dam sevveveeessoscccveceeass 41,0 VQ?ZJ
(2) Test F100d taiTWALEr seeevnernneesnnceannssannes 50,0 -.-:.- 7
(3) Upstream portal invert diversion tunnel ........ N/A S
(4) NOrmal PoOl cevecesessssocsnssccsccssasccannness 65,0 )
(5) Full flood control Pool seeveeececeeonsccnnconas N/A ; ;£;~;
(6) Spillway crest: Principal spillway eceveceeeees  65.0 L
Emergency spillway esesecesecses 67.0 R
(7) Design surcharge (Original Design) eeeeeeeceeess 66.0 ;1%
(8) Top Of dam seveecereeecenccacaccsosaasasscccsces 70.5 ;ii?ih
(9) Test flood SUrcharge seceeeesessececsessessssses 67.7 .
d. Length of Reservoir (miles estimated) _
(1) NOrmal pool seeeeeeececeeccssosconnccsncoccennsns 0.8 .. ;
(2) F100d cONtrol Po0l eeeeeesceeceecrenscasssonnnsas N/A |
(3) Spillway crest Po0l ceeeveeroeeeeeoccacocannncas 0.8 _
(4) P00l at top Of daM eeeeveeereeeennnsosaconnnnses 1.2 ;fli;:

(5) TeSt f100d pOO] $0 6000000000000 0ss0000000000000 ].0




P s ca L ameons oo amne o aowe e o]
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e. Storage (acre-feet)

(]) Norma] pOO] P00 s 0000 0P s0c0 0000000000008 000000s ],470

- (2) F]OOd COﬂtPO] pOO] 0006800000000 00RO OSLOBOEBSLS DS N/A ..,:_.:
(3) Spillway crest pool ceeeesecccseeccecscccccccess 1,470
(4) TOp Of dam R R R R N R T N RN WA N 2,350

_- (5) Test f]OOd pOO] 0000000000000 00¢0000600000000RLTSITS ]’895

f. Reservoir Surface (acres)

(]) NOTma] pOO] oool-oooo.o.-o.-oooo-.oono.o..ooco'oo ]43

(2) F100d-control Po0l seevaseevcoesscsccscnssnosens N/A "':»1
(3) Spillway crest poOl.ceisecscccccccccsescccasnans 143
(4) Test f100d POOT .seeceeevseesecsccccsssscsssonncas 158 :
(5) TOP OF QaM veverevenensseneecnvosanasnsaassseess 178 -8

g. Embankments

Emergency
Main Dam Spillway Weir DR

(1) TYPE eeeeesecssssecssss Loned Earth Zoned Earth -1’{ -
(2) LeNgth eeeveeeeeeeneees 900 ft. 160 ft. :

(3) Height GO9S SSOIIRNOTPL 29.5 ft. 6ft'

(4) TOp Width sevoecesseccs, ]2 fto ]2 fto -".":‘ N
(5) Side Slopes:

UPSLI@aMN +evveenneeenss 2.5H to I 6H to 1V (with Rt
riprap toe berm) -

Downstream .ceeeeseceees 2H to 1V 2H to 1V

(6) Zoning .eeveeesescesss. Impervious fill upstream, random
fill downstream

(7) Impervious Core ....... Compacted glacial till/silt ;’,;5
mixture

(8) Cutoff eeveeescseesesss TO rock To glacial till

(9) Grout Curtain .e....... None None

h. Diversion and Requlating Tunnel ....evvveveeeeess  None
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i. Spillway

b (1) Type ees... Principal Spillway: Ogee-shaped concrete weir
! Emerygency Spillway: Riprapped earth weir

(2) Length of Weireseeeceessesse Principal Spillway: 230 ft.
Emergency Spillway: 160 ft.

ps
o
)

‘r
Ea2

(3) Crest elevation..Principal Spillway: 185 ft. at EL. 65.0,
- and 45 ft. at EL. 66.0

Emergency Spillway: EL. 67.0

(4) Gates I N R NN N NN NN NN NN NN NN NN NN I NN NI I RN RN N NN ) NOﬂe

(5) U/S Channel «cceceeseseessss Irregular natual ground with
rock outcrops in areas.

: (6) D/S Channel ...coeeesseessss.Excavated channel through rock -

k; formation for a weir length of -
about 150 ft.; Irregular rock o
formation surface for other 80
ft. of weir length.

Jjo Regulating Qutlets - The regulating outlets for this structure .

‘; consist og a movable fishway gate at the intake to the fish ladder -
- and a 24-in. reinforced concrete pipe reservoir drain, both T
located to the right of center of the dam. The fishway gate crest S

elevation may vary from a maximum of 63.0 to a minimum of 59.5. -

The invert elevation to the reservoir drain is 45.0. The reser- e

voir drain is controlled manually by a gate operator at the crest -

of the dam. Both the fish ladder and the reservoir drain -

‘f discharge to a riprapped channel at the right toe of the dam. ‘?
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2.1

2.2

2.3

2.4

SECTION 2: ENGINEERING DATA

Design Records -~ Design data in the form of plans, specifications, a

soils report, and an application to the State for authorization to
construct the dam were located at SEA Consultants, Inc., 54 Canal
Street, Boston, Massachusetts 02114. The soils report is also
available from Goldberg, Zoino, and Associates, 30 Tower Road, Newton,
Massachusetts.

Construction Records - Construction records for this project are

Tocated at SEA Consultants, Inc.

Operation Records - No operation records other than piezometer

readings taken when the reservoir was first filled, and again a few
months after, were located for this facility.

Evaluation

a. Availability - The soils report and the peizometer readings are

b.

Ce.

available at Goldberg, Zoino and Associates. Other documents
described above are available at SEA Consultants, Inc.

Validity - The available data are in good agreement with con-

ditions observed during the site examination with the exception of
the elevation of top of dam. Field measurements indicated a top
of dam elevation 1.5-ft. higher than that shown on the design
drawings. Discussions with the designer confirmed the dam was
constructed to a higher elevation than shown on the plans.

Adequacy - The available data, in combination with the visual eval-
uation described in the following section, is adequate for the
purpose of the Phase I investigation.




SECTION 3: VISUAL INSPECTION

3.1 Findings

| a. General - The Phase I visual examination of the Aaron River Dam
- was conducted on 28 July 1980.

T In general, the earthen embankment, principal and emergency
Ei spillways and appurtenances were observed to be in good condition.

The reservoir level at the time of the site examination was 3.0
#, ft. below the weir crest.

Visual inspection checklists for the site visit are included in
. Appendix A and selected photographs are given in Appendix C.

— b. Dam - Visual observations of the dam, principal spillway and

emergency spillway earthen weir revealed no evidence of lateral
movement, settlement or other indication of instability. The
following items were noted at the dam:

) (1) The downstream slope has a reasonably good grass cover and

‘: was mowed as shown in Photos 1 and 3. Some weeds were pres-
ent in the riprap and along the toe berm.

- (2) The upstream riprap wave protection is in generally good con-
e dition as indicated by Photo 4. However, a few stones have
been dislodged (apparently by trespassers) near the fishway.

(3) There was no visible evidence of seepage along the toe,
although observations were limited by the presence of
tailwater in the discharge channel as indicated in Photo
3. The outlet pipes from the toe drain system were not
discernable.

(4) Two of the ten piezometers shown on the plans (P-8 and P-9)
were not located.

The following items were noted at the emergency spillway earthen weir:

(1) The crest has a good grass cover, but was not mowed. Some
weeds were growing in the riprap as shown in Photo 12 .

(2) There was an accumulation of driftwood near the left end of
the embankment.

(3) The discharge channel has started to become overgrown with
brush as shown in Photo 13.

(4) There is no defined path or road for access to the emergency
spillway.

. w
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The following items were noted at the principal spillway:

(1) Two boulders are present in the discharge channel immediately
adjacent to the spillway weirs as shown in Photo 5.

l (2) Cracks in the spillay weir have been recently sealed.

C. Appurtenant Structures - The visible portions of the low level

i outlet works, as shown in Photos 8 and 9, are in excellent
condition. Only some slight efflorescence was observed on the

» interior of the control vault. The fishway shown in Photos 10 and

N 11 was also noted to be in excellent condition. Some minor logs
were observed partially obstructing the intake and they were
removed during the inspection. One section of hand railing on the
right hand side of the intake accessway has been vandalized.

d. Reservoir Area - Aaron River Reservoir is surrounded by moderate
to flat terrain which is moderately forested. The shoreline of
the pond is totally undeveloped. There appears to be no signif-
icant potential for landslides into the pond which would create
waves that might overtop the dam. No conditions were noted that
could result in a sudden increase in sediment load into the pond.

e. Downstream Channel - Discharges from the principal spillway pass
through a rock cut to an improved riprapped channel at the toe
of dam as shown in Photos 2, 6 and 7 before becoming the Aaron
River. This river passes under Doane Street and joins Herring

' Brook flowing from Lily Pond to form Bound Brook. Bound Brook

ii passes under Beechwood Street and State Route 3A, traverses North

) Scituate and discharges into Cohasset Harbor at the Cohasset -

Scituate, Massachusetts town line. The waterway from the dam to

L North Scituate is on a flat gradient and passes through a series

R of swamps. The control structure shown in Photo 14 controls the
water level in the upper portion of Bound Brook, Herring Brook and
l. Lily Pond. The channels upstream of the control structure to Lily
o Pond were excavated during the construction of the dam to improve

their flow characteristics. The Doane Street and Beechwood Street
= areas adjacent to the waterway are developed and Bound Brook

- passes through North Scituate which is a developed area.

- Discharges from the emergency spillway would flow over a cleared
strip of land which has started to becoine overgrown with brush as
shown in Photo 13. The flow would enter a swamp upstream of Doane
Street and join the downstream waterways from the swamp that abuts
Lily Pond, Herring Brook and the Aaron River downstream of Doane
- Street. With the exception of the flow passing over Doane Street, S
L the flow would be passing through underdeveloped areas. ]

3.2 Evaluation - The dam is considered to be in good condition based on e
visual observations. A few minor deficiencies require maintenance, as Ll
detailed in Section 7.




4.1

4.2

4.3

4.4

4.5

SECTION 4: OPERATIONAL PROCEDURES

Procedures - In general, there is no formally established routine for
the operation of the dam. The reservoir level is established by the
water consumption needs of the Town of Cohasset. The reservoir drain
is normally closed and some flow is maintained through the fish ladder.

Maintenance of the Dam - There is no estabiished formal maintenance
program for the dam. The operator indicated that the dam is inspected
and maintained on the basis of need.

Maintenance of Operating Facilities - Water is released from the
reservoir to meet minimum flow requirements in Bound Brook (lcfs) and
water supply requirements of the Town through the fishway intake. At
reservoir levels below EL. 59.5, water may be released from the reser-
voir through the 24-inch diameter reservoir drain. Maintenance of the
fish ladder and the reservoir drain is performed on a need basis.
Although the operability of these facilities was not demonstrated
during the site inspection, they are both reported to be in good
operating order and no conditions were observed which would indicate
otherwise.

Description of any Warning System in Effect - There is no established

warning system or emergency preparedness plan in effect for this
structure.

Evaluation - Maintenance of the facility is being performed on the
basis of need. There is currently no formal operational procedures in
effect for Aaron River Dam. Formal operational procedures, main-
tenance programs, warning system and emergency preparedness plans
should be established.




SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a.

b.

Ce.

d.

General - Aaron River Dam is an earth embankment project on the
Aaron River and forms a water supply impoundment in the southwest
corner of Cohasset, Massachusetts. The watershed is 4.8 square
miles of mostly undeveloped land including the southeast section
of the Wampatuck State Park. The drainage area is flat and
coastal with considerable upstream storage. At principal spillway
crest (E1. 65.0 NGVD) the reservoir storage is about 1,470
acre-ft, increasing to 1,780 acre-ft. at the emergency spillway
crest (E1. 67.0) and about 2,350 acre-ft. at the top of the dam
(El. 70.5) The principal spillway, which has no facilities for
flashboards, is ogee shaped and is about 230 feet long. The
emergency spillway is a 160 ft. long riprapped earthen weir with
crest El. 67.0 It is located about 1,250 ft. to the left of the
principal spillway and is separated from it by natural high
ground.

The length of the dam, not including the principal spillway which
is located to the left of the dam, is about 900 ft. The overall
height of the dam is about 29.5 ft. The reservoir drain is a
24-in. reinforced concrete pipe located to the right of center of
the dam and is controlled from a gate operator on the crest of the
dam. Further to the right is an intake to a fishway which
discharges to a riprapped open channel at the toe of the dam. The
dam is basically a high spillage-low surcharge project.

Design Data - The following hydraulic/hydrologic design data
for the dam was obtained from SEA Consultants, Inc. 54 Canal
Street, Boston, MA 02114.

Drainage Area, (square miles) 4.8
Peak Outflow (100-year flood), (cfs) 550
Design Storm Duration, (hours) 24

Peak Hour Rainfall Intensity, (in/hr) 2.7
Runoff, (inches) 5.0
Design Flood Level Elev. (NGVD), (FT.) 66.0

Experience Data - There have been no major floods since the

dam was put into operation late in 1978. The owner representative
indicated that there was some discharge from the principal
spillway in the spring of 1979, but there were no measurements
taken of the reservoir level.

Visual Observations - The visual inspection of the dam was

made on 28 July 1980. At the time, the reservoir water level was
about 3.0 ft. below the principal spiliway crest level (65.0
NGVD). The average freeboard at the dam was about 8.5 ft. The
principal spillway approach channel was shallow with rock outcrops
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in areas. There were also some rock out-crops against the
downstream face of the spillway crest which would influence
discharge. The spillway discharges into an excavated rock channel
leading to a riprapped channel along the toe of the dam. The
outlet works was closed during the inspection.

Test Flood Analysis - Based on the Corps of Engineers

Guidelines, the recommended test flood for the size, intermediate,
and the hazard potential, high, is the PMF (Probable Maximum
Flood). The test flood was determined using the Corps of
Engineers "Guidelines for Estimating Maximum Probable Discharge in
Phase I Dam Safety Investigations". Based on a flat and coastal
drainage area, a PMF peak inflow rate of 800 cfs per square mile
was selected for the 4.8 square mile drainage area. The resulting
peak test flood inflow is 3,840 cfs.

Surgharge storage routing resulted in a routed test flood outflow
of 3,500 cfs at a stage of 67.7. The dam would not be overtopped
and would maintain about 2.8 ft. of freeboard. The depth of water
over the principal spillway would be about 2.7 ft. and the depth
of water over the emergency spillway would be about 0.7 ft. The
principal spillway capacity at the test flood elevation would be
about 3,180 cfs or approximately 91 percent of the routed test
flood outflow. The remaining 9 percent would discharge through
the emergency spillway and the fishway outlet. The outlet works
capacity at spillway crest elevation is approximately 80 cfs.

Dam Failure Analysis - Based on the Corps of Engineers Guidelines

for estimating Dam Failure Hydrographs, and assuming a failure
would occur alonyg 40 percent of the mid-height length of the dam
with water at test flood stage (El1. 67.7), the dam failure outflow
is approximately 51,000 cfs. The project test flood discharge
prior to a dam failure is 3,500 cfs for a total outflow of 54,500
cfs. The project discharge prior to a failure would flood one
house at Doane Street by 1.0 to 1.5 ft., Doane Street would be
overtopped by about 1.5 ft. and the 01d Cohasset Water Treatment
Facility would be flooded by about 1.0 ft. It is estimated that
no other structures would be affected. After a dam failure, the
combined outflow of 54,500 cfs would affect subtantial residential
development, the new Cohasset Water Treatment Plant, State Route
3A and several other roadways with a resulting "high" hazard. The
area between the dam and Doane Street would be the most severely
affected. Doane Street is only about 1000 ft. downstream of the
dam and the reach has no storage capacity which could attenuate
the flood wave. Doane Street would be overtopped by about 14 ft.
and 25 houses would be flooded in this area. Downstream of Doane
Street the flood wave would attenuate significantly in the swamp.
Still, in the reach between Doane Street and Beachwood Street, 12
houses would be flooded by about 3 ft. of water or less. The old
Water Treatment Plant would be flooded by about 4 ft. and the new
Treatment Plant Facility by about 1.5 to 2 ft. Beechwood Street
would be overtopped by 3 to 3.5 ft.

Subsequent downstream streets, including State Route 3A, would be
overtopped by 1 to 1.5 ft. About 15 houses would be affected by 1

ft. of water or less before the reservoir storage would empty to
the Cohasset Harbor.




6.1 Evaluation of Structural Stability

SECTION 6: STRUCTURAL STABILITY

ll a.

n‘_j bn
-

Cc.
o
. d.
’
. e.

Visual Observations - No evidence of instability was observed

during the site examination on 28 July 1980.

Design and Construction Data - Available records include Plans and

Specifications, a Geotechnical Engineering Report and a published
article describing earthwork operations. Based on a review of
this data, it is considered that the dam, principal spillway and
emergency spillway earthen weir should have adequate margins of
safety for stability under static conditions.

Operating Records - The only available operating records relating

to structural stability are two sets of piezometer readings. The
piezometers were read in January 1979, at the completion of the
first reservoir filling, and again in March 1979. This data indi-
cates that the internal chimney drain is effective in limiting
pore water pressures within the downstream portion of the dam
embankment.

Post Construction Changes - There have been no known structural

modifications to the embankments since construction.

Seismic Stability - The Aaron River Dam is locatd within Seismic

Zone 3 and, in accordance with recommended Corps of Engineer's
Guidelines, suitable analyses relative to the vulnerability of the
dam to seismic events should be on record. Seismic analyses are
not available. Therefore, the stability of the dam under seismic
loading conditions is not substantiated.




SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

F a. Condition - Based on the visual examination and review of

- available records, the dam and spillways were found to be in
good condition but are rated in fair condition due to lack of
-~ siesmic analysis.

b. Adequacy of Information - The evaluation of the facility has been
based on the visual examination, consideration of available docu-
E’ ments and past performance and application of engineering
judgement. The information available or obtained has generally
been adequate for the purposes of the Phase I assessment.
However, it is recommended that additional information relative to
seismic stability be obtained as outlined in Section 7.2.

r c. Urgency - The recommendations for additional investigations and
E remedial work, outlined in Sections 7.2 and 7.3, respectively,
should be completed by the Owner within 2 years after receipt of
this report.

7.2 Recommendations

It is recommended that the Owner arrange for the following to be per-

formed by a registered professional engineer qualified and experienced
in dam design:

1) Assess the vulnerability of the dam embankment to seismic
events by performing appropriate engineering analyses.

2) Establish criteria for regular monitoring of the existing
piezometers.

The Owner should implement corrective action if required based on the
results of the above engineering evaluation.

7.3 Remedial Measures

a. Operation and Maintenance Procedures - The following work should
be performed by the Owner:

(1) Mow the emergency spillway embankment and remove accumulated
debris. Both dam and spillway embankments should be mowed at
least once per year to vacilitate visual inspection.

(2) Restore riprap wave protection as required.

ER WA Yot
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(3)

(4)
(5)
(6)

(7)

(8)

(9)

(10)

Locate and maintain all existing piezometers. Monitor piezom-
eters on a regular basis. Long term changes in piezometer
water levels may indicate the need for maintenance of the toe
drain system,

Restore the fishway accessway railing.
Clear brush from the emergency spillway discharge channel.

Establish an access way to the emergency spillway to facili-
tate its maintenance.

Remove weeds and brush from riprap and crushed stone sections
of dam to insure that the growth does not become unmanageable.

Remove loose stones and boulders from the principal spillway
discharge channel.

Develop a formal operation and maintenance manual for the
facility.

Establish an emergency preparedness plan and warning system
in cooperation with downstream officials and institute a
program of biennial technical inspections.

7.4 Alternatives - There are no practical alternatives recommended.
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APPENDIX A

INSPECTION CHECKLIST

)
. Page No.
VISUAL INSPECTION PARTY ORGANIZATION A-1
— VISUAL INSPECTION CHECK LIST
Embankment: Dam A-2
Spillway: Principal A-3
Outlet Works: Reservoir Drain A-4
- _ Outlet Works: Fishway A-5
Embankment: Emergency Spillway A-6
'
[




VISUAL INSPECTION PARTY ORGANIZATION
NATIONAL DAM INSPECTION PROGRAM

DAM: Aaron River Dam

DATE: 28 July 1980

¥ LR

TIME: 1:30 PM

WEATHER: Sunny

WATER SURFACE ELEVATION UPSTREAM: 62 (NGVD) N

L .
cet
. AL -

at e Aten®a s tafa s,

STREAM FLOW: Minor (some discharge through fishway)

LI N

INSPECTION PARTY:
1. Roger H. Wood, CDM

2. Joseph E. Downing, CDM
3. Joseph R, Araujo, CDM
4, _John W. Critchfield, H&A
5. _Douglas G. Gifford, HEA s
PROJECT FEATURE INSPECTED BY REMARKS S
1. Structural/Operations Roger H. Wood _'255 3
2., Hydraulics/Hydrology Joseph E. Downing and Joseph R, Araujo zfz}
3. Embankments Douglas Gifford and John Critchfield };{;
a. o
PRESENT DURING INSPECTION: [ o=nnn
1. Edwin H. Pratt, Superintendent Water Department, Owner Representative - \
and Operator el
2. -
3. R
®
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM
DAM: __Aaron River Dam DATE: _ 28 July 1980
EMBANKMENT : _ DAM
CHECK LIST CONDITION
1. Upstream Slope 1.
a. Vegetation a. Few weeds in riprap.
b. Sloughing or Erosion b. None apparent.
c. Rock Slope Protection - c. Few riprap stones dislodged.
Riprap Failures d. None observed,
d. Animal Burrows
2. Crest 2.
a. Vegetation a., Gravel, with isolated weeds.
b. Sloughing or Erosion b. None apparent,
c. Surface cracks c. None apparent.
d. Movement or Settlement d. None apparent.
3. Downstream Slope 3.
a. Vegetation a. Grass and weeds, mowed.
b. Sloughing or Erosion b. None apparent.,
c. Surface Cracks ' c. None apparent.
d., Animal Burrows d. None observed,
e. Movement or Cracking near e. None apparent,
toe f. None observed (tailwater present in
f. Unusual Embankment or fishway ditch).
Downstream Seepage g. None observed.
g. Piping or Boils h,i Internal chimney drain with collector
h. Foundation Drainage Features pipe at toe.
i. Toe Drains
4, General 4,
. Lateral Movement a. None apparent,
b. Vertical Alignment b. Good.
¢. Horizontal Alignment c. Good.
d. Condition at Abutments and |d. Good.
at Structures e, None observed,
e. Indications of Movement of |f. Frequent (hole in fence).
Structural Items g. Found 8 of 10 piezometers.
f. Trespassing
g. Instrumentation Systems
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VISUAL INSPECTION CHECK LIST o
NATIONAL DAM INSPECTION PROGRAM ] s'ﬁ
Y DAM: Aaron River_ Dam DATE: 28 July 1980 ;
N SPILLWAY: PRINCIPAL )
CHECK LIST CONDITION <
>
- 1. Approach Channel 1.. o
a. General Condition a. Good, . |
b. Obstructions b, Small log in channel. o
c. Log Boom etc. c. None, L
- 2. MWeir 2, ®
a. Flashboards a. None. -
b. Weir Elev. Control (Gate) b. None, >
c. Vegetation C. None observed, o
d. Seepage or Efflorescence d. 2 minor efflorescent spots. N
e. Rust or Stains e. None observed. h
{ f. Cracks f. Sealed. ®
g. Condition of Joints g. Excellent, . s
h. Spalls, Voids or Erosion h. No material condition observed, o
i. Visible Reinforcement 1. None. S
j. General Struct., Condition J. Excellent. S
v . . NS
4 3. ETSCZSEgﬁ Channel 2. None. {i:_;
b. Stilling Basin b. Rock ledge (2 boulders) e
. Channel Floor c. Good (ledge). Minor loose rock and BENE
d. Vegetation d ;gge:at1on. R
e. Seepage . N1n0 .b 4 — e
- f. Obstructions $. ngebgu§§;:§ 5resent >
: g. General Struct, Condition 9. Good. .
4, Malls . .
a. Wall Location 4a_ Right Side
(1) Vegetation (1) None observed, SO
(2) Seepage or Efflorescence §2) None observed. »
(3) Rust or Stains 3) None observed,
(4) Cracks (4) None observed. Minor crack at weir,
(5) Condition of Joints (g) :o:e ogserveg.
(6) Spalls, Voids or Erosion §7; Ngng gb:::zgd.
. (7) Visible Reinforcement (8) Excellent g '
(8) General Struct. Condition y "
1 ’
' »
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: A Rj 0 DATE: 28 JU]_Y 1980 -l
L) OUTLET WORKS:  RESERVOIR DRAIN e .

CHECK LIST CONDITION

— 1. Inlet 1. Within pond, not observed, ®
a. Obstructions
b. Channel

¢. Structure

d. Screens

— e. Stop Logs
f. Gates °
2. Control Facility 2,
a. Structure a. Good,
_ b. Screens b. None.
! c. Stop Logs C. None, E
d. Gates d. Sluice gate good, °
e. Conduit e. Not observed. S
f. Seepage or Leaks f. Efflorescence one foot down from top. ﬁ}};;j
3. Outlet 3. 1j§fﬁ£
a. Structure a. Excellent. L
K b. Erosion or Cavitation b. None observed. e
C. Obstructions c. None observed, e
d. Seepage or Leaks d. None observed. R
4. Mechanical and Electrical 4. ‘;ffkg
= b Mvareulie System a., b and d through f - not applicable. o

¢. Service Power

d. Emergency Power
e. Lighting NP
f. Lightning Protection R

Cc. Manually operated gate.

5. Other o




VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM:  Aaron River Dam DATE: 28 July 1980
OUTLET WORKS: _FISHWAY
CHECK LIST CONDITION
1. Inlet 1.
a. Obstructions a. Two minor logs.
b. Channel b. Within pond.
¢. Structure C. None.
d. Screens d. None,
e. Stop Logs e. None,
f. Gates f. Excellent condition.
2. Control Facility 2.
a. Structure 3. Excellent(one railing missing left side
b. Screens b. None,
c. Stop Logs ¢c. None.
d. Gates d. See 1 f.
e. Conduit e. None observed.
f. Seepage or Leaks f. None observed.
3. Outlet 3.
a. Structure a. Fish ladder - excellent condition.
b. Erosion or Cavitation b. None observed.
c. Obstructions c. None observed.
d. Seepage or Leaks d, None observed,
4, Mechanical and Electrical 4,
a. Crane Hoist a, N/A.
b. Hydraulic System b. N/A.
¢. Service Power c. Manual operation.
d. Emergency Power d. N/A.
e. Llighting e. N/A.
f. Lightning Protection f. N/A.

Other
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DAM:

EMBANKMENT: EMERGENCY SPILLWAY (earthen weir)

VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

Aaron River Dam

DATE:

28 July 1980

CHECK LIST CONDITION
1. Upstream Slope 1.
a. Vegetation a. Few weeds in riprap.
b. Sloughing or Erosion b. None observed,
c. Rock Slope Protection - c. None observed.
Riprap Failures d. None observed.
d. Animal Burrows
2. Crest 2.
a. Vegetation a. Grass and weeds.
b. Sloughing or Erosion b. None observed.
c. Surface cracks c. None observed,
d. Movement or Settlement d. None observed.
3. Downstream Slope 3.
a. Vegetation a. Few weeds in riprap.
b. Sloughing or Erosion b. None observed.
¢c. Surface Cracks ¢. None observed,
d. Animal Burrows d. None observed,
e. Movement or Cracking near e. None apparent.
toe f. None observed.
f. Unusual Embankment or g. None observed.
Downstream Seepage h. None,
g. Piping or Boils i. None.
h. Foundation Drainage Features
j. Toe Drains
4, General 4,
. Lateral Movement a, None apparent.
b. Vertical Alignment b. Good,
¢. Horizontal Alignment c. Good,
d. Condition at Abutments and |d., Good.
at Structures e. No structural items,
e. Indications of Movement of |f. Frequent (campfire on crest, right
Structural Items end),
f. Trespassing dg. None.
g. Instrumentation Systems
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APPENDIX B

ENGINEERING DATA

DOCUMENTS Page No.
List of Available Documents B-1
PRIOR INSPECTION REPORTS

Date By Page No.

November 25, 1975 SEA Consultants, Inc. B-2-19
A.A. Vulgaropulos B-11-13
Cohasset Water Department B-14-15

February 13, 1978 New England Construction B-16-18

DRAWINGS

No. Title Page No.

1. Dam Plan and Profile B-19

2. Typical Dam Sections & Details B-20

3. . Emergency Spillway and Low B-21
Level Qutlet

4, Low Level Qutlet Details B-22

5. Miscellaneous Sections & Details B-23

6. Fishway Structure (Excerpt B-24

from Sheet 8 of 10}
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gallons. Mowever, information must e submitted to enzble the Corrn..ssmne‘ tce '

‘ " determine whether a'aprov._l is nccessary. ) - o -
- Apc"ova’ of this plan doos nct relezse > the a,nl:.c::.t Tom tre requiremant .. :
- of 2 licens: urder G. L. Crapter 91, if suck a licsuse ...s nssessary. RS
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) oy -

‘ o ~Pgived 11725/ A

N T e N e TR T s T LT S e L Ly N

N

PSS WP P VLI S S AT WA SIS LI AT ST S i Sl ViR Telk S T W, (TS L“h h‘li. i‘ '.’|i' i‘l i a -.’ - .' i ~."-.‘ B G "3."-.'-\.'.~ . <t . x]
aa




Part "A" '
| A
{ITJRISDICTIO'AL DETERIVATION
‘Tcheck the appropriate column)
i Yes Ho
B Y. Is {here a risk to Life and Property _
dowvngtream in the event of failure? S X
. “\ 2. Does the area draining into the pond : . x ) .
© o .- exceed one square mile? . Lo - :
: 3. s the height of the dam exceed 10 ft. abova : % -
- 2natural bed of the stream a.t a.rvpoint? e et
: 4. Does the vclmne of vater mpounded at ‘maximum L o o
;v g , paol level exceed one million gallons? - X o X
. . I.f the answer o any one of the above questlons is Yes, then the ’]
i l ) Comaissioner of Environmental Quality Engmeer:.ng has Jurisd:.ction. Proceed
) s - with Part B of this application. S
» . . I the answers to all four of the zbove quest:.ons are no, please submt R
backup information for a review by this Department for our Junsd:l.ctmnal »
i : ' detemdnation. The bac‘rup informstion should include at least: .. ._. Yo
' . ‘a. - A copy of a topographic map clearly inﬁcata.ng tha locatiom or the
. dam and the effective drainage area. . - .. . . _ ;
-~ b A sketch ..hamne the maximum section of the dam :Lndicat:ng its ',
) A . - height, as measured fram the lowest po:lnt of the streambed.
Co Calculations for the volumz of watexr impound.ed 2% thc ma:dmm
; desizn pool level. , .
. (1' o ) ':_!. A brief statement pertaining to doxmstream eonditions mn.th respect ! -
. - to. risk to life and property. o L T
2= 7 ee The signsture of zpplicant ‘and eng:i.npe,;,. |
e ‘ ) . . L MUY SR
» o~ . , -
P N .
. \, : .
;
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V- Part e
a .
GENERAL INFORIATION
1. I.ocation.(Ciiy'f-Tom) __Cohasset
2. Detailed deséription of dam location
- ' . Sl of the Wompatuck State Park. About 1.4 miles south;vesferly'
S from Route 3A; and 0.2 miles westerly Erom Doane’ Street ‘and |
¥ summer Street. .
! s 3 Presént or Prospective Owner(s) . _ 4
' Name(s) Town of Cohasser _c/o Boazd Af tiatiz Commicai '
Street . caers
v ‘ .'ciW/T??““ Cohasset, - State Mass.Z:v.p 02025
N .- . - Telephone ; '
_‘ ] ) ) (6173, 2383-0n57.
. " 'b. Name of U.S. Geological Survey Map Quadrangle
) ' ' Cohasset, Mass. 3
- . s. Name of Reservo_j.r:or Waterwvay __ Aaron River/Bound Brook
6. Is there specific legj.'élative authority to _cmstr;zct the dan
_ ) . Yes (X) Identify Chapter 1163 of1973 C
- IR No () An Act relating to the Improvement of the
SR ) water supply for the town of C:ohasset.
7. Pu.rpose for the dam Municipal Water Sugplx B |
. 8. Nature'of the ‘work . ) o
N . - i
‘ Proposed dem (x) -
Alteration of existing dam () o
Major repair of existing dam () N
| : ) .
e > | N
B i
B R
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Part "B" {continued)

HAZARD EVALIJATION

(Downstream field investigation)

_1.~ Tne est:.n-ated m.mber of peop.l.e tbat could be affected by Ovel'topamo R

. . or failure of the stmc‘lmr and to what degres they would be a.uected.

i

) oveétopp:.ng flood level alone would not affect any people d:.rectly._

. Pan.lure "of the dam wduld affect “about 30 people downstteam by flood:.ng-

| of ﬂieir'ﬁtoperﬁiés.\ SR T .‘
I i ) Lt ‘?'_".. ; R - . . BEIEE Y oo : ... oo ". L ..-'."_:-;,.A

— e ™

T ~

'.;",:2;‘=' The mumber of propert es (!;\omes, buildings etc. ) -and the est..mated extem'._

- of damage by bvertOpping or fa:lure _Overtopping flood level alone would

:|.mmdate. about 60 addlt:.anal acres azound ‘the reservo:.r. Faxlure of the

. dam would flood about 140 additional acres downstream’ ;’.ncludzng __-less tha.g :

<

10 homes.” . ’ L . . e : _‘.:l'f"-_-'

3. Roads (ty'ce) or o*her structures that could be affected by overhopp:l.ng

or failure ' peechwood Street, Doane Street, the Old Water Treatment’ Plan.‘- .

‘ .R_oad,. Bound Brook Control Structure. _— R Y :: .
L. "Ad2itionsl Information: _ I R

Under existing conditions there is flooding potential of certain proper-
ties downstream in the area of Doane Street, Lily Pond and North Scituate.

. The Raron River Dar would regulate flows to some extent and lessen the
ﬂ.ood:.ng potenti.al. .

B-5
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Part "B" (contimuied) .

Dams"

._1.-
24
3

™

5.

. .-'.v ":..6.
-7.

(attach a copy of U. S. Topograpnic Map with |
the outline of the Srainage divide). .

Previous hnom flood of record Elev. 51 5+ at Doane St.
(month) March (year) 1968

Des:.gn maximmm flood level elavatlon " 66.0° . -

Additional informstion: A two foot wide gated fishway Will ~
.carry excess runoff from frequent storms. The principal.: .
_spillway will ove.flow gene*ally during greater than S-year

storms.  The emergency sp:.llway would operate only during
rare storms in excess of loo-year frequency. - .

g

vy P prep———————— r—————
-5- L
o
HYDROLCGIC CONSIDERATIGNS S
Sl Pmceonras for hydrologlc des:.gn 2s oon..a:.ned in the latest edlu:.on of "
the U. S. Departx.-ent of the Interior, Bt..rean of R..clamatlon "Dealgn of Small ‘
Peak Cutflow (100 yr) 550 S T e poml
Deszgn stoxm durau:.cn gg hours - - R
Fainfall Intensity (Peak Houx) . . 2.7 - w/hr, :
Percent Runoff varies® Raipfall=6.8"; _ - - inches.
Runoff=5.0" T
Conhr:.butory Dra:.nage Area 4.8 ) Sgemi.




e - r‘.'.‘,r.f."‘_"r—x""."".v"'." hAPEGR S et Al ARl AN el A S . S 3 v v - - b - Y
e . o, j‘
o ,*
-6~ .
h - - ) ]
f\ Part "B" (continued) - ]
o
DESIGY CRITEZRIA o
1. Datum used: T
(a) M.S.L. of 1929 Yes - AP
(b) Assumed. i - . o
- : ®
: . (c) O‘t.he" L - . .
,{2. Maxirum height of the dam _26.0_ | ft. ;
. S ]
S (a) IOp eleva‘h:mn of dam 69.0 — T ]
- (b) 'i‘c- eleiratmn of spillway ~_65.0 O — I
"3. Volume of wa+er :mpozmded at . ) SR N
| maximum design pool level. 1570 ac-ft = s513. m.l vaJ_Icns S :
b ‘4. Present rllver bed or chamnel : O R
- " elevation € .dzm ' 43. + ' o LA
'5. Normal pool elev. . - 839 : R '- o ;
R sur.t‘ace area 129" ' Cac o ) ]
. y T ) . . ] . : ,.." " ol
- 6. Ha:dmun pool glev.. €6.0 S . *
surface area’ i " ae o PR
48 - IR
7. Type of strxcture (ear"uh eoncrete, etc) ":-"..:7'_(:'_-:‘
. Earth Dnhanlment -,"’.t" ..-_-..4‘—.:;4
.. . .. - -, e o : 1
. 8. Crest xd.dth 12 ft. L o R
9. Freeboard as measured from .,he maximn des:.gn ) -_‘Z?r_.;-j
- pool J.evel . 3.0 . . R
; : ' e 1
10.° Length or Principsl spillway - 200 ft - . -
1. Descriptlo'x of px:lncipal spillway Ogee concrete wair w1th shute o
T T _spilivay _in rock. ' i - '_ .o- -
12. PBEmergency spi.‘L'Lway Yes (x) No () . E R
‘ * If yes, describe low earth embankment with stone pro-- '. RSO
tection - Crest @ 67.0 .- RO
13. Gates Yes ( Nurber 1 @ Fishway . Size 2_—’-5-1'-5... RORUET
: No (7) 1 @ low level outlet <3 °
1L. Yature of slope protection Riprap (above elev.-55.0 fae ‘and below :::
(riprzp, vegetated etc.) rn.. 400 ar eo eam. Ll
2 - R
15. Stop log structure (3) loamed and seeded (top -a.nd. d?wns't.ea.m face)
) Yes () liecaanical () Marmual ( ) . °
Ho (¥ T SR
- B7
L SO I ODC PR T IR e B =




SUBSURFACE TNVESTIGATION

Boring log.:, analysis and recurmendations to accompany
thl... apohcation. _ Do
- . See Plans and Specifications. S _— _' ®

COIST mc;xov DRﬂtT%S

(Su.bm.t 2 copi«-s with this application) -James & addresses of . _
pmperty owers for all parcels of land within the ﬂ.owage arez rust o
be’ clearhr md:.cat.e.. on the pl.-.n : . R - ) o [ ]

. covs'.rr'.uc'rro'«T SPEC T‘IC&TIO\’“ =
‘(Su'nmt 2 ocp:x.es with this application) ‘ i .
cnrcrmbdncn OF msvmum mmm consmcrm L
Inspﬂc‘.mgL avent (}ust be appmvad by the '.Eesign Eng:meer) o -
~. Name g v » Consulta.nts Inc. P ‘ - ) j'.”—_
.'Streeti 90 Canal Street e ,- \
_ C:.ty/Town B°St°nr ‘ Sta.te‘ Mass.. - ""Zic‘.02~l'14: | _
a Tele;)hone (617) 742-1133 AR R BN .

T Inepectior' d:..ring conetmctlc'x periods will be conducted by ‘the appmved STl T
. engineer on a full-tims basis. Bi-monthly progress reports are to be sutmitted . L
-to the Massachusetts Department of E.Q.E. ;(bcal Da.strict ofﬁ.ce) m.‘l;h .-_~~

i coples submitted to the owner and/desi/ eer. ] e e
o Iﬂspactor signature S .' Da.te Z/é&/?a o

Applicant signaj:ure

* Besign engineer

B-8
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Part "B" (continued)

SIGUATURE SHEET

APPLYCANT

Yame Town of Cohasset - x mmisssaner

Street . 43 Elm Street -

City,rm : Coha-ssetL’ : : - Stats ﬁas's'. - le 02025 : '.

_ Telephone __ 617) . 3830057 R
- 'Signamre /;Z/Z@»/ e 'Dateﬁé /7:’-
r . ) * .'- ‘ .'.V_'.' - * . .
L . : ..

' CONSULTANT EICTNEER FIRM .- SR

¢ \ _ . : o R

l v Name. S EA Consultants, Inc. - - ST ) . nem

trest 90 Canal Street ' , : RS

City/Towa B'oston,.‘ ; ‘State leas'é.' T zdp 'Q2]J4""'.

a Telephone (617) 742-11W ﬂ,/——j | A‘;; /ﬁ' .h_
_' *Sz.g'xamre and P.E. Stamp / P /’f R .13.87?‘/'-Zﬁ L

 #(P.E. STAIP & smrmmm REQUIRED Gi ALL sum:rrm.s) R '; -t

»

- Final or "as btuilt" drawmgs are to be sub'rd.tted to this oﬁ:.ca upon cor«:pletiO'A !

of the project. ' .. . ) . .
- - No alterations shall ba mads without the prior review and apnmval of the - -
. Ccmisuoner.

- . FAILURE TO COMPLY WITH THE TERMS OF THIS APPLICATION WILL |

AUTCATTCALLY CAUSE REVOCATION GF THE COMMISSIDNER'S APPROVAL.

» -
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| ATHANASIOS A. VULGAROPLLOS *
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quo;.

i

t

T DISCHARGE RATING

CurVvES )

2. clsuooAY e

r—— -—
" 200 OGEE SPILLLAY WLWUTE |

- lso EMEZGENCV SPH..L.LR)AY

P .
= e el .
) -',‘ - .- =
' o .
! ]
i
t
R C— — Fisrway

SCalt
clifpremmateg—.

~»~--—CL 66.0.

T EMERGENCY
_. SPILLWAY

. CREST AT .
-—-EL. 67.0

e e s e i ey

| 26 7UD0R ST, WALTHAM 54, m___AEQ&_KnLE.lZ._DAb«L,_CQL-_ASSCI_MAS%_

B A cues vt o

e S
i o

As HWAY =3

- ——

63 64 &5
| WATeER ELEVATION

6l

[N
R R .
LY WL WL S, A

. P A
e e et te
IR APRREP PSP &

|
,'\.‘ I
s
et
e v e
PR
lelame va



.

' f

--—-—— ATHANASIOS A. VULGAROPULOS~ -

i
P
i
—
L

. CIViL AND HYDRAULIC ENGINEER —

26 TUDOR ST.. WALTHAM 54, MASS.

—_ . e -

L2

y

_ IMPOUNDMENT_CHARACTERITTICS _

!

T
747
—/4-3

/

/.

129

- b —{ ~— t+—
—t- [

i) SRR e

1
—
i

AARoN_RIVER ERESERVOIR
COHASSET  MASS. |

{

;
—

Z_
@

)
N
|
]
r

T
|

~NETIVE o]

¥

8

g -

C Wise -

100 =

-__..—.ro b —

)

e -

50

o

70

55

TTELEVATION " (MSL) ™




y—-of-

------- MM e el e e e o RN oA =a DA e ast A dhun. S S it A S I

Cohasset Water Supply

Improvements Program
1978 -1979

Board Of Water Consulting
Commiissioners Engineers

John W. Hobbs S'E‘A Consultants Inc.

William 1. Montouri Engineers / Planners
Lot E. Bates Boston, Ma.

Superintendent
Cohasset Water Department

(,0
Edwin H. Pratt
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Cohasset, Mass. earth dam begins to rise at swamp site as Schofield to r., a John Deere tractor propelling an Essex vibratory compactor

workers lay and compact impervious fill manufactured in field by o Cat #641 scraper, a GalioO grader, Hopto #900 hoe ond John
' blending on-site glacial till and silt. The equipment shown includes, . Deere #310 dozer

Firm Makes Fill For Cohasset Dam
By Blending The On-Site Soil

Contractor Schofield and designers
eliminate need for borrow by concocting
impervious fill for dam in field

A Fiot-Allis HD-21 dozer pushes a Michigan #381 scraper during early earthwork on the cut-off
trench. Layered soil consisted of two feet of peat, eight feet of sand and gravel, eight feet of silt,
sever feet of till, and a bottom layer of fractured granite.

Y OMANCEACTURING specified back-

fill material right on the con<truc-
tion site and using a simple but effec-
tive dewatering svstem, the design/
build team for a 1000-foot-long earth
dam in Cohasset. Mass. was able to
save both time and monev.

General contractor Arthur Scho-
field Inc. and a design group that in-
cluded designers SEA Consultants,
geotechnical  engineers Goldberg
Zoino Dunnichff. hvdrologist Arthur
Vulgaropulos. geotechnical engineers
MePhatl  Assocites and a retired
Perini Corp project manager. Cesare
Clueroni. were able 1o binld the 23-
foot-high  dam  uang  unsaitable”
matertal inoa swamp withour install-
Ing a4 wellpomt or deep well svaem

The dam v beme baalt across the
Aaron Ruver to create g 325 000 000
gallon reservon to supplement  the
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A Hopto #900 excavator digs into the tough layer of till as the cut-off
trench nears bottom Once the trench was completed, it was filled
with impervious fill 1o prevent water seepage

tonm s water supplye Ttoas part of a
397 mulhon project to boost the com-
ULy N waler svstem so that water-
ise bans an eftect during summers for
the List ten vears mayv be eliminated.
Alo being built 18 a three-million-
gallon water treatment plant, ex-
pected 1o be completed by general
contractor A, Bonfatu early this vear.

To prevent water from seeping or
“piping” through the earth dam, the
consultants incorporated a *“cut-off”
trench into its design. Before dam con-
<truction began. a trench resembling a
truncated V' was dug to remove the
natural . .ous soil. It was replaced by
an impervious blend of soils. then the
dam was continued upward. using the
same blend of materials. The final
cross-section of the dam resembles a
hexagon with shorter top and bottom
stdex The side slopes of the dam are
2.1. while the trench sides slope at
1201 Overall depth of the structure,
from the 10-foot wide trench bottom
to the 12-foot-wide road on top. is
roughly 30 feet.

I'he original soil at the site of the

At the mixing area, a Cat D-9 slices into the edge of a sandwich of
alternate layers of till and silt. The dozer blade turns over the soil,
producing a mixture that is impervious.

dam was composed of lavers of e
distinct materials a two-toot. top
laver of peat (with water table at
ground level), an eight-foot laver of
sand and gravel. an eight-foor laver of
siht, a seven-foot laver of il and at the
bottom. a laver of fractured granite

Although no one laver was suitable
for use as backfill material. the team
noticed that the si't and till. if mixed
properly. would produce the imper-
vious material they needed. By
themselves. the till was too coarse. and
the silt contained too many fines.

Through calculations followed by
trial-and-error  blending. the team
settled on a mixing procedure that let
them use all on-site material to build
the dam.

Soil excavated from the cut-off
trench was brought to an area nearby
on the site roughly the size of a foot-
ball field. Two Michigan rear dump
wagons and a Hopto 900 backhoe
worked together to remove till and
fractured rock, while a Cat 641 and
two Michigan 381 scrapers removed
the silt, sand and gravel and peat.

Atter tractured rock was scroped from the bottom of the trench,
workers cleaned it with blasts of high-pressure air using @ 2'z-in
hose supplied by a 600 ¢!m Ingersoll-Pand compressor.

At the muixing area. the tull and «ih
were Jaid down alternately in 12-inch
lfts, until a six-foor-tall “sandwich ™ of
siltand tll wias built up If the <oil was
wet, as 1t was many times because of
heavy raines during the carlv stages of
the job. a Fiat-Allis HD-21 bulidozer
first towed a sheepstoot or hartow over
the material which helped 1o drv 1t
out. The actual mixing
complished by a Cat D=9 bulldazer

The D)9 mixed the material by
pushing along the edee of the ol
sandwich, <o that 1 Sliced across all
six of the stacked Lavers ol sl and nll
Bv (()Iﬂiﬂl]nll\)\ \hu\mu oft the p({g(*
of this the dozer’s blade
kept turning over and mixing the two
solls. fornnng a blend of material that
met the speafications for imper-
VIOUSNESS

Was o a0

sandwic h.

Rock that was scraped from the
bottom ot the cut-oft trench  was
stockptled for Later use oy rip rap on
the upstream face of the dam If the
rock pieces exceeded the 2504 max-
imum allowed by the specifications,
they were broken up by a Northwest

The Aaron River, which will feed the new reservoir, is bypassed
around the construction area in a polyethylene-lined ditch that
helped to keep the cut-off trench area dry for workers




Jim Webber, John Ayres, Bill Zoino, Ed Pratt, Fred Aufiero, Howard
Rice, Cesare Cueroni, Ed Robinson, Frank Combridge, Arthur
Schotield, john Roma, Arthur Vulgaropulos.

crane dropping a three-ton demolition
ball. After the trench bottom was
scraped by the Hopto 990, a crew used
a 600 «fm Ingersoll-Rand compressor
and 2*:-inch hose 1o clean off the bot-
tom with blasts of high-pressure air.
Then fill operations began.
Compaction of the impervious dam
fill material was critical, so following
deposition of each lift of the fill by the
C:at and Michigan scrapers it was con-
solidated by an Essex vibratory com-
pactor towed by a John Deere tractor.
Compaction had to be at least 93 per-
cent, and was checked constantly by
Goldberg. Zotno. Dunnicliff. Ap-
proximately 60,000 cubic yards of fill
were required to construct the dam.
Water handling at first was thought
to be the biggest problem for the
design/build team. Theyv had built an
eighr-foot-tall cofferdam of impervious
fill and a 600-foot-lone diversion
channel to shunt the Aaron River
around the site awav from the con-
struction crews, hut there was sull
plenty of water at the dam site itself. A
deep well or wellpoint svstem  was
considered by the team. but they then

decided to first try digging a sump in
the middle of the dam site, and pump-
ing the area dry.

Four three-inch electric submersi-
ble pumps - two Flygts and two Gor-
man Rupps -- were placed in the fast-
fitling sump. Surprisingly, the simple
system dropped the water table
dramatically. right down to the rock
bottom of the cut-off trench.
Piezometers were placed all around
the site to monitor water levels, and
they registered what the workmen
already knew — the area was nearly
chalk dry. Helping to keep it dry was
the fact that the Aaron River diversion
ditch. at hydrologist Vulgaropulos’
suggestion, had been lined with
polyethvlene sheeting. Hence. no
water was allowed to seep from the
diversion trench into the dam area.

When the dam is completed, water
from the new reservoir behind it will
be fed into a brook downstream by
means of a Waterman Sluice Gate and
pipe on the reservoir floor. The brook,
which feeds into the town’s main
water supphy at Lillv Pond, has been
widened. deepened and lined with rip

A Warner Swasey Hopto loads unsuitable peat material onto a Mack haul truck. Approximotely
txo teet of peat had to be disposed of. Note water table 15 right up to ground level.
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A Case skidder and a Cot dozer work during the very early
stoges of the Cohasset project. Clearing operations and brook
widening were performed during the winter of 1976-1977.

rap for about 600 feet to increase
flows.

This brook improvement was done
in the middle of the winter of '76-'77,
when the job first began. Schofield
decided to take advantage of the bear-
ing capacity of the frozen swamp. The
contractor walked three cranes out on
the icy soil (Northwest, Koehring and
Link-Belt) to the banks of the brook.
Holes were drilled through three huge
boulders which were then lashed to
the wire ropes of the cranes. and
repeatedly dropped to break up the
1¥-foot ice covering the brook. Next,
the cranes were equipped with
draglines to excavate and enlarge the
brook.

The Cohasset Dam and the new
water treatment plant were scheduled
to be finished by the time this report
went to press. When the new system is
operational sometime this Spring, it
will be capable of supplying up to
three million gallons per day of pure
drinking water — enough to serve the
community until the vear 2000.

Kev personnel on the $3.7 million
improvement program are- for the
town. Ed Pratt. water superintendent;;
for Arthur Schofield Inc. Arthur
Schofield, president, Howard Rice,
supenntendent.  Keuth  Banks, asst
superintendent. John Roma. project
engincer. and Virgima Ober, project
coordinator, tor  SEA - Consultants
Inc . Fred Autiero. SEA project
manager, and Fd Robinson, SEA resi-
dent engineer. for Goldberg. Zoino.
Dunmchff - Ascoaates. im Webber.
John Avies and Bill Zomno. for
McPhail Avociates. Robert Mo Phail
and  Robert Hovler. consultants
Cesare Cueronn and Arthur Vulgar-
opulo~. nd tor A Bonfatn Inc .
builders of the water treatment plant
Frank Cambridee superintendent
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APPENDIX C
SELECTED PHOTOGRAPHS OF PROJECT

LOCATION PLAN

Location of Photographs
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Overview of Dam from Right Abutment

Overview of Dam from Left Abutment with
Portion of Principal Spillway Discharge
Channel in Foreground

Downstream Face of Dam Looking Towards

Right Abutment

Upstream Face of Dam Showing Riprap Wave
Protection and Reservoir Drain Gate Operator
View of Principal Spillway from Left Abutment
View of Principal Spillway Discharge Channel
from Downstream

View of Downstream Channel from Crest of Dam
Reservoir Drain Gate Operator and Top of
Access Vault

Interior View of Reservoir Drain Access Vault
Fishway Inlet Structure near Right Abutment
of Dam

View of Fish Ladder from Crest of Dam
Overview of Emergency Spillway from Right
Abutment

View of Downstream Channel from the Emergency
Spillway

Bound Brook Control Structure

) -
| <
N

O O
1 J
W N

[] 11
(S8 W

Cl"ﬁ (;)(') a0

(?(')
o) ~ ~NOy (o, 04, }

[oe B o

Page No.




,/ Raron-River

G

eservoir

Emergency
Spillway
Principal Spillway

Aaron River

North
> Emergency ’.‘
, Spillway '
Approach Channel

I— Emergency Spillway
Earth Weir

KEY PLAN PLAN OF EMERGENCY SPILLWAY L
orth S
c .
Reservoir Pool -;> '
< Low Level Outlet and Rock Cut Spillway o
‘k&fservoir Drain Downstream Channel ﬁ. .
Fishwa | ] -
' 3 [ '_'~
~ rincipa-:
Ae 1 N 9 |, . pillwa;-
) I L Q -‘.
By L Berm:y sngsmm— 2
P
. e R
T T ‘\-Q‘\ o
‘ijirt Road ™~ o
Beechwood Street N
Aarun River T
PLAN OF DAM )

NOTES:
1. PLAN BASED ON MARCH
1976 DESIGN DRAWING

CAMP DRESSER & McKEE, INC.
BOSTON, MASSACHUSETTS

U.S.ARMY ENG, DIV, NEW ENGLAND
CORPS OF ENGINEERS
WALTHAM

2 MA,

AND CDM FIELD
OBSERVATIONS.

2. 1 DENOTES PHOTOGRAPH
“NUMBER AND DIRECTION
OF VIEW.
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2. OVERVIEW OF DAM FROM LEFT ABUTMENT WITH PORTION OF
PRINCIPAL SPILLWAY DISCHARGE CHANNEL IN FOREGROUND.
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3. DOWNSTREAM FACE OF DAM LOOKING TOWARDS RIGHT ABUTMENT. o
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', UPSTREAM FACE OF DAM SHOWING RIPRAP WAVE PROTECTION AND
RESERVOIR DRAIN GATE OPERATOR.

5. VIEW OF PRINCIPAL SPILLWAY FROM LEFT ABUTMENT.
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6. VIEW OF PRINCIPAL SPILLWAY DISCHARGE CHANNEL FROM
DOWNSTREAM,

7. VIEW OF DOWNSTREAM CHANNEL FROM CREST OF DAM,
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RESERVOIR DRAIN GATE OPERATOR AND TOP OF ACCESS VAULT.

INTERIOR VIEW OF RESERVOIR DRAIN ACCESS VAULT.
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FISHWAY INLET STRUCTURE NEAR RIGHT ABUTMENT OF DAM.
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13.
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OVERVIEW OF EMERGENCY SPILLWAY FROM RIGHT ABUTMENT.

VIEW OF DOWNSTREAM CHANNEL FROM THE EMERGENCY SPILLWAY.
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14. BOUND BROOK CONTROL STRUCTURE LOCATED AT
BEECHWOOD STREET, APPROXIMATELY 1.2 MILES
DOWNSTREAM OF THE DAM.
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APPENDIX D
HYDRAULIC AND HYDROLOGIC COMPUTATIONS

FIGURES

Drainage Area Map
Dam Failure Impact Area Map

COMPUTATIONS

Elevations; Surface Areas; Reservoir Storage;
and Test Flood Determination

Stage-Discharge Relationships; and Surcharge-
Storage Routing

Stage-Discharge Relationship and Storage-
Elevation Curves

Qutlet Works Capacity; and
Tailwater Analysis

Dam Failure Analysis
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APPENDIX E

INFORMATION AS CONTAINED IN
THE _NATIONAL INVENTORY OF DAMS
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