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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:
NEDED-E

JUN 19 1380

[ %1

Honorable Edward J. King

Governor of the Commonwealth of
Massachusetts

State House

Boston, Massachusetts

et

Dear Govermor King:

L I T X

Inclosed is a copy of the Wallace Pond Outlet Dam Phase I Inspection

Report, which was prepared under the National Program for Imspection

of Non-Federal Dams. The report is based upon a visual inspection, a
review of past performance, and a preliminary hydrological analysis.

A brief assessment is included at the beginning of the report.

e

The preliminary hydrologic analysis has indicated that the spillway
- capacity for the Wallace Pond Outlet Dam would likely be exceeded by
floods greater than 17 percent of the Probable Maximum Flood (PMF),
the test flood for spillway adequacy. Our screening criteria
specifies that a dam of this class which does not have sufficient
spillway capacity to discharge fifty percent of the PMF, should be
ad judged as having a seriously inadequate spillway and the dam
assessed as unsafe, non-emergency, until more detailed studies prove
otherwise or corrective measures are completed.

The term "unsafe” applied to a dam because of an inadequate spillway

does not indicate the same degree of emergency as that term would if

applied because of structural deficiency. It does indicate, however,
that a severe storm may cause overtopping and possible failure of the
dam, with significant damage and potential loss of life downstreaam.

It is recommended that within twelve months from the date of this
report the owner of the dam engage the services of a professional or
consulting engineer to determine by more sophisticated wethods and
procedures the magnitude of the spillway deficiency. Based on this
determination, appropriate remedial mitigating measures should be
designed and completed within 24 months of this date of notification.
In the interim a detailed emergency operation plan and warning system
should be promptly developed. During periods of unusually heavy
precipitation, round-the-clock surveillance should be provided.
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NEDED-E
Honorable Edward J. King

I have approved the report and support the findings and recoamenda-
tions described in Section 7, with qualifications as noted above. 1
request that you keep me informed of the actions taken to implement
these recommendations since this follow-up is an important part of the
non-Federal Dam Inspection Program.

A copy of this report has been forwarded to the Department of Environ—
mental Quality Engineering, the cooperating agency for the Common-
wealth of Massachusetts. This report has also been furnished to the
owner of the project, the city of Gloucester, Massachusetts.

Copies of this report will be made available to the public, upon
request to this office, under the Freedom of Information Act, thirty
days from the date of this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Quality Engineering for the cooperation extended in
carrying out this program.

Sincerely,

bt L),

MAX B. SCHEIDER
Colonel, Corps of Engineers
Division Engineer

Accesston For
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INVESTIGATION REPORT
BRIEF ASSESSMENT

Identification No.: MA 00162

Name of Dam: Wallace Pond Outlet Dam

City: Gloucester

County and State: Essex County, Massachusetts

Stream: Off Stream Tributary of Little River

Date of Inspection: November 1, 1979

Wallace Pond Outlet Dam is a 220+ feet long earth embankment
dam with a hydraulic height of approximately 22 feet. It con-
tains a 15 foot long by 1.6 foot high stone masonry spillway near
the left abutment. The dam was probably built during the mid
1800°'s, but the exact date is unknown. The dam has always been
owned and operated by the City of Gloucester, as part of their
water supply system.

The visual inspection generally indicates the dam to be in
fair condition. Seepage was observed at the downstream toe area
when the level of the pond was high. Trees were observed growing
on the downstream side slope, the toe area and the spillway dis-
charge channel., Debris was observed at the spillway approach
channel and at the stone culvert which channels the spillway flow

underneath a downstream railroad embankment.

%y R

Since there was no indepth engineering data available, the
condition of the dam was primarily evaluated by visual

inspection, past performance history and sound engineering

s i

judgement. ;
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The dam has a size classification of small and a hazard
potential of high. Based upon Corps Guidelines, the test flood
would be in the 1/2 to full PMF range. The test flood chosen was
the 1/2 PMF, which would produce an inflow of 390 cfs from the
0.26 s.m. drainage area.

Considering the initial pool level to be at elevation 58.4,
spillway crest, the routed test flood outflow of 255 cfs would
overtop the dam embankment by 0.3 foot, to elevation 60.3 (NGVD).
The spillway discharge would be about 85 cfs, or 33 percent of
the routed test flood outflow.

It is recommended that the Owner engage a qualified
registered professional engineer to investigate the following:

1) perform a detailed hydraulic hydrologic study to determine the
potential for overtopping the dam, the need for increasing spill-
way capacity and providing an adequate outlet channel; 2) inves-
tigate the seepage at the downstream toe of the dam; 3) determine
procedures for removing trees growing at the dam embankment and
downstream toe area ancd selection of suitable backfill for
resulting holes; 4) perform a seismic stability investigation of
the dam.

Furthermore, the Owner should institute remedial measures
including clearing of brush and on the slopes, toe area and
spillway channel; removal of debris at the spillway approach and
at the stone culvert located downstream at the railroad embank-
ment; repair of the collapsed portion of the right spillway
training wall; reset and point the stone masonry spillway; repair

of erosion on the slopes of the screen structure embankment;

wallace Pond Outlet Dam
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install a gate valve on the 16 inch water supply intake pipe
upstream of the dam; institute a program of annual technical

inspection and establishment of a formal warning system for

alerting downstream residents in case of emergency.

IR Y

The above recommendations and remedial measures should be

instituted by the Owner within one year of receipt of this Phase

ﬁﬂ%%

Ronald H. Cheney, P.E.
Vice President

I Inspection Report.

MO e e |

Hayden, Harding & Buchanan, Inc.
Boston, Massachusetts
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This Phase I Inspection Report on Wallace Pond Outlet Dam
has been reviewed by the undersigned Review Board members. Inm our
opinion, the reported findings, conclusions, and recommendstions are

consistent with the Recommen Guid 14
Dams, and with good engineering judgment and practice, and 1s heredby
submitted for approval.

RICHARD DIBUONO, MEMBER
Water Control Branch
Engineering Division

B

ARAMAST MAHTESIAN, MEMBER
Foundation & Materials Branch
Engineering Division

Cm?/ff?«

CARNEY M. TERZIAN, CHAIRMAN
Design Branch
Engineering Division

APPROVAL RECOMMEMNDED:

Chisf, Engineering Division
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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 available data and visual inspections. Detailed
investigation, and analyses involving topographic mapping, sub-
surface 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. 1In 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 other-
wise be detectable.if inspected under the normal operating environ-
ment of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external condi-

tions, and is evolutionary in nature. It would be incorrect to

wallace Pond Outlet Dam
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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. i
Phase I inspections are not intended to provide detailed

hydrologic and hydraulic analyses. In accordance with the es- l

tablished Guidelines, the Spillway Test flood is based on the
estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. Because
of the magnitude and rarity of such a storm event, a 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.

The Phase I Investigation does not include an assessment of
the need for fences, gates, no-trespassing signs, repairs to ex-
isting fences and railings and other items which may be needed to
minimize trespass and provide greater security for the facility
and safety to the public. An evaluation of the project for com-

pliance with OSHA rules and regulations is also excluded.

ii
Wallace Pond Outlet Dam




TABLE OF CONTENTS

Section Page

Letter of Transmittal

Brief Assessment

Review Board Page

Preface i

ey e DI SED BEE TN

Table of Contents

Overview Photo

; Location Map vii
i .
3; 1 REPORT
| [ 1. PROJECT INFORMATION 1
: 1.1 General 1
l a. Authority i 1
b. Purpose 1

Description of Project 2
P a. Location 2
i b. Description of Dam and Appurtenances 2
c. Size Classification 3
;- d. Hazard Classification 3
f- e. Ownership 4
$e £. Operator 4 ‘
' g. Purpose of Dam 4 e
i h. Design and Construction History 4 :
1 i. Normal Operational Procedure 4 ¥
i 1.3 Pertinent Data 5 j :
: 2
2. ENGINEERING DATA 9 1
d | 2.1 Design Data 9 4
W N
2.2 Construction Data 9 E
2.3 Operation Data 2
2.4 Evaluation of Data 9

= beed dd

Wallace Pond Outlet Dam



Section

3.

VISUAL INSPECTION
3.1 Findings
a. General
b. Dam
c. Appurtenant Structures
d. Reservoir Area
e. Downstream Channel
3.2 Evaluation
OPERATIONAL AND MAINTENANCE PROCEDURES
4.1 Operational Procedures
a. General )
b. Description of Warning Systems

4.2 Maintenance Procedures

a. General
b. Operating Facilities

4.3 Evaluation

EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES
S.1 General

5.2 Design Data

5.3 Experience Data

5.4 Test Flood Analysis

5.5 Dam Failure Analysis
EVALUATION OF STRUCTURAL STABILITY
6.1 Visual Observation

6.2 Design and Construction Data
6.3 Post-Construction Changes

6.4 Seismic Stability

iv

16

16
16

16
17
17
18
18
18
19
21
21
21
21
22

Wallace Pond Outlet Dam




Section Page
7. ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES 23

7.1 Dam Assessment 23

a. Condition 23

b. Adequacy of Information 23

c. Urgency 23

7.2 Recommendations 23

7.3 Remedial Measures 24

a. Operation and Maintenance Procedures 24

7.4 Alternatives 25

APPENDIXES

APPENDIX A - INSPECTION CHECKLIST A-1
APPENDIX B - ENGINEERING DATA B-1
APPENDIX C - PHOTOGRAPHS c-1
APPENDIX D -~ HYDROLOGIC AND HYDRAULIC COMPUTATIONS D-1
APPENDIX E - INFORMATION AS CONTAINED IN THE NATIONAL E-1

INVENTORY OF DAMS

1

I
l
|
I
i
i
I
I
|
I
I
I
l
l
l
|
|
[
[

Wallace Pond Qutlet Dam @




Ly . !

.
S
- e s waas s G T WS OB W W WE WS W TR W O "

N e e )
-




S aeeayT - -

et et Pt b e ey ey ey Guy GE N BN D =SS e e
o G Py TR T > RS ) "IN 1 VN "\ X \\! LN Y RIS ,‘l .
1 Ay '\// \ :\’:' O !“i\:"\ > N N N, ! 2'0—‘ R A A ! s A D
5 SN R o ey Y ! 4
- AR Nww V7, N\ X )
Ci N i N,

T T

——
g 1
DAY

S ‘/”.i o8 ;F w

b 1)

R 3 :
S Crow . |
v"lslnm%l

(‘.‘l

C H-

{
"

; - XA /]
o ¥ Z
V) “&.A\%..’ . i

A0

> 7
P — Ao o “7
N {;‘;/’é @7/‘

el

=2l
ég/ ///é‘/h R
A

7‘, ,’,"9 4 AINT TRE .
ey s 5

]
/ &
nd

i
)/
X

me

g 4 é"
y N A5
¥/ /\“{‘h ZMussel
R T
t)g 8

[HAYOEN, HARDING & BUCHANAN, INC.
3 CONSULTING ENGINEERS
SOSTON, MASSACMNUSETTS

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

oy
,
L

WALLACE POND OUTLET DAM

GLOUCESTER

. [INATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS

LOCATION PLAN

MASSACHUSETTS

&/’
7

SCaLE. 1128000

OATE MARCHN, 1960

vii

[




PHASE I
NATIONAL DAM INSPECTION PROGRAM

SECTION 1
PROJEQ!_;NFORMATION

1.1 General
a. Authority
Public Law 92-367, August 8, 1972, authorized the
Secretary of the Army, through the Corps of Engineers, to ini-

tiate a national program of dam inspection throughout the United

States. The New England Division of the Corps of Engineers has
been assigned the responsibility of supervising the inspection
of dams within the New England Region. Hayden, Harding & Buchanan,
Inc. has been retained by the New England Division to inspect and
report on selected dams in the State of Massachusetts. Authoriza-
tion and notice to proceed was issued Hayden, Harding & Buchanan,
Inc. under a letter of 24 October 1979 from William E. Hodgson Jr.,
Colonel, Corps of Engineers. Contract No. DACW 33-80-C-0006 has
been assigned by the Corps of Engineers for this work.

b. Purpose

(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.

<t

(3) To update, verify and complete the National Inventory

ok e irailli, i el

of Dams.
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1.2 DNescription of Project

a. Location
Wallace Pond Outlet Dam is located in the City of
Gloucester, in Essex County, Massachusetts. The pond is located
to the south of the Magnolia Avenue - State Route 133 intersec-
tion. The dam is shown on the Gloucester, Massachusetts U.S.G.S.
Quadrangle, having the approximate coordinates of North
42°36'20", west 70°42'26",

b. Description of Dam and Appurtenances

Wallace Pond Outlet Dam is a 22 foot high, 220 foot long
earth embankment structure with an approximafe 15 foot long
masonry spillway, and a concrete screen structure for housing the
screens used in water supply. See plans in Appendix B.

The earth embankment dam has a 20+ foot wide crest, at
approximately elevation 50. The upstream side slopes are
inclined at an approximate 2H:1V slope. The downstream side
slopes are inclined at about 2H:1V. The screen house is located
approximately 50 feet downstream of the crest, It is a 17 by 13
foot concrete structure approximately 40 feet high. The lower
32+ foot portion of this well type structure is located below an
earth fill embankment, photograph l11. The top of this embankment
is at elevation 62 and the side slopes are inclined at approxi-
mately 2H:1V. A 15 inch ductile iron intake pipe is located
approximately A0 feet upstream of the crest. This line traverses
below the dam embankment into the screen house, and then connects
to the City's water supply system at Magnolia Avenue. There is a

gate valve located approximately 5 feet upstream of the screen

Wallace Pond Outlet Dam
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structure on the 16 inch water supply pipe. According to plans
dated 1977 the screen structure also contains a manually operated
butterfly valve for controlling the 16 inch line.

There is also a 16 inch water transmission line from
Bond Hill Reservoir which traverses under the dam to the right
side of the screen house. Flow through this line is controlled
by a series of gates at upstream Bond Hill Reservoir and at the
treatment plant.

An area of high ground located at the southern end of
Wallace Pond prevents any discharge to a large swampy area beyond
it. The top of this natural "dike" is at elevation §0+.

c. Size Classification

Size classification is based upon hydraulic height and
storage capacity. The Corps Guidelines range for a small size

classification are between 50 to 1000 a~f of storage capacity

and a hydraulic height of between 5 to 40 feet., The dam has a

small size classification based on its storage capacity of 135
acre feet and its height of 22 feet,

d. Hazard Classification

The hazard potential is classified as high due to the
potential for loss of more than a few lifes and excessive
property damage from dam failure flooding. Based on Corps
Guidelines, the outflow from the dam failure is 9,025+ cfs, The
impact area along the brook adjacent to Magnolia Avenue contains
several residential structures and a filtration plant, that could

be inundated by flood stages of 1 to 5 feet deep. Several homes,

wallace Pond Outlet Dam




the filtration plant, several roads and a line of the B&M

Railroad are located in the impact area.
e. Ownership
The dam is owned by the City of Gloucester, Massachu-
setts 01930,
f. Operator
The dam is maintained and operatore¢ by the City of
Gloucester, Department of Public Works Water Division. Mr.
Robert Martinack is the present Director of the Water Division.
The address is City of Gloucester, DPW, City Hall, Gloucester,'
Massachusetts 01930. Telephone (617) 283-5940.

g. Purpose of Dam

The purpose of this dam has always been for public water

supply.

h. Design and Construction History

Information pertaining to the original design and con-
struction of the dam could not be found. A screen structure and
pipeline was constructed at the dam in 1978. This pipeline
replaced an existing line from the dam to the City's water supply
system. The engineering for this project was performed by
Metcalf and Eddy, Inc., Boston, Massachusetts.,

i. Normal Operational Procedures

The 16 inch intake line into the screen structure is
kept open when Gloucester Water Supply System is drawing from
Wallace Pond. Otherwise the valve located upstream of the screen

structure is closed. The reservoir's water level normally varies

hetween elevations 54 to S8.

Wallace Pond Outlet Dam
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1.3 Pertinent Data

a., Drainage Area

Wallace Pond, which is used as a water supply reservoir,
has a drainage area of 0.25 s.m. (156 acres). It is located in a
narrow valley surrounded by steeply sided hills to the north,
east, and west, and a large swampy area to the south., The area
is basically rock outcropping with a thin soil cover. The swampy
area to the south is separated from the pond by a ridge between
the surrounding hills and drains away from the pond into a small
stream beyond Magnolia Avenue. There are several houses on one
road within the northern limit of the drainage area. See
drainage area map in Appendix D.

b. Discharge at Damsite

1. Outlet Works

Discharge to the town water supply is through a 14
inch D.I. pipe. The invert of this pipe at the screen house is
at elevation 37.7. Flow within the pipeline can be controlled by
a gate valve located approximately S5 feet upstream of the screen
house, a controlling valve indicated on the 1977 plans to be
within the screen house, and valves inside a bypass structure
located on the pipeline about 180 feet downstream of the screen
house. Gravity flow through this pipe (with all valves open)
could reach a maximum of 35 cfs.

2. Maximum XKnown Flood

There is no data available concerning the maximum
known flood at the Wallace Pond Outlet Dam. U.S. Weather Bureau
records indicate that between September 17 to 22, 1938, and
between August 17 to 20, 1955, about & inches and 8 inches,
respectively, of rainfall occured near the project location.

-5-
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3. Ungated Spillway Capacity at Top of Dam .

The spillway capacity with the resevoir level at the
top of dam, elevation 50, is 85 cfs. -

4. Ungated Spillway Capacity at Test Flood Elevation

d The spillway capacity at the routed test flood
L elevation of (0.3 is 85 cfs or 33 percent of test flood outflow. .
5. Total Project Discharge at Test Flood Elevation
The total routed project discharge at the test flood . -
elevation of 50.3 is 255 cfs. i
% %
c. Elevation (feet above NGVD - approximate only) :
(1) Streambed at toe of dam —~—————ccmcmrcccemcnema 38+ " i
(2) Bottom of cutoff —-=—c—ccccm—eeee Unknown . :
(3) Maximum tailwater ——-c-cecccccmmnccrceceee o Unknown - ;
(4) Normal pool =e—ceecm e e 57.0+ ‘* ;
(S} Full flood control pool =e=vwecevereccccccaaaaa- N/A )
(A) Spillway CreSt —mememeemccecceee——ce——c——————— 59.4 T
(7) Desiqn surcharge (Original Design) -=v—=--- Unknown ;
(8) Top of dam ~=—mcmc e 50 )
(9) Test flood surcharge ===ececccccccccccnccnmcec-x 50.3 j
d. Reservoir (Length in feet) Dol
(1) Normal pool =~~—cecccccaean-- 3600+ (elevation S57+) :
(2) Spillway crest pool =————c—mmmommmmcmcemee 3500+ i ;
(3) Top Of dam ——=mmmmmmmeecmmmcmmc————— e 3900+ o
(4) Test flood POO]l ~e-cmccmm e 1900+ réi
{(5) Flood control pool —-——ccccccm e N/A

wallace Pond Outlet Dam
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e. Storage (acre-feet)
(1)
(2)
(3)
(4)
(5)

Normal pool ~=mreccccecccccrcccrccc e 78
Spillway crest pool =r—mee—eerrecer e 95+
Top of dam —~==ceccccr e e 135+
Test flood pool --=-cccmcccmr e 143+
Flood control pool ===e-remcccccc e e N/A

f. Reservoir Surface (acres)

(1) Normal pool ———=--ccccccmcr e 22+
(2) Spillway crest —=—=—-—-=-s—cecccemecccmc e e me—— e 23+
(3) Test flood pool ==—=--—ere—cccerccc e e nc e e eae 254
(4) Top of dam ~==—cme—c—ce— e e e e e 26+
(5) Flood~control pool =-~~—wer—ccemcc e N/A
g. Dam
(1) Type -——ccemcccccccncce—— gravity, earth embankment
(2) Length ==c-mcccccce e e 220'+
(3) Height =~cecccmcm e e e 22!
(4) Top Width =-wemeecrmec e 20°
(5) Side Slopes -=-====- U.S. approx. 2H:1V; D.S. 2H:1lV
screen house embankment 2H:1V
() Zoning =~——ccmcmmr e Unknown
(7) Impervious Core =—=-=--=—c-ccocececcaccaeo—-- Unknown
{8) Cutoff =w-cmccccmcmcccccccc e e Unknown
(9) Grout curtain =——=--—-—e-—comcceeme e Unknown
h. Diversion and Requlating Tunnel -—--—eccemcmceamca o None

Wallace Pond OQOutlet Dam
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i. Spillway
(1) Type vecmmcece—- e e — e ——— broad crested weir
(2) Length of weir ~~-—cecccccrcnccncnnccncccmann—ea— 15°
(3) Crest elevation ~~c-cce-e-- without flashboards 58.4
(4) Gates —w~cccccccccacce——~ e e e —————— - None
(5) U/S Channel ~---- e ————— opens directly to pond
(A7) D/S Channel ===ece=-- discharges into partially rock

lined D/S face of dam; riprap
placed on bottom 4 feet of slope
for screen house embankment

j. Requlating Qutlets

The reqgulating outlet for the Wallace Pond Dam consists
of a 1A inch D.I. pipe connected to the City's water supply
system. The 16 inch water supply pipe has an invert elevation of
37.7 at the screen house., Flow through the pipe to a
transferpump station near the filtration plant can he controlled
by gate valves located upstream of and within the screen
structure; at the bypass structure about 180 feet downstream of
the screen house; and just upstream of screen structure. This
pipe could be used as a drain for the pond. See the engineering

drawings in Appendix B.
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SECTION 2

ENGINEERING DATA

2.1 Design Data

Design calculations were not located and no information was
found indicating who designed the dam. A screen house and new

pipeline were completed at the dam in 1979. Design plans and

specifications, dated October, 1977, by Metcalf and Eddy, Inc.,
Boston, Massachusetts, the engineering consultants for this work,
were obtained from the office of the City Engineer.

2.2 Construction Data

No construction data was located pertaining to the dam.
Between late 1978 and 1979, a screen house and pipeline were
built at the project as noted above.

2.3 Operation Data

No operational manual exists for this dam.

2.4 Evaluation of Data

a. Availability

Plans and specifications by Metcalf and Eddy for the
screen house and pipeline were obtained from the office of City
Engineer for Gloucester. No additional engineering data was
located regarding the Wallace Pond Outlet Dam. No County or
*State Inspection Reports were available for this dam,

b. Adeguacx

No indepth engineering data was made available. This,

therefore, does not permit a structual and hydraulic assessment
of the dam from the standpoint of review of design calculations
but must be hased primarily on the visual inspection, past
performance history, and sound engineering judgement.

-9~
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The visual inspection of this facility showed no reason
to question the validity of the information as shown on the plans

c. Validity l
obtained from the City. I

kit
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SECTION 3

VISUAL INSPECTION

3.1 Findings
a, General
At the time of the original inspection on November 1,
1979, the water level in the reservoir was about 8 feet below the
spillway crest. A subsequent visit was made on December 15,
1979, at which time the reservoir level was about 1 foot below
the spillway crest.
b. Dam
The dam is an earth embankment with a stone masonry
spillway at the left abutment. A screen structure is located in
an earth embankment abutting the downstream side of the dam
embankment ~in approximately the center of the dam. The screen
structure houses outlet works for a water supply line. Bedrock
outcrops are at the left abutment of the dam.

Upstream Slope

The upstream slope of the dam is protected by riprap up
to about 3~4 feet below the crest, as shown in photograph 3. The
riprap is in generally good condition; however, occasional win-
dows were ohserved in the riprap, as can be seen in photograph
3. The upper 3-4 feet of the upstream slope above the riprap is
overgrown with brush.

Crest

The crest of the dam is covered with grass which is in
good condition, as shown in photograph 4. YNo evidence of

cracking or misalignment was observed.

-11-
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Downstream Slope

The downstream slope of the dam to the left of the
screen structure embankment is overgrown with brush and a few
small trees as shown in photograph 5. Several trees are also
growing at the downstream toe. The downstream slope to the right
of the screen structure embankment is covered with light brush
and numerous stones, as shown in photograph 7.

Seepage was observed at the downstream toe of the dam to
the left of the screen structure embankment, photograph 5. The
seepage area appears to be in the spillway discharge channel,
which is poorly defined in this area. WNo flowing water was
observed at the time of the original inspection when the reser-~
voir level was low; however, seepage flow was observed during the
subsequent visit when the reservoir level was near the spillway
crest. The seepage was clear, with no visible evidence of
suspended soil particles.

Seepage flow was also observed from a seep located at
the junction of the downstream toe of the dam and the left side
of the screen structure embankment, photographs 10 and 11,
Seepage was not observed at this location during the original
inspection, but was noted during the subsequent visit when the
regervoir level was higher. The seepage at this location also
appeared to be clear.

Standing water was observed on the right side of the
access roadway near the right abutment, as shown in photograph
8. It is not known whether this water is from seepage or from

local runoff.

-12-
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Cc. Appurtenant Structures

SEillwaz

The spillway section is located at the left abutment, as

shown in photograph 1. The floor of the spillway channel is bare
soil with no lining to protect against erosion; however, the soil
in the floor of the channel does not appear to be highly suscept-
ible to erosion. There is a stone masonry weir at the spillway
crest, as shown in photograph 9. The spillway originally con-
tained provisions for flashboards. However, the deteriorated
condition of the metal pins at the crest now restricts their
usage. The floor of the spillway approach channel is strewn with
several large pieces of driftwood, as is visible in the photo-
graphs.

The right spillway training wall is constructed of
mortared stone masonry. The upstream end of the right spillway
training wall is collapsed. A bedrock outcrop at the left abut-
ment forms the left wall of the spillway, as shown in photograph
l. The bedrock is jointed and blocky, and appears to have eroded
back about 20 feet into the abutment at the centerlire of the
dam., The apparent erosion is above the crest elevation. No
loose rock that might fall and block the spillway was observed.

Several trees are growing in the spillway outlet channel
which could obstruct the spillway discharge.

Screen Structure

A screen structure housing an outlet for water supply is
located in an earth embankment abutting the downstream side of

the dam embankment in approximately the center of the Aam. The

]33~
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screen structure was added subsequent to the original construc-
tion of the dam, and construction specifications and drawings for
the structure are available. All control valves for the 15 inch
water supply pipe are reported operable. There is no indication
of a control valve for this pipe at the upstream intake. The
screen structure was observed to be in good condition.

The downstream spillway channel passes close to the toe
of the screen structure embankment on the left side of the screen
structure. The toe of the embankment is protected with riprap in
this area. The remainder of the embankment slopes are bare soil,
and numerous erosion gullies have formed on the unprotected
slopes.

d. Reservoir Area

There are no indications of instability along the banks
of the reservoir in the vicinity of the dam.

e. Downstream Channel

The downstream spillway channel is shown in photograph
2. The channel is irregular and is poorly defined in the area
immediately downstream from the dam. Several trees are growing
in the channel in the vicinity of the downstream toe of the Aam.

Approximately 300 feet downstream from the dam the
channel empties into a stone outlet which passes underneath a
railroad embankment. The entrance to the stone outlet is choked
with debris as shown in photograph 17. After passing helow the
railroad embankment, the channel enters a concrete pipe and

passes undernearth Magnolia Avenue to the Little River.

-14-~
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3.2 Evaluation

The visual inspection indicates the dam to be in generally
fair condition.

The water observed at the downstream toe of the dam may be
the result of seepage conditions which, if not controlled, could
lead to failure of the dam.

The trees growing on the downstream slope and at the down-
stream toe of the dam could cause seepage or erosion problems if
a tree blows over and pulls out its roots or if a tree dies and
rotting roots provide pathways for seepage which could lead to
internal erosion of the embankment.

The large driftwood in the spillway intake channel and the
trees growing in the spillway discharge channel could impair the
functioning of the spillway during large flows.

Collapse of the upstream end of the right spillway training
wall could lead to erosion of the embankment during high flows.
Debris blocking the stone oulet which channels the spillway flow
underneath a railroad embankment downstream from the dam could
cause backwater erosion at the toe of the embankment.

The spillway, approach and discharge channel are in need of
repair. The stone masonry spillway needs resetting and pointing.
The channels should be cleared and reshaped and lined to prevent
possible erosion.

There is no indication of an upstream control valve for the
16 inch water supply pipe. Should this pipe break, while under
pressure, subsequent piping failure of the dam could ensue.
Means should be provided for shutting this pipe off upstream of

the embankment.
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SECTION 4

OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 Operational Procedures

a. General
The Wallace Pond Outlet Dam is owned by the City of
Gloucester. The gate valve upstream of screen structure is
opened when the City water supply system is drawing from Wallace
Pond. Otherwise the valve is closed.

b. Description of Warning Systems

There are no warning systems at this dam,

4.2 Maintenance Procedures

a. General
The City of Gloucester is responsible for the mainten-
ance of this dam. The dam and its appurtenant structures are
checked by employees of the City.

b. Operating Facilities

There is no formal maintenance procedure for this struc-
ture. As the dam is used for water supply purposes, any defici-
encies in the operational facilities should be detected during
nornal operation.

2,2 Tveluation

There are no formal written operational or mrintanance pro-
cedures. The spillway, approach and discharge channels need
repairs. Brush and tree growth should be removed. The owner

should institute a program of annual technical inspection.

~-16=
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SECTION 5

EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 General

Wallace Pond Outlet Dam is located in the southwestern
section of the City of Gloucester, Massachusetts, near the water
treatment plant. The structure is used to impound runoff from
the surrounding hills for water supply purposes. At the top of
dam, elevation of /0, it has a storage capacity of 135 acre-feet
and a surface area of approximately 25 acres.

The pond has a drainage area of 0.25 square miles (1446
acres). This area is composed of undeveloped hills which drain
to the pond. A large swamp is located directly southwest of the
pond. However outflow from the pond to the swamp is prevented by
natural high ground at the southern end of the dam. This area
has a minimum elevation of approximately 50,

The outlet works and dam are located on the western side at
the northern end of the pond. A 15 inch ductile iron water pipe
runs under the dam, through a screen house, and to a transfer
pumping station on Magnolia Avenue. Flow through the pipe can be
controlled by gate valves. A small 15 foot long by 1.6 foot high
spillway is located on the southern end (left abutment) of the
dam., The spillway discharges into an unlined channel which flows
through a small culvert under a railroad line and Magnolia Avenue
and into a brook behind the water filtration plant. A map of the

drainage area along with plans and sketches of the structure and

Wallace pond Outlet Dam
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the spillway is contained in Appendix B and D, Additional infor-
mation on the drainage area and reservoir can be found in Sec-
tions 1.2 and 1.3. Photographs of the project are shown in
Appendix C.

5.2 Design Data

No design data were located for the original facility.
Design plans for the screen structure and pipeline were obtained
from the City Engineer.

5.3 Experience Data

Records pertaining to past flood events and possible over-
topping of the dam could not be found. Information from the U.S.
Weather Bureau indicates that, in the areé near Wallace Pond, 4§
inches of rainfall fell during September 17 to 22, 1238, and 8
inches occurred from August 17 to 20, 195S§.

5.4 Test Flood Analysis

The dam has a small size classification and a high hazard
potential, Based upon Corps Guidelines, the test flood would be
in the 1/2 to full PMF range. The test flood inflow using 1/2
PMF was determined to be 390 cfs. Runoff from the small 0,24
square mile drainage area is beyond the 2,0 square mile lower
limit of the Corps Guidelines chart for runoff., For these small
drainaqge areas, test flood runoff rates are based upon 3000 cfs
per square mile. There are several structures within the danm
failure impact area, thus the 1/2 PMF test flood was used.

The only outlet for the test flood is the stone masonry
spillway at the southern end of the dam. There are no provisions

for stoplogs and the pins for installing flashboards on the
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spillway were found to be mostly rusted away during the field
inspection. The spillway has a maximum capacity of 85+ cfs
before the dam, crest elevation of 60, would be overtopped.
Photographs 1 and 12 in Appendix C show various aspects of this
structure. Hydraulic calculations for the spillway are contained
in Appendix D.

With an initial reservoir water _.2vel at the spillway crest,
elevation 58.4, the test flood inflow of 390 cfs would surcharge
Wallace Pond by 1.9 feet to elevation /50.3. This would overtop
the dam by about 0.3 feet. The routed test flood outflow is
approximately 255 cfs. The spillway could handle about 33
percent of this routed outflow.

About 70 cfs of the routed test flood outflow would overtop
the natural high ground at the southern end of the pond. This
discharge would be retained in a swamp below this area. The
remaining test flood outflow would be over the crest of the dam,
The pond would provide storage for 2.9 inches or 143 acre-feet of
runoff.

5.5 Dam Failure Analysis

The failure analysis was performed assuming an initial
reservoir water elevation of 50, top of dam. The dam has a
hydraulic height of 22 feet and a maximum Storage capacity of 13%
acre-feet. Immediately prior to dam failure, the spillway would
be releasing approximately 85 cfs. This discharge would not
produce significant flooding (depth less than 1 foot deep) or

damage to downstream areas.
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Approximately 380 feet downstream of the dam, a 14+ foot
high railroad embankment crosses the potential impact area. The
embankment has a 10.5 foot high by 15.5 foot wide opening for the
access road to the dam. The top of this embankment is approxi-~

mately 12 feet below the top of the dam. 1In the event of failure

of Wallace Pond Outlet Dam, the railroad embankment could act as
a secondary dam and both reduce and retard the failure outflow
from Wallace Pond. The structural integrity of this embankment
is not known, and its failure, as a result of the failure flood
could occur.

Based on Corps "rule of thumb” guidance, the failure of the
dam would result in a peak outflow of 9,025 cfs., If the railroad
embankment did not fail (but acted as a "dam" with a 10.5 by 15.5
foot outlet), this failure outflow could be reduced to 2,235 cfs.
In our analysis we assumed the embankment has failed, thus
creating an unrestricted failure discharge condition. A home and
a barn located between the dam and railroad would be inundated by
about 13 feet of water. Beyond the railroad line, portions of
i the filtration plant and one home would be flooded by 3 feet of
water, about 5 additional homes (along Magnolia Avenue) would be

inundated by 1 to 3 feet, and Magnolia Avenue and Essex Avenue

would be overtopped by about 3 feet of water. Failure flooding

depth includes initial fllod depth from the 85 cfs spillway

Omang Summg e Sy Sy [ Gy P o -y [ [T S o

discharge. Loss of more than a few lifes and excessive property

damages could occur as a result of the failure of this dam

thereby providing for a high hazard classification,.
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SECTION 5

EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations

The visual inspection indicates the following potential
structural problems:

a. The presence of seepage at the downstream toe of the
embankment adjacent to the spillway channel may, if not
controlled, lead to failure of the dam by piping.

b. Collapse of the right training wall of the spillway
could result in erosion of the embankment during periods of high
water,

c. Trees growing on the toe of the embankment could cause
seepage or erosion problems if a tree is blown over and pulls out
its roots or if a tree dies and its roots rot.

d. The 16 inch water supply pipe is not controlled through
an upstream valve. Should this pipe break, while under pressure,
subsequent piping failure of the dam could ensue.

A.2 Design and Construction Data

No original design and construction data are available for

the danm,

A.3 Post-Construction Changes

Design drawings and construction specifications are avail-
able for the screen structure which was added subsequent to the
original construction of the dam. The specifications contain the

log of a single boring located at the downstream toe of the dam
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embankment approximately in the center of the dam. The boring
log shows dense widely-graded silty sand and gravel with cobbles
and boulders, underlain by granite bedrock at a depth of 20.5
feet. The drawings and specifications were prepared by Metcalf
and Eddy Engineers and are dated October 1977,

6.4 Seismic Stability

The dam is located in Seismic Zone 3 and, in accordance with
the recommended Phase I guidelines, warrants seismic investiga~

tion. No record of seismic investigations were available.

P
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SECTION 7

ASSESSMENT, RECOMMENDATIONS & REMEDIAL MEASURES

Dam Assessment

a, Condition

Based on a visual inspection, the dam is judged to be in

generally fair condition,
b. Adequacy
The available information, along with the visual inspec-
tion is adequate for a Phase I level investigation.
c. Urgency
The recommendations and remedial measures presented
below should be implemented by the Owner within one year after
receipt of this Phase I inspection report.

7.2 Recommendations -

The Owner should engage a qualified registered professional
engineer to implement the following:

a. Investigate the seepage occurring at the downstream toe
of the dam and design remedial measures if needed,

b. Determine procedures for removal of trees growing on the
dam embankment and within 10 feet of the downstream toe and to
assist in the selection of suitable fill materials for hackfill-
ing of the voids left in the embankment after removal of the tree
root systems,

¢. Perform a seismic stability investigation of the dJam.

d. Perform a detailed hydraulic/hydrologic study to deter-

mine the potential for overtopping the dam and need for

«23-
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increasing spillway capacity. Also to provide an adequate outlet

channel from the spillway and under the downstream railroad
embankment, extending to the Little River.

7.3 Remedial Measures

a. OQOperation and Maintenance Procedures

1. Brush should be cleared from the slopes of the dam
and from the area within 10 feet of the downstream toe.

2. The large driftwood in the spillway intake area
should be removed.

3. The collapsed portion at the upstream end of the
right spillway training wall should be repaired. Reset and point
the stone masonry spillway.

4. Trees and brush growing in the downstream spillway
channel should be cut.

S. The debris blocking the stone outlet structure at
the railroad embankment downstream from the dam should be
removed.

6. The erosionfon the slopes of the screen structure
embankment should bhe repaired, and grass should be planted where
unprotected soil is exposed.

7. The owner should institute a program of annual
technical inspection.

8. A formal warning system should be developed to alert
downstream residents in case of emergency.

9. The Owner should prepare a formal operational pro-

cedure and maintenance program for the dam,

Wallace Pond Outlet Dam
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10. A shut-off valve for the intake pipe should be

provided on the upstream side of the dam.

7.4 Alternatives

There are no practical alternatives for these recommenda-

tions.
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APPENDIX A

INSPECTION CHECKLIST
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YISUAL [HSPECTION CHECILIST
l PARTY ORGANTZATION
oR(JECT__WALLACE POND OUTLET DAM DATE Nov. 1, 1979
4
14 I TIME 11 am
| § l WEATHER Cool (NSOO), Sunny
1 {4.S. ELEY. __ 52+ U.S. ON.S.
| PART
% | R. Cheney, HHB 6.
| ! I 5 D. Vine, HHB 7.
' ; j.__D. LaGatta, GEI 8.
¢ 4 D. Shields, GEI g
- 5 10.
PROJECT FEATURE [HSPECTED BY REMARKS
.- 1. Dam Embankment D. LaGatta, D. Shields
2. Screen Structure All
- 7. Spillway all
1.
5.
.- 6.
7. 3
-
()'
“ i
. in.
? -
o *A further inspection was performed on December 15, 1979.
i :




PERIODIC [MNSPECTION CHECKLIST

PROGECT _ WALLACE POND OUTLET DAM DATE Nov. 1, 1979
PROJECT FLATURC Embankment Dam MAIE  C. LaGatta
DISCIPLINLC _ Geotechnical Engineer MAME  R. Cheney

Structural Engineer

AREA EYALUATED compiTion

DAM_EMBANKIENT

— Py P ooy P Pumy [ ] | [ o (|

Crest Elevation 60+
Current Pool Elevation 52+ (59+ - Dec. 15, 1979)
Maximum [mpoundment to Date Unknown
Surface Cracks None observed.
Pavement Condition No pavement, grass covered.
Movement or Settlement of Crest None observed.
Lateral Hovement None observed.
Vertical Alignment No misalignment observed.
Horizontal Aliqnment "No misalignment observed.
Condition at Abutwent and at Concrete Good.

Structures
Indications of Movewent of Structural None.

Items on Slopes

1

Trespassing on Slopes No indications observed.
Sloughina or Erosion of Slape Bedrock at left abutment appears to -
/\bdtn‘cnts Erosion of Slopes or have eroded back approx. 20 ft at 'g
: centerline of dam; the apparent erosioj <+
. . . is above crest elevation.
Rock S]ODQ Protection - R]Dran Failures Riprap in generally good condition, ’
occasional windows observed. E
Unusual Movement or Crackinag at or Hear | None observed.
Toe
‘ Seepage observed at the downstream toe i
Unusual Cabankment or Downs tream to the left of the screen structure.
Seenane
Pipinan ar Roils None observed. l
Foundation Drainage Features None observed. l
Toe "irains None observed.
{nstrumentation System None. l
Yanntration Brush on slopes. Trees growing on
do bred 1 a i /
to the left of the screen structure. l . :
a-3 L
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PERIODIC [NSPECTION CHECKLIST

PROJECT WALLACE POND OUTLET DAM

DATE___Nov. 1, 1979

PROJECT FEATURE Intake Structure

NANME D. lLaGatta

DISCIPLING Geotechnical Engineer

HANE __R. Cheney

Structural Engineer

AREA EVALUATED

conpITIONn

QUTLET MORKS - INTAKE CHAMHEL AND

INTARE STRUCTURE

a. Approach Channe)
Slope Conditiaons
Bottom Conditions
Rock Slides or Falls
Loa Boom
Debris
Condition of Concrete Lining
Drains or Yeep Holes
5. Intake Structure
Condition of Concrete

Stop Logs and Slots

Intake not visible, under water.

The concrete screen structure located
downstream of the embankment crest is
essentially the inlet-outlet control
structure. It is of recent construc-
tion in good condition.
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PERIODIC INSIECTION CHECKLIST

i PROJECT  WALLACE POND OUTLET DAM NATE Nov. 1, 1979

PROJECT FEATURE Control Tower HANEC D. LaGatta

DISCIPLINE Geotechnical Engineer MAI'E  R. Cheney

ARCA EVALUATED congiTIOoN

OUTLET MORKS - CONTROL_TOWER

a. Concrete and Structural There is no control tower.
General Condition

Condition of Joints

B i el

Spalling

Visible Reinforcing

Rusting or Staining of Concrete
Any Seepaqge or Efflorescence
Joint Alignment

Unusual Seenaqe or Leaks in Gate
Chamher

Cracks

Rusting or Corrosion of Steel
b. techanical and Electrical

Air Venﬁs .

Flcat Wells ‘?

Crane Hoist

Elevator

Hydraulic System

Service Gates

Emerqency Gates

Liahtning Protection System

Emerqency Power System

Yirinag and Liohtina Sy<tom
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PERIODIC INSPECTION CHECKLIST

PROJECT WALLACE POND QUTLET DAM DATE Nov. 1, 1979

PROJECT FEATURE Transition & Conduit MAME D. raGatta

DISCIPLINE Geotechnical Enajineer HAME R. Cheney
AREA EVALUATED CONDITION

OUTLET HORKS - TRANSITION AND COMDUIT

General Condition of Concrete
Rust gr Staining on Concrete
Spalling

Erosion or Cavitation
Cracking

Alianment of lonoliths
Alianment of Joints

Humbering of Monoliths

There is no transition or conduit.




PERIODIC WNSPECTION CHECKLIST

WALLACE POND OUTLET DAM

PROGECT DATE _ Nov. 1, 1979

PROJECT FEATURE —.Outlat Works NANE _D. LaGatta

DISCIPLINE ———Gagtechnical Engincer NAME __R. Cheney
AREA EVALUATED conpitTion

QUTLET HORKS - NUTLET STRUCTURE AND
OUTLET CHANNEL

General Condition of Concrete
Rust or Staining

Spalling

Erosion or Cavitation

Visible Reinforcing

Any Seepage or Efflorescence

Condition at Joints

Water outlets through a water supply
pipeline. The concrete screen struc-
ture is described on Page A-4.

Orain holes -N/A
Channel N/A
Loose Rock or Trees Overhanqing N/A
Channel
Condition of Discharge Channel N/A
A=-7
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PERIODIC [HSPCCTION CHECKLIST

PROJECT WALLACE POND CUTLET DAM

DATE _Nov. 1, 1979

PROJECT FEATURE Spillway

MAME D. LaGatta

i

DISCIPLINE Geotechnical Engineer

NAME R. Cheney

AREA EVALUATED

countrion

QUTLET MORKS - SPILLHAY MEIR, APPROACH
AND” DISCHARGE CHANNELS

Avproach Channel

General Condition

Loose Rock Overhanqing Channel
Trees Nverhanging Channel
Floor of Approach Channel

Heir and Training Walis

General Condition of Concrete
Rust or Staining
Spalling

Any Visible Reinforcing

Any Seepaage or f£fflorescence
Orain lloles

Discharne Channei
General Condition
Loose Rack Overhanging Channel
Trees (verhanqging Channel
Floor of Channel

Other Qbstructions

Fair. Some blockage by driftwood.
None observed.

None.

Soil floor - no erosion protection.
Floor of approach channel strewn with
large driftwood.

The masonry spillway is in fair to poor
condition. Portions of the right training
wall has collapsed. The metal pins on
the weir are rusted and are not capable
of being used to support stoplogs.

None.

Poor.

None.

Trees growing in discharge channel,
could impair spillway flow.
Soil floor - no erosion protection.

Stone outlet at railroad embankment
approx. 300 ft downstream from dam is
blocked with debris.




PERIODIC INSPECTION CHECKLIST ‘
PROJECT  WALLACE POND OUTLET DAM DATE Nov. 1, 1979
PROJECT FEATURE Service Bridge NAME D. LaGatta
DISCIPLINE Geotechnical Engineer NAME _R. Cheney
AREA EVALUATED CONDITION

QUTLET WORKS - SERVICE BRIDGE

a. Super Structure There is no service bridge.
Bearinas

Anchor Bolts
Bridae Seat

Longitudinal {lembers

Undeyside of Deck

Secondary Bracing
Deck
Drainaqe System
Railings
Expansion Jaints
Paint
b. Abutment & Piers
e 2ral Condition of Concrete
Alianment of Abutment

Approach to Bridqge

Condition of Seat  Dackuall
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LIST OF ENGINEERING DATA
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1. Topographic maps and plot plans of the area around the

dam and pond are available at the City of Gloucester

v

Department of Engineering, Citv Hall, Gloucester,

Massachusetts 01930.

2. Design Plans for Wallace Pond screen structure and
; pipeline and Project Specifications (including some
boring data) are available at the City of Gloucester

Department of Engineering.

3. A State Inspection Report for March 1971 is available
from the Department of Environmental Quality, Waterways

Division, 100 Nashua Street, Boston, Massachusetts,
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GLOUCESTER, MASS,
CLARENCE WELT1 ASSOC., INC,
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PHOTO NO. 2 - Downstream spillway channel, viewed
from the spillway crest.
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PHOTO NO. 3 - Upstream slope of the Dam, viewed

from the left abutment.
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PHOTQO NO. 4 - Crest of the Dam,
right abutment.
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PHOTO NO. 5 - Wet area at the downstream toe of the
Dam in the dowrstream spillway channel. The standing
! water extends over an area about 20 feet by 30 feet
| in size.
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PHOTO NO. 6 - Downstream slope of the Dam, looking toward

the left abutment from the Screen House.
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PHOTO NO, 7 - Downstream sSlope of the Dam, looking
toward the right abutment from the Screen House.
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PHOTO _NO. 8 - Standing water on the right side of the
access roadway, approximately 100 feet downstream
from the right abutment.
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pal PHOTO NO. 10 - Close-up of seep

at the junction of the down-
stream toe of the Dam and
the left side of the screen
structure embankment.
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PHOTO NO, 11 - Seepage at the
junction of the downstream
toe of the Dam and the left
side of the screen structur
embankment, looking towards
the right.

PHOTO NO. 12 - Vlew of spillway taken from upstream
embankment looking toward crest.
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PHOTO NO. 13 - View of opening in railroad embankment
for access road to Dam. The opening is 10.35 feect
high by 15.5 feet wide. Most of the outflow Zrcm
the test flood and at least 25% of that from a
possible Dam failure could be discharged through
this opening. The building showing in the opening
is the water treatment plant, across Magnolla Strzec.

Py -~ o

PHOTO NO. 14 - Looking at overflow area on downstr=am Zface

-

of Dam from spillway. There is no defined downstream
outlet channel from the spillway. Note logs, branches
and other debris on downstream face. The riprap
protecting the toe of the embankment for the Screen
House is shown in the upper middle right portion =°
the Photo.
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PHOTO NO. 15 - View of Screen House and embankment
taken from Dam embankment.
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PHOTO NO. 16 - View of Wallace Pond looking eastward

from crest of Dam. On the day this photo was
taken, the Pond water level was about 1l feet
below the crest of the Dam.
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PHOTO NO. 17 - View of the upstream indet of the culvert
under the downstream railroad embankment. The 2.7 feet
by 4 feet stone masonry structure is mostly blocked bv
debris. The culvert exits the other side of the
railroad embankment and flow then goes under Magnolia
Avenue through a 30 inch R.C.P.

S S AP D T NPT . st TR sl
PHOTO NO. 18 - View of downstream side of Dam taken
from access road. Note lack of grass for slope
protection and erosion on Screen House embankment.
The spillway for the Dam is located to the right
of the Screen House in Photo. The Dam embankment

is shown to the left of the Screen House.
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HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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PHOTO NO. 1 - Spillway intake at the left abutment.

) " ¥ -" . -‘J “
PHOTO NO. 2 -~ Downstream spillway channel, viewed

from the spillway crest.
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PHOTO NO. 3 - Upstream slope of the Dam, viewed
from the left abutment.

Lot

PHOTO NO. 4 ~ Crest of the Dam, viewed from the

right abutment.




PHOTO NO. 5 - Wet area at the downstream toe of the

Dam in the downstream spillway channel. The standing
water extends over an area about 20 feet by 30 feet
in size.

PHOTO NO. 6 - Downstream slope of the Dam, looking toward
the left abutment from the Screen House.
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PHOTO NO. 7 - Downstream slope of the Dam, looking
toward the right abutment from the Screen House.
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.PHOTO NO. 8 - Standing water on the right side of the
access roadway, approximately 100 feet downstream
from the right abutment.
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PHOTO NO. 9 - Spillway at the left abutment.

PHOTO NO. 10 - Close-up of seep
at the junction of the down-
stream toe of the Dam and
the left side of the screen
structure embankment.
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PHOTO NO. 12 - View of spillway taken from upstream
embankment looking toward crest.

PHOTO NO. 11 - Seepage at the
junction of the downstream
toe of the Dam and the left
side of the screen structur
embankment, looking towards
the right.
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PHOTO NO. 13 - View of opening in railroad embankmernt

for access road to Dam. The opening is 10.5 feet
high by 15.5 feet wide. Most of the outflow from
the test flood and at least 25% of that from a
possible Dam failure c¢ould be discharged through
this opening. The building showing in the opening
is the water treatment plant, across Magnolia Street.

#

PHOTO NO. 14 - Looking at overflow area on downstream face

et -

of Dam from spillway. There is no defined downstream
outlet channel from the spillway. Note logs, branches
and other debris on downstream face. The riprap
protecting the toe of the embankment for the Screen
House is shown in the upper middle right portion of
the Photo.
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PHOTO NO. 15 ~ View of Screen House and embankment
taken from Dam embankment.
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PHOTO NO, 16 - View of Wallace Pond looking eastward 1

from crest of Dam. On the day this photo was
taken, the Pond water level was about 11 feet
below the crest of the Dam.
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PHOTO NO. 17 ~ View of the upstream inlet of the culvert
under the downstream railroad embankment. The 2.7 feet
by 4 feet stone masonry structure is mostly blocked by
debris. The culvert exits the other side of the
railroad embankment and flow then goes under Magnolia
Avenue through a 30 inch R.C.P.

PHOTO NO. 18 - View of downstream side of Dam taken
rom access road. Note lack of grass for slope
protection and erosion on Screen House embankment.
The spillway for the Dam is located to the right
of the Screen House in Photo. The Dam embankment
is shown to the left of the Screen House.
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