
AD-A142 829 NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL DAMS MAC 1/1
KENZIE RESERVOIR..U) CORPS OF ENGINEERS WALTHAM MA NEW
ENGLAND DIV AUG 79

UNCLASSIFIED F/G 13/13 NL

mmmmmEsI
EO.E



III _ IIIII~

111.2L5 116

MICROCOP RLSOLUTION T IST CHART

.0



[00
N CONNECTICUT COASTAL BASIN

q~m WALLINGFORD, CONNECTICUT

MAC KENZIE RESERVOIR DAM
CT 00037

r

PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

.. 

S.. 

oJ3

DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION, CORPS OF ENGINEERS
WALTHAM, MASS. 02154

C~) .~beeO 0

AUGUST. 19? vb
-LJ

84 07 02 1*1



sccj~l~
4 ~~ATION OF THIS PAGE (Ish.. Dole nfd

REPOT DCUMNTATON AGEREAD INSTRUCTIONS
REPOT DCUMNTATON AGEBEFORE COMPLETING FORM

CT~2 G03 OVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER

4 TITLE (and S.-blttfo) S. TYPE OF REPORT & PERIOD COVERED

Conn. Coastal Basin Wallingford, Conn INSPECTION REPORT

I ac Kenzie Reservoir 
Dam

NATI NL PROGRAM FOR INSPECTION OF NON-FEDERAL S. PERFORMING ORG. REPORT NUMBER

DAMS
7. AUTHOR(.) S. CONTRACT OR GRANT NUMBER(#)

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION

S. PERFORMING ORGANIZATION NAMIE AND ADDRESS 10. PROGRAM ELEMENT. PROjECT, TASK
AREA & WORK UNIT NUMBERS

I I. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

DEPT. OF THE ARMY, CORPS OF ENGINEERS August 1979
NEW ENGLAND DIVISION, NEDED IS. NUMBER OFPAGES

424 TRAPELO ROAD, WALTHAM, MA. 02254 92
14. MONITORING AGENCY NAME & AODRESS~it dliferet ewg Controlling Office) IS. SECURITY CLASS. (of this report)

UNCLASSIFIED
Is&. DECL ASSI PIC ATION/ DOWNGRADING

SCH EDULE

16. DISTRIBUTION STATEMENT (of this Report)

APPROVAL FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED

17. DISTRIBUTION STATEMENT (of tAe .bstract entered in Stock .- i ifeent fret Popea)

Ifl. SUPPLEMENTARY NOTES

Cover program reads: Phase I Inspection Report, National Dam Inspection Program;
however, the official title of the program is: National Program for Inspection of
Non-Federal Dams; use cover date for date of report.

I9. KEY WORDS (Continueoen revrse aide Of noce..inp mod 9~10~f 6V block nuibet)

DAMS, INSPECTION, DAM SAFETY,

Conn. Coastal Basin Wallingford, Conn.

Mac Kenzie Reservoir Dam

20. ASRACT (Coninfue an tror ide II necoooor' .Rdy b bloce Wb?)

The 425 ft. long dam. built in 1944, is an earthf ill embankment with a concrete

corewall, concrete spillway and a concrete gatehouse. The earth embankment is 280
ft. long and the concrete structures, which include the spillway weir and the
intake chamber, are 145 ft. in length. The earthf ill embankment is 10 ft. wide at
the top and 30 ft. above the streambed of the Muddy River. The spillway is a 90
ft. long concrete ogee weir with a concrete apron and a short stone paved dischar d

channel. Freeboard above the spillway weir crest is 5 ft.. The gatehouse, adjacen

to the right side of the spillway, is a concrete intake chamber with a screened o ning

DD, A v I£ 1 7-1 &DI;;;1 OINoass 0SOLrtE

Aw.A-_



2DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED NOV 2 8 1979

Honorable Ella T. Grasso
Governor of the State of Connecticut
State Capitol J db4
Hartford, Connecticut 06115 .964

A
Dear Governor Grasso:

Inclosed is a copy of the MacKenzie Reservoir Dam Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of' the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Protection, the cooperating agency for the State of Connecticut.
In addition, a copy of the report has also been furnished the owner,
town of Wallingford.

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

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

Sincerely,

Incl MAX B. SCHEIDER
As stated Colonel, Corps of Engineers

Division Engineer
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BRIEF ASSESSMENT

PHASE I INSPECTION REPORT

NATIONAL PROGRAM OF INSPECTION OF DAMS

Name of Dam: MACKENZIE RESERVOIR
Inventory Number: CT-00037
State Located: CONNECTICUT
County Located: NEW HAVEN
Town Located: WALLINGFORD
Stream: MUDDY RIVER
Owner: TOWN OF WALLINGFORD, WATER AND SEWER DEPT.
Date of Inspection: MAY 2, 1979 and AUGUST 9, 1979
Inspection Team: PETER M. HEYNEN, P.E.

MIRON PETROVSKY
GEORGE STEPHENS
JAY COSTELLO

The 425 foot long dam, built in 1944, is an earthfill
embankment with a concrete corewall, concrete spillway and a
concrete gatehouse. The earth embankment is 280 feet long and
the concrete structures, which include the spillway weir and
the intake chamber, are 145 feet in length. The earthfill
embankment is 10 feet wide at the top and 30 feet above the
streambed of the Muddy River. The spillway is a 90 foot long
concrete ogee weir with a concrete apron and a short stone
paved discharge channel. Freeboard above the spillway weir
crest is 5 feet. The gatehouse, adjacent to the right side of
the spillway, is a concrete intake chamber with a screened
opening for a 24 inch low level outlet. There are two openings
in the upstream chamber wall and one opening in the left wall
for three 20 inch supply valves. The outlets are a 20 inch
supply line to the downstream filterplant, an 8 inch drain
pipe and a 24 inch low level outlet. All gatehouse valves are
operable.

Based upon the visual inspection at the site and past per-
formance of the dam, the dam is judged to be in fair condition.
No evidence of instability was observed in the embankment,
spillway or appurtenant structures. There are some areas
requiring monitoring and maintenance, such as visible seepage
at the left side of the embankment toe, seepage through the
expansion joints of the spillway weir and the left spillway
training wall, and seepage along the left slope of the down-
stream channel.

In accordance with Corps of Engineers Guidelines and the
size (Intermediate) and the hazard (High) classification of
the dam, the test flood will be equivalent to the Probable
Maximum Flood (PMF). Peak inflow to the reservoir is 15,200
cfs; peak outflow is 14,200 cfs with the dam overtopped 2.9
feet. The spillway capacity is 4,300 cubic feet per second
(cfs), which is equivalent to 30% of the routed test flood

I outflow.



It is recommended that the owner retain the services of a
registered professional engineer to perform a more detailed
hydraulic/hydrologic analysis to determine the adequacy of the
project discharge. Recommendations should be made by the
engineer and implemented by the owner.

Further studies should be conducted for immediate identi-
fication of the origin and effect of considerable seepage at
the toe of the left embankment and downstream area, and also
to restore damaged riprap on the upstream slope of the embank-
ment and restore concrete at the spillway and gate house.

The above recommendations and any further remedial
measures which are discussed in Section 7, should be insti-
tuted within one year of the owner's receipt of this report.

N.1 . %

9Le6r . Heynen e,2 ;jioc
Project Manager x
Cahn Engineers, Inc. sjVA

EgW B.' Vi nal .
Senior Vice President
Cahn Engineers, Inc.
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This Phase I Inspection Report on Mac Kenzie Reservoir Dam
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Reco~ended Guidelines for Safety Inspection of
Dams, and with good engineering judgnent and practice, and is hereby
submitted for approval.

JOSEPH A. MCELROY, %MMBER
Foundation & Materials Branch
Engineering Division

CAR EI, NMEMBER
Design Branch
Engineering Division

/JjEPH N3 GA, JR., CF I
ief eseroir Control Ce..r

ater Control Branch
Engineering Division

APPROVAL RECOMMENIED:

iJOE B. FRYAR
Chief, Engineering Division



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 expeditiously 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
inspection. Detailed investigation, and analyses involving
topographic mapping, subsurface 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 ifinspected under the normal operating environment of the I
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
would necessarily 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 will
be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established 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 neccessarily posing a highly
inadequate condition. The test flood provides a measure of
relative spillway capacity and serves as an aid 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.

iv
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PHASE I INSPECTION REPORT

MACKENZIE RESERVOIR DAM

SECTION I - PROJECT INFORMATION

1.1 GENERAL

a. Authority - Public Law 92-367, August 8, '972,
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 responsibility of
supervising the inspection of dams within the New England
Region. Cahn Engineers, Inc. has been retained by the New
England Division to inspect and report on selected dams in the
State of Connecticut. Authorization and notice to proceed
were issued to Cahn Engineers, Inc. under a letter of March
30, 1979 from John P. Chandler Colonel, Corps of Engineers.
Contract No. DACW 33-79-C-0059 has been assigned by the Corps
of Engineers for this work.

b. Purpose of Inspection Program - The purposes of the
program are to:

1. Perform technical inspection and evaluation of non-

federal dams to identify conditions requiring
correction in a timely manner by non-federal
interests.

2. Encourage and prepare the States to quickly initiate
effective dam inspection programs for non-federal dam.

3. To update, verify and complete the National Inventory
of Dams.

c. Scope of Inspection Program - The scope of this Phase
I inspection report includes:

1. Gathering, reviewing and presenting all available data
as can be obtained from the owners, previous owners,
the state and other associated parties.

2. A field inspection of the facility detailing the
visual condition of the dam, embankments and
appurtenant structures.

3. Computations concerning the hydraulics and hydrology
of the facility and its relationship to the calculated
flood through the existing spillway.

1
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4. An assessment of the condition of the facility and
corrective measures required.

It should be noted that this report does not pass
judgement on the safety or stability of the dam other than on a
visual basis. The inspection is to identify those features of
the dam which need corrective action and/or further study.

1.2 DESCRIPTION OF PROJECT

a. Location - The dam is located on the Muddy River in a
rural area of the town of Wallingford, County of New Haven,
State of Connecticut. The dam is shown on the Wallingford
USGS Quadrangle Map having coordinates latitude N 410 26.2"
and longitude W 72 46.7' .

b. Description of Dam and Appurtenances - The 425 foot
long dam is an earthfill embankment with a concrete corewall,
concrete spillway and gatehouse. A sand foundation is the
base for the dam and most of the concrete corewall. Wood piles
35 feet in length are used to support the concrete spillway
and gatehouse structure, and the corewall near this structure.
Steel sheet piling under the corewall and concrete structures,
runs along the dam to a depth of 15 to 30 feet into the sand
foundation. Steel sheet piling, extending to a depth of 15
feet, is located under the downstream end of the spillway and
concrete apron and 30 foot sheet piling is located at the
upstream end.

The main embankment and left embankment are
approximately 290 feet in total length and 10 feet wide at the
top, which is 30 feet above the streambed of the Muddy River.
The crest of the dam has elevations 199.0 and 199.5, which are
the upstream and downstream edges, respectively. The upstream
slope is inclined at 2.5 horizontal to 1 vertical and has
slope protection to elevation 198.5 of 10 inch thick riprap
underlain by 6 inches of crushed stone. The downstream slope
has an inclination of 2 horizontal to 1 vertical and has a
seeded grass cover on 8 inches of loam. The top of the
concrete corewall is 18 inches wide and 1 foot below the dam
crest and the base is 6 foot wide, extending 6 feet or more
into the foundation.

The spillway consists of a 90 foot long ogee shaped
concrete weir, an 18 foot long concrete apron with concrete
training walls and a 27 foot long stone paved channel with a
concrete cutoff wall below the downstream edge, where it joins
the original streambed of the Muddy River.

A small concrete weir, probably constructed as a
stilling basin, is situated across the downstream channel
approximately 300 feet from the dam. This small weir is

2



approximately 50± feet long, 1+ foot wide, and 3+ feet high,
and has steel sheet piling on the upstream face. A notch,
approximately 3 feet long and 1 foot deep, is located at the
center of the weir and an 18 inch pipe is used as an outlet on
the right end.

The gatehouse, forming the right upstream spillway
wall, has a concrete intake structure at the base of the wall
with a 5 foot long and 3 foot wide screened opening for the 24
inch low-level outlet. There are also 2 openings in the
upstream chamber wall and 1 opening in the left chamber wall
for 20 inch supply intake valves, which are at centerline
elevations 189.0, 183.0, and 176.0, respectively. The outlets
are a 20 inch cast iron supply line to the downstream filter
plant, an 8 inch cast iron drain pipe and a 24 inch cast iron
low level outlet. All outlets have valves that can be
operated from the gatehouse and are at elevations 171.5, 170.5
and 171.5, respectively. The 20 inch supply line is left open
at the gatehouse and operated at the filterplant. The 24 inch
low level outlet and 8 inch drain outlet structure is the
concrete training wall at the right side of the spillway
apron. All outlets are operated and gates cleaned twice a
year.

C. Size Classification - INTERMEDIATE - The dam impounds
1,100 acre-feet of water with the reservoir level at the top
of the dam, which at elevation 199.5 is 30- feet above the
(old) streambed. According to the Recommended Guidelines,
this dam is classified as Intermediate in size.

d. Hazard Classification - HIGH - If the dam was to be
breached, there is potential for loss of life and extensive
property damage at the filter plant and a house, both of which
are located directly downstream from the dam. There are at
least two personnel from the Wallingford Water and Sewer
Department in the filter plant during a daily 8 hour shift
from 8 A.M. to 4 P.M.

e. Ownership - Town of Wallingford
Water and Sewer Dept.
377 South Cherry Street
Wallingford, Ct. 06492
Mr. Ned Olsen (203) 269-8795

f. Operator - Mr. Donald DiAndi
(203) 269-0013

g. Purpose of Dam - Water supply

3



h. Design and Construction History - The following
information is believed to be accurate based on the plans and
correspondence available. The dam was designed by the
Clarence M. Blair, Inc. and completed in 1944. The dam was
designed for and operated by the Town of Wallingford for the
purpose of water supply.

i. Normal Operational Procedures - All valves are
operated manually from floor stands located in the gatehouse.
All valves and gates are operated and cleaned twice a year. Of
the three 20 inch inlet valves, only the middle valve is in
continuous operation and it remains open at the gatehouse and
flow is regulated at the filter plant. The 24 inch low-level
outlet, which has an estimated capacity of 110 cfs, and the 8
inch drain are operated during the biannual checking and
cleaning. The reservoir level is normally maintained at
elevation 194.

1.3 PERTINENT DATA

a. Drainage Area - 8.92 sq. miles of rolling wooded
terrain. The area is sparsely populated with some small
tracts of land being developed for agriculture.

b. Discharge at Damsite - Discharge from the reservoir is

through a 20 inch cast iron supply main and over the spillway.

1. Outlet Works (conduits):

20" cast iron supply
@ invert el. 170.7+ 2 mil. gal./day

24" cast iron low
level outlet @ invert
el. 170.5+ 110 cfs

8" cast iron drain
@ invert el. 170.2+ N/A

2. Maximum known flood at
damsite: Unknown

3. Ungated spillway capacity
@ top of dam el. 199.5: 4,300 cfs

4. Ungated spillway capacity
@ test flood el. 202.4: 8000 cfs

5. Gated spillway capacity
@ normal pool el.: N/A

6. Gated spillway capacity
@ test flood elevation: N/A

4



7. Total spillway capacity
@ test flood el. 202.4: 8000 cfs

8. Total project discharge
@ test flood el. 202.4: 14,200 cfs.

c. Elevations (Feet Above Mean Sea Level)

1. Streambed at centerline of dam: 170.0

2. Maximum tailwater: N/A

3. Upstream portal invert
diversion tunnel: N/A

4. Recreation pool: N/A

5. Full flood control pool: N/A

6. Spillway crest (ungated): 194.0

7. Design surcharge (original
design): Unknown

8. Top of dam: 199.5

9. Test flood surcharge: 202.4

d. Reservoir

1. Length of maximum pool: 4000± ft.

2. Length of recreation pool: N/A

3. Length of flood control pool: N/A

e. Storage

I. Recreation pool: N/A

2. Flood control pool: N/A

3. Spillway crest pool: 770 acre-ft.

4. Top of dam: 1100 acre-ft.

5. Test flood pool: 1280 acre-ft.
f. Reservoir Surface

1. Recreation pool: N/A

5



2. Flood control pool: N/A

3. Spillway crest: 46.8 acres

4. Top of dam: 60 acres

5. Test flood pool: 62 acres

g. Dam

1. Type: Ear thfill

2. Length: 425t ft.

3. Height: 30± ft.

4. Top width: 10± ft.

5. Side slopes: 2.5 H to 1 V (Upstream)
2 H to 1 V (Downstream)

6. Zoning: N/A

7. Impervious Core: Concrete corewall

8. Cutoff: N/A

9. Grout curtain: N/A

10. Other: Steel sheet piling
in foundation

h. Diversion and Regulatory Tunnel: N/A

i. Spillway

1. Type: Concrete ogee weir

2. Length of weir: 90 ft.

3. Crest elevation: 194.0

4. Gates: N/A

5. Upstream channel: sloping

6. Downstream channel: 12" stone paving

7. General: N/A

6 .



j. Regulating Outlets

1. Invert: 170.5-

2. Size: 24"

3. Description: Cast iron low-level
outlet

4. Control Mechanism: Floor stand operated
valve at inlet chamber

5. Other: 20" cast iron supply line
8" cast iron drain pipe

7
D
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SECTION 2: ENGINEERING DATA

2.1 DESIGN

a. Available Data - The available data consists of
correspondence by the Wallingford Water Department, inspection
reports and recommendations from the State of Connecticut
Water Resources Commission, and also a set of four drawings by
the designers, Clarence M. Blair, Inc.

b. Design Features - The as-built drawings dated 1944 and
correspondence indicate the design features stated previously
herein.

c. Design Data - There were no engineering values,
assumptions, test results or calculations available for the
original construction.

2.2 CONSTRUCTION

a. Available Data - "As-built" drawings and data was
available and listed in Appendix B.

b. Construction Considerations - The dam was built
according to plans except for minor changes as referred to in
Appendix B.

2.3 OPERATIONS

Lake level readings are taken daily and according to the
operator, the dam spillway capacity has never been exceeded.
Flow into the filter plant is monitored and recorded daily.

2.4 EVALUATION

a. Availability - Existing data was provided by the
owner, Clarence M. Blair, Inc. and the State of Connecticut.
The owner made the operations available for visual inspection.

b. Adequacy - The detailed engineering data available was
generally inadequate to perform an in-depth assessment of the
dam, therefore, the final assessment of this dam must be based
primarily on visual inspection, performance history, hydraulic
computations of spillway capacity and approximate hydrologic
j udgements.

c. Validity - A comparison of record data and visual
observations reveals no observable significant discrepancies
in the record data.

8



SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General - The general condition of the dam is fair.
Inspection did reveal some areas requiring maintenance,
monitoring and attention. The reservoir level was at

elevation 194.1± (May, 1979) and 193.5+ (August, 1979), with
water flowing over the spillway only during the May, 1979
inspection.

b. Dam - The dam is an earthfill embankment with a
concrete spillway and a concrete gatehouse at the central part
of the embankment. No sloughing or erosion of the embankment
was noted.

Crest - The 10 foot wide crest is grass covered (Photo
1). The crest is generally uniform except for two depressions
at either end of the main embankment. One is located adjacent
to the gatehouse slab and is approximately 10 feet long and 6
inches deep. Some undermining of the gatehouse slab in this
area was also noted. The other depression is at the right
abutment and is 10 feet long and 6 inches deep. The soil was
evidently pushed to the left, leaving a small mound, so as to
allow easier access to other parts of the reservoir by
maintenance vehicles (Photo 2).

Upstream Slope - The upstream slope has hand placed
riprap about 2 feet below the crest with a maximum size of
approximately 18 inches. Riprap was missing in several
places, exposing areas approximately 3 ft. by 4 ft. in size.
Grass and weeds were observed between the riprap (Photo 1).

Downstream Slope - The slope inclination is 2
horizontal to 1 vertical. Its protection is an 8 inch thick
loam and grass cover. The slope and toe of the main embankment
are cut periodically and are in good condition except for
small trees located just below the gatehouse (Photo 3). No
misalignment, cracks or seepage on the slope were observed.

Trees with a maximum diameter of 12+ inches and heavy
brush were noted on the slope of the left embankment (Photo
4). Seepage was discovered on the lower portion of the slope
and toe adjacent to the left spillway training wall (Photo 5).
The seepage and wet area extends along this wall approximately
60 feet with a width of up to 10 feet. A visual assessment of
the rate of seepage discharge is 5 to 8 gallons per minute
(gpm). In an upper zone of this area, at a distance of 2+ feet
downstream from the toe of the weir training wall and I+ foot
from the inside edge of the spillway channel retaining wall, a
seep was discovered with a measured flow rate of 4 gpm (Photo
6). Water emanating from this area was clear, however the
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area around the seepage was covered with clayey silt deposits
of a bright red and brown color (Photo 5 and 6). The origin of
the seepage seems to be through the body of the left
embankment in an area adjacent to the concrete spillway wall.
The operator noted that there is significant icing in this
area during winter months.

Spillway - The spillway is a concrete uncontrolled
ogee weir, a concrete apron with concrete training walls and a
stone paved channel.

Several seepage spots were observed on the spillway
weir and training walls. A seep located at the expansion
joint approximately 12+ feet below the spillway crest between
the weir and the right spillway training wall had a measured
flow rate of 2+ gallons per minute (Photo 7). Another seep was
noted approximately 14+ feet below the spillway crest at the
vertical construction joint 30 feet from the left spillway
training wall and had an estimated flow rate of I to 2 gpm.
The concrete at this joint was showing signs of deterioration
and was cracked to a depth of 1 to 2 inches. Wet areas below
several of the horizontal construction joints were noted about
12 feet below the spillway crest. (Photo 3)

Several seepage spots were observed on the vertical
expansion joints at the downstream channel left training wall.
There was spalling of the concrete walls on both sides of the
channel, exposing the aggregate in several areas. Several
cracks with lime deposits were also noted on the channel
walls.

c. Appurtenant Structures - The concrete gatehouse
structure is generally in good condition. There are cracks in
the downstream wall with white lime efflorenscence (Photo 8)
and deterioration of the concrete surface on the top of the
structure near the gatehouse.

d. Reservoir Area - The area surrounding the reservoir is
wooded and largely undeveloped. The slopes near the dam are
stable and do not have any visible evidence of erosion or
sloughing.

e. Downstream Channel - The downstream channel runs in
the natural bed of the old Muddy River. A small sheet pile and
concrete weir exists in the downstream riverbed about 300 feet
from the dam. The inspection revealed several seepage areas
on the left slope of the channel along a distance of
approximately 80 feet downstream from the toe of the spillway
training wall. By visual observation, the flow rates were
estimated to be from 0.1 to 10 gpm. No evidence that fine
materials were being transported through the left embankment
was found. The source of the seepage area was not clear, but
its existence could indicate seepage through the foundation of
the embankment. At the time of the August 9, 1979
inspection, there was no flow over the spillway weir, however
the 18 inch pipe at the small weir was flowing one-third full.

10 -
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3.2 Evaluation

Based upon the visual inspection, the dam is assessed as
being generally in fair condition. The following features
which could influence the future condition and/or stability of
the dam were identified.

1. Missing riprap has exposed some areas on the upstream
slope of the embankment and could lead to erosion of
the slope and decrease the stability of the dam.

2. Seepage through the left embankment can potentially
increase in flow, leading to erosion and sloughing of
the downstream slope and instability of the concrete
training wall at the spillway.

3. Cracks and surface deterioration of the concrete in
the spillway, spillway training walls and gatehouse
chamber could lead to more extensive concrete damages
and a decrease in stability of the concrete
structures.

4. Heavy vegetation (grass, bushes, trees) on the
downstream slope of the left embankment could result
in additional seepage along the tree roots.

5. Seepage through the construction joints of the
spillway weir and left training wall could lead to
saturation of the concrete with accelerating and
extensive damage by freeze-thaw cycles.

6. Undermining of the gatehouse slab and low spots in
this area and at the right abutment could lead to
overtopping and erosion of the embankment.

7. Flow through the 18 inch pipe in the stilling basin
weir with no flow over the dam spillway could be an
indication of seepage through the embankment.

dIJ
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Regulating Procedures

The low-level outlet is operated for maintenance and flow

is regulated from the filter plant through the supply main.

4.2 Maintenance of Dam

The owner cuts the grass and removes the brush

periodically except during the winter season. There is no
formal inspection of the dam except for visual checks by the
Water and Sewer Department.

4.3 Maintenance of Operating Procedures

All valves are operated and gates cleaned twice a year.

The top two valves were replaced several years ago.

4.4 Description of any Formal Warning System in Effect

No formal warning system is in effect.

4.5 Evaluation

The operation and maintenance procedures are generally
fair, however, there are some areas requiring improvement. A
formal program of operation and maintenance procedures should
be implemented, including documentation to provide complete
records for future reference. Also, a formal warning system
should be developed and implemented within the time frame
indicated in Section 7.1c. Remedial operation and maintenance
recommendations are presented in Section 7.

12



SECTION 5:HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. General - The dam is basically a low surcnarge storage
-high spillage earth embankment used for water supply. There
is a road embankment across the reservoir at Whirlwind Hill
Road with an 8 foot by 8 foot culvert, which controls flow from
the upper to the lower part of the reservoir. The inverts of
the culvert are at 180+ MSL and the surface elevation of the
road is at 200+ MSL. There is also a 60 inch concrete pipe

under Scard Road along the western side of Lhe reservoir.
This pipe controls only a small part of the reservoir drainage
area and will not be considered in the test flood analysis.

b. Design Data - No computations could be found for the
original dam construction.

c. Experience Data - No information on serious problem
situations arising at the dam were found, and it does not
appear the dam has been overtopped.

d. Visual Observations - No overhanging trees or visible

obstructions were noted in the spillway channel or outlets. A
small concrete dam is located in the spillway discharge
channel approximately 300 feet downstream from the spillway
weir. This dam measured 50 feet in length, 3 feet in height

and 1 foot in width. There is a 3+ foot by 1+ foot rectangular
weir at the center of the dam and an 18 inch pipe used as a low
level outlet at the right end.

e. Test Flood Analysis - The test flood for this hig>

hazard, intermediate size dam is equivalent to the Probable
Maximum Flood (PMF). Based upon "Preliminary Guidance for
Estimating Maximum Probable Discharge", dated March, 1978,
peak inflow to the reservoir is 15,200 cfs (Appendix "D-l");
peak outflow is 14,200 cfs with the dam overtopped 2.9 feet
(Appendix "D-5"). Based upon our hydraulics computations, the
spillway capacity is 4300 cfs, which is approximately 30% of

the routed Test Flood outflow. Of the total drainage area or
8.9 square miles, 8.7 square miles are up-tream from -rne

Whirlwind Hill Road crossing. Because this crossing controls
almost all of the inflow to the reservoir and the structural
ability of the embankment to withstarid a differential head Is
unknown, the test flood will be analyzed disregarding the
effect of the Whirlwind Hill Road crossing.

13



f. Dam Failure Analysis - Utilizing the April, 1978,
"Rule of Thumb Guidance for Estimating Downstream Dam Failure
Hydrographs", the peak failure outflow from the dam breaching
would be 17,000 cubic feet per second. A breach of the dam
would result in a rise of 6.6 feet in the water level of the
stream at the initial impact area, which corresponds to an
increase in the water level from a depth of 10.4 !eet just
before the breach, to a depth of 17.0 feet just after the
breach. The rapid 6.6 foot increase in the water level at the
initial impact area would inundate the house and filter plant
directly below the dam to a depth of 3-5 feet.

14



SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations - The visual inspection did not
reveal any indications of stability problems. There are some
areas of seepage and concrete deterioration, as described in
Section 3, however they are not considered stability concerns
at the present time.

b. Design and Construction Data - The drawings and data
available and listed in Appendix B was not sufficient to
perform an in-depth stability analysis of the dam. Although
"as-built" drawings were available, no engineering
assumptions, data or calculations could be found for the
original design of the dam.

c. Operating Records - The operating records do not
include any indications of dam instability since its
construction in 1944.

d. Post Construction Changes - There are no records
available concerning any post-construction changes of dam.

e. Seismic Stability - The dam is in Seismic Zone I and
according to the Recommended Guidelines, need not to be
evaluated for seismic stability.
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SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition - Based upon the visual inspection of the
site and past performance, the dam appears to be in fair
condition. No evidence of structural instability was
observed. The embankment is generally in fair condition with
areas of some concern, such as maintenance and monitoring
problems.

Based upon "Preliminary Guidance for Estimating
Maximum Probable Discharge" dated March, 1978, peak inflow to
the reservoir is 15,200 cubic feet per second; peak outflow is
14,200 cubic feet per second with the dam overtopped 2.9 feet.
Based upon our hydraulics computations, the spillway capacity
is 4,300 cubic feet per second, which is equivalent to
approximately 30% of the routed Test Flood outflow.

b. Adequacy of Information - The information available is
such that an assessment of the condition and stability of the
dam must be based solely on visual inspection, past
performance of the dam, and sound engineering judgement.

c. Urgency - It is recommended that the measures
presented in Section 7.2 and 7.3 be implemented within one
year of the owner's receipt of this report.

d. Need for Additional Information - There is a need for
more information as recommended in Section 7.2.

7.2 recommendations

a. It is recommended that further studies by made by a
registered professional engineer qualified in dam design and
inspection pertaining to the following:

1. A detailed hydraulic/hydrologic analysis should be
performed to determine the adequacy of the project
discharge. Recommendations should be made by the
engineer and implemented by the owner.

2. Inspection of the dam during times of low head, as
well as high head, to check observable seepage and the
condition of the spillway. An evaluation of the
significance of the seepage, as well as the condition
of the spillway should be undertaken, and any
necessary recommendations made. Items of particular
importance would be seepage spots at the toe of the
left embankment, spillway weir and training wall
construction joints, and at the left slope of the
spillway discharge channel.
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3. Removal of the trees on the downstream slope and toe
of the left embankment.

4. Discharge through the 18 inch pipe in the small dam
downstream should be monitored when there is no flow
over the spillway weir so as to get a better
understanding of the amount of total seepage in the
dam vicinity.

7.3 Remedial Measures

a. Operation and Maintenance Procedures - The following
measures should be undertaken within the time frame indicated
in Section 7.1.c, and continued on a regular basis.

1. Round-the-clock surveillance should be provided by the
owner during periods of unusually heavy precipitation
and high project discharge. The owner should develop
a downstream warning systemin case of emergencies at
the dam.

2. A formal program of operation and maintenance pro-
cedures should be instituted and fully documented to
provide accurate records for future reference.

3. A program of inspection by a registered, professional
engineer qualified in dam inspection should be in-
stituted on an annual basis. The inspections should
be comprehensive in nature and should include the
operation of the low level outlet works.

4. Concrete surface deterioration and cracks in concrete
of the spillway weir, spillway training walls and
gatehouse should be repaired.

5. Small trees and brush on the downstream slope and the
toe of the embankment and any vegetation on the riprap
at the upstream slope of the embankment should bc
removed. The cutting of grass on the downstream slope
and crest of the dam should be continued as part of
the routine dam maintenance.

6. Exposed areas on the upstream slope of the embankment
should be riprapped.

7. Construction joints at the spillway weir and training
walls should be sealed to eliminate further seepage.
Also, seepage at the left embankment toe and
downstream channel should be monitored periodically.

17



8. The undermining of the gatehouse slab on the dam
crest and low spots in this area and at the right
abutment should be filled in, compacted and
reseeded.

7.4 Alternatives

This study has identified no practical alternatives to the
above recommendations.

18
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APPENDIX A

INSPECTION CHECKLIST
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VISUAL INSPECTION CHECK LIST

PARTY ORGANIZATION

PROJECT /'a I(-'n,. / .r' 'oir- DATE: /________/__7_

TIME: l.'.3 __ .27. . .

WEATHER:-

W.S. ELEV. -4!tU.S. _ _ DN.

PARTY: INITIALS: DISCIPLINE:

-3 -J
",3 hn"l e'

2./Vt1,r6n _____________ (eqh n yis7c

3. 17'shs__ _ _ __ _ ~

4 . To L e Ijo -Tc

5. Dn"gkj /), 9njd, (OQjnc r Rpre-r- ave) -own oi Wa /I/rygi

6. __________ f~1- r - M p rerijp,

PROJECT FEATURE INSPECTED BY REMARKS

3. (7rae~,s PI-h D /

5.

6.

7.

8.

9.

10.

11.

12.

I
,1-1



PERIODIC INSPECTION CHECK LIST

Page , ,

PROJ ECTNQ~J /(A!' le ReseriZJ -br )AF

PROJECT FEATUREfP0 / J fl*l / jy fjip!,_]_q_

AREA EVALUATED CONDITION

DAM EMBANKMENT

!Crest Elevation /9.5

Current Pool Elevation /U4./-

Maximum Impoundment to Date ,V/A

,Surface Cracks On. ob.s-r','c

;Pavement Condition \yA

,Movement or Settlement of Crest r_ obsrVe_

fLateral Movement N/c0Y. obe0 -vcd

Vertical Alignment

Horizontal Alignment (uppcxwrs _ood

Condition at Abutment and at Concrete
Structures

.Indications of Movement of Structural

Items on Slopes

Trespassing on Slopes None-, obSer'cr]

Sloughing or Erosion of Slopes or
Abutments

Rock Slope Protection-Riprap FailureE Orirc ripro SS Or,

Unusual Movement or Cracking at or /Vonre obscrvcd
Near Toes

Unusual Embankment or Downstream :Orsedcrb _-
Seepage D/S aop n Qrbd tocCf kftf

Piping or Boils 3 em bnArrrnf

Foundation Drainage Features 2
Toe DrainsMI

Instrumentation System

,4-2 o •



PERIODIC INSPECTION CHECK LIST

Page .-,

PROJECT /Qak2r n= A rT 0

PROJECT FEATURECQ/WrC/* Q q - .

AREA EVAiMATED CONDITION

OUTLET WORK: -CONTROL TOWER

a) Concrete find Structural &IK 5trU&#Uir ' LwCrc1T. &rx)nTlbcr

General Condition 6od

Conaition of Joints i / ©i obsert'-d

Spaiiing 19 )o g HK ,J" o

Visible Reinforcing voT es r vc

Rusting or Staining of Concrete %)V-re obASrVcd

Any Seepage or Efflore:ence So) /""e _ cJPo fS

Joint Alignment Pic* obsErv-c

Unusual Seepage or Leaks in Gate fNlo observ-d
Chamber

Cracks :S.vcro i CrOCks or C7/s fac. qt

Rusting or Corrosion of Steel /0rc. obscrv-d

b) Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist 
N/A

Elevator

Hydraulic System

Service Gates r rnnuo / v)cs, Q// oPe -r o bic

Emergency Gates

Lightning Protection System N/A

Emergency Power System

Wiring and Lighting System -A
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PERIODIC INSPECTION CHECK LIST
Page

PROJECT / /OC n- A 21  / rvpj ,p-r fA'T

PROJECT FEATURE~ ~ BY -V BY-

AREA EVALUATED CONDITION

'O rLE WORKS-OUTLET STRUCTURE AND 4 ci'i/ ud8"d ain PP /6
OUTLET CHANNEL h,)'flLJ0r) ConCr r htrecoir . ,//

'General Condition of Concrete

Rust or Staining 0oY0e observed

Spalling I ~O 6Ck

Erosion or Cavitation

lVisible Reinforcing /Or ob rve4

Any Seepage or Efflorescence

Condition at Joints A/A

Drain Holes

,Channel

Loose Rock or Trees Overhanging OFppCC1 / oo5

Channe I

Condition of Discharge Channel

L i _



PERIODIC INSPECTION CHECK LIST
Page A4"

PROJECT /I'/ 21 i erv,,r 1l )ATE !'/U A' /-79 7

PROJECT FEATURE BY - P

AREA EVALUATED CONDITION

OUTLET WORKS-SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

a) Approach Channel

General Condition

Loose Rock Overhanging Channel N/A

Trees Overhanging Channel

Floor of Approach Channel Under wn-t-- r

b) Weir and Training Walls

General Condition of Concrete 60dod

Rust or Staining ,V r s j ts5-rvcd

Spalling 5 potl,/ 5  0- .'e/r

Any Visible Reinforcing XO0 - ooszrve4

Any Seepage or Efflorescence §ot /1')C_ pc~is

Drain Holes jr ncOof

c) Discharge Channel

General Condition PP>2 5 9o J

Loose Rock Overhanging Channel ,Non) b:se-ve"d

Trees Overhanging Channel SOmO C //' S p

Floor of Channel j#Of0 Povirl9

Other Obstructions 'Y2j' JL;r? O £ o f -' k

[d

,r J



APPENDIX B

ENGINEERING DATA AND CORRESPONDENCE
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MACKENZIE RESERVOIR DAM

EXISTING PLANS

Water Department - Borough of Wallingford
"Plan of Dam" (1942)
Pine River - Wallingford, Conn.
Clarence M. Blair Associates, Inc.
New Haven, Conn.
3 sheets

Water Department - Borough of Wallingford
"Plan of Dam" (1944)
Pine River - Wallingford, Conn.
Clarence M. Blair Associates, Inc.
New Haven, Conn.
1 sheet
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DI STA,'ICE OFFS ,,F 7-
BELOW BPASE L I

TOP OF DAI ELEV. TO FACF T 2.Y

0 199 0 4'" '4
1 193 0 4" C,'4

0 1 /4 r,
2 197 f 2 3 ', ('0 " .:
3 196 '3 b/ 9-"0 7/8
4 195 04 3/4 61 7'?"
5 194 06" , 3 12
6 193 0 7 1/4 ('5 3')
7 192 07? 3/, 7/
3 191 -0 q ,1 ,
9 190 l 3/4 2 1
1 189 13'
11 188 1 1 /4 10
12 137 Q 73 . .
13 136 , . 5.

14 185 1 4 3 ,' ,
15 184 1' '
16 183 7 1 /"2

10 131 1 5/ 1'1 3'
19 1 , 0 3'4 12 2'
20 179
21 178 .,
22 177
23 1 76 6.
24 175 .
25 174
26 173
27 1 72
L? 1 7 1'" /

29 173 <2.':
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STATE BOAROYR THE SUPERVISION OF DkMS
INVENTORY DATA

NAME OF DAM OR POND '-A_0_cICCt-__ 2___vs

CODE NO.)/qZ--

LOCATION OF STRUCTURE:

Town W~A P ?- 2-)_________

Name of Stream ALAO& [ /

U.S.G.S. Quad. W ' 0(Zi Long..- Lat.--1 -

OWN ER: "~-ICAQ-1AA'r 0
Address

Telephone

Pond Used For: P4 l Y __

Dimensions of Pond: Width L3ngth Area

Depth of Aater below Spillway L: vel (Downstream)

Total Length of Dar-3,.'' 0o Longth of Spillway Jo
Hcight of Abuttaents above Spillway - 4

Type of Soillway Construction _ -- -

Type of Dike Construction_

Downstream Conditions -' _____________

Summary of File Dtta _______ .

Remarks tA .34L.
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4A~B1~N C1MNT CQRqJATIJ
MAN FAC T QR L I

CEMl ,4r=JT -LIt# -STOt4E PRODUCTS

F~C~28te MAD,SON A\VEN F.

ALBANY NEWYORK CITY
BALT IMORE

BOSP5TOWN Novtrber '1, 1 41
,,t W Y _K.F , A " . t .- .. , -

A _HIN G TON

.u-. Cl:z ence M. Blair
Clarence M. Blair Inc.
L0 Crown Strcet
. ei Haven, Connecticut

-ear P0:r. Blair:

In ".ccorrance with our ch versa:i : h., ther day, I a- ncloiri
herewith a co; y of ?.s.T.>. Specificationb C 1C - 40 T, coverirq- tho chemical
'hysical requirements for Tyrpe II 7ortlane cement. I am a!-o en:closirn a co y cf
eder-. 8-ecification SS,-C-206a, coveriik mcderate heat of ?srderir, -ortlar( cp' ,T.

The cement we manufacture at both our Howes C: ve and Cat:kill picn.ts fully Mc-t t:.l:e
Secure ezt by a large margin.

In articular I would like to call to your atterti r. the *ow Co7A 'c'tc:tc
if our cement-. Our Howns Cave olant cement vill average 6..,E°t and Cats-kill abut 7., .
'he autoclave exansion on both of these cements is very lo-.v and will be lers thi-:, . 3%.
i'he specifications, as you will note, rermit an expanzcion as high a- 0.5C. The csni-
.,ressive and tansile strengths of both the Hewer Cave and Catrkill cements are far above
,he re uirements, our 7 day tensileaveraging 350#, or better, ad the 28 day com rez::ive
trengths averaging 46001, or better. These strenrths are Type I cement :erformance ?LUE

cud .ill nermit you to oroceed with your work under wintertime conditions - the came zz
f Tyme I -.ere being used. Both these cements fully meet the requirements of the Txeri-
an A: Fociation of Etate Highway Officials for M cdera±te Sulphate Resisti- Cerent -

',,e would deem it a -,lersure indeed to be able to take you to the'e --lantE
I am sure that you will be very much Lntercsted ii the control methods being used to

.vure uniform products and at that time I am quite sure our chief chemist, Kr. T.. F.
-i-chline, can give you some very interesting information regarding what constitutes
eal cement quality.

May I at this time thank you very ,'uch for thr tnime you so kindly save
Le. ch and myself the other day and if there is any additional i:formation that you

ecire, )lease do not hesitate to call on the writer or our chief chemist, hfr. H. F.
Kichline, Catskill, N. Y.

Very truLy yurF,
:KORTH AN-121 C777; '7 C0.JC-i!AT10;,

c: '.Mr.,.Lliam A. 7acKe:zL ,City Engr. z v
alli-:forl, Connecticut. Ansel T. Rogerb.

Ranager Technical Service De-artw nt

i.CL,'.

B-6
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may all 194

Wallingford Water Dept.?own flalt
Vallinsford, Conn, Attns ]Ue W, A* 1kuzje, Sup't.

Gantlem"t

We haveo indoated on the enalosed blueprint the breakdown of our
estimate on the shoot piling required for the PIm River Dam.
Folowing Is a tabulation of the Uifferent areas, the looations of
whioh aro shown by different oolors on the printv

Location Lengh of Setion Length of 8heeting Area (sq.Ft.)

orewaI Bo' ja 750
43'* 20' 860
cot* 25t 500

Upotrem out-ofT 3Zl'A 25' 4,525

284* 15' 390
Downstream 0 loot* 15t 2,835
Out-off at

downmtream edge
of Spilway apron 2.00'* 1.0

Listing aooordinM to lengthat

20 e 980 s "

Those areas awe toa "forquax feet of wall and the c,
pling required will depend upon the particular seotain u

yety trla4 yours#

clarenme K. Salt, tiew

President

R-7n



June 2,1942

Colonel W1illiam N. Carey,Chief Ennineer
Federal .1orks Agency
Washington, D.C.

Dear Colonel Carey:

I have been actinn as Consulting Ennineer to toe ..'allinnorc
(Connecticut) Water Department in connection with the nrooosed
addition to its water facilities by the construction of a dam or fine2
River, 1.1allinqford, Conn. 'Ir. W. A. "acKenzie, %unerintendent and
Engineer for the Wallingford Water Department has had considerable
correspondence with your Agency throuah Senator Francis T. "aloney.
The Borough of Wallingford has requested a orant from your Paencv For
grading and finishing semi-improved roads that must be relocated in
connection with the reservoir project.

In a letter from General Fleming, Administrator, to Senator
rialoney dated 'lay 22, 1942, your files C-22, aoproval was ,.,ithheld
for the hiahway and bridge improvements, Docket ' o. Conn. F-187.
This letter stated that your office would be pleased to examine
additional information to establish a definite defense-connected
need for the project.

I have examined the letter referred to and also 'Ir. 'lacKenzie's
letter dated June 1, 1942, directed to Senator 'lalonev. I do not '.ish
to burden you with further facts, hut I feel that previous investina-
tions may have missed the point of the importance of this nroiect to
the defence industries of W.allingford.

The water supply for this town has heen taken from Pistanaun Pond,
a larne reservoir in the easterly section of the town. nue to .an
unfortunate accident ahout a year ano, the dam irnnundino this !arr-
reservoir developed a serious leak, and a considerable volume of ,,tor
was lost before repairs were made. The stnraae was depleted, and ,ith
a particularly dry Summer and consenuent low water yield, the rorrw,
of 'lallinnford was obliged to aunment this denleted storame in
"istanaun Pond, by pum ine from an intake in Dine 7iver. It -Is a
case of literally "squeezing " this Pine liver to orovide .,ater day
by day for 1.'allingford use.

It anpears from the corresnondence referred to that the it-

holdinn of approval of this proiect ,,as based nrimarilv on the ';ct
that the nroposed roads would not le used in the activities of t'-e
.!ar Tenartment. This is true insofar as trnon movements r-av be orr-
cerned.

--------------------- -



Colonel ',lilliam N1. Carey -u- ,une 2.

I would stress, however, the necessitv ol this nroiect rl
relocating the roads, so that ',.:allinford can futrnish i sate in -,
adequate supoly of potable water for the increasing *.,r - rc-:,t -
effort of its industries. Beino quite familiar .,kth te wnter
shortane of 1941, I am stronalv of the oninion that the constrIct-rn
of this added water facility is absolutely necessary to sunl'v thn
large volumes of water der'ianded h', the industries in thei r e '",rt
to suonly matterials required in this war eflort. The cons r' nt' -
water has increased shar.lv since 1941, and this lino 'iver suon),."
the only available location to increase the su-)l,/ adeouate1 'v.

!lay I add a personal note. I can .ell ira ine ho..' , usv vCI r i-
in 1,ashinaton, and am sorry to add one more matter to vour nresent
load. But I feel so strongly that this nroiect is so vital to ti)
water suooly of 'lallingford in furtherinn its defense efforts. tn.t
have taken this opportunity of addressing you.

I am considering plans for our trio to your home state, anc!
1,ineapolis for the annual meetinn next month. and I hooe that
things may break so that we ma,/ have the nleasure of rene,.,inr nUr
acquaintances with Irs. Carey and yourself.

With kindest regards, I am

Sincerely yours,

CMB: GRR

4



In Reply Refer To:

0-22
Doexet No. Conn. 6-187

Chief Engineer

Q.Aef, Project Control Section

Docket No. Conn. 6-187
Wallingford - lli ;hway ImproV6eLents

1This Y. v.ith reference to the a-J)licaticri for Federal
±'unds to aid in the relocation of roads a -. bridge . in allingford,
Connecticut, Docket No. Conn. 6-187.

In accord a.ce witU. existing procedure, the subject apj.li-
cation was referred to the Public koad# Administratian on February 25
for consideration and reccn-erdation. On Marn 2 that Administration
advised that, in the opinion of the War Department, the project was
nct of sufficient import to National Defense to warrant oonsiderati n.
On March 12 Uiis office advised the War Departwert of the need for
the proposed facilities and requested tJhat its previous dcision be
reviewed. A reply was received on Itay 5 advising t Lat the mattr
had again been investigated and, wni'e it ap ears tat there Is an
isplied moral obli-ation for Federal assistance, it Is believed that
the roads to be inudated are not f rimary import. The War
De,)art,ent stated furUher tVat, in view of t.e uroent neoessity :or
onservin:; aterial, equilucmt and man-powr, it was not believed
advisable ' at t c reject oe undertaken at trnia Lize unaes addi-
tional evidence we~ie 1resezited by the idurLie8 cncernea to the
effect t-at Cie roads are esaeitial tC Le'r functioning in the war
procuc iorn program.

Reional Engineer Jbsa A. McCoiueli wae arvieea of this
decision in a memorandum dated May 16, aznd ais conzi-ens wore requeited
relative to the urgency of the project. Mr. McConnell replied or,
Uaj 22 that the docket was to be presented to V.e Area Board in Boston.

In view of tho adverse recoomendation by the War Department,
Lo funds can be allotted for the project on the basis of information

!I

"--± . ... .. .... ... i II4



row &t hand. and, conn.4uently, furt, er action on~ the appliCatiou
has been sus;:exdced. However, should th-e Irea Bor-rd in Boston look
v:tV. f avr or. t e c, as tructLn cf t -e -, f rcilities, t. * ca" will
be reoc,.ned 'c~r rf.rtzer c. rsieration.

P. F. Seward
Chief, Project Control

Secti on



WALLINGFORD BOARD OF WATER COMMISSIONERS
OFFICE TOWN HALL BUILDING

WALLINGFORD, CONNECTICUT

OMUN0 G. CLIEOIN. C-fIN..

RlDgtftCK J hADDOCKO. IT..A
WILLIA .. J. GAN

July ,;
VILLIAM A. MACKCNZI1. oUp'T.NG a

r. ,,. . Blair
.o',.'n Street

.ear" L,.:' lair:

Please be advised that this Trornil: , July 1 - established an a -
nroximate grade of the proposed highway to the west of the hill th. c.
-he Smiith, Leete property. Please figure the quantities both sut and
1111.

:,-r. brown no doubt has a ver- ocl idea as uow mucnf
,cul. turn out uo be rock and how r.uch so be oar1.. Tis fi I
figured for a 36' width at the road surface or toc of the fill cc
to allow sufficient width for installin, railin- on both sid(c c:
:ill. The sloa-cs on the fill should be one r:. twc, as 1 L
of the hill would be slightly , reatcr than that of the fill. i r.
Lrown finds that the cut is Lroater tha. t . ill, ',Ae oan. C
vise the .rade slightly so as to use up all of the cut Ir:

'ill. ,e should also provide for surfacin. on the fill of at !-.I.
in depth ( r the local gravel surfacin.- ol tainedl for the e,.;

?r. Tov'n, soe three weeks a, o, ntas,- :ic:.c fi ures on - .
:;usmln: station to determine and fiL-ure the len th of the op :'
for the gates in the Catehouse. i trust that he will con:,at o.u

ve :.e his 'u, ures at the very earlie3t r.,3-nt so 1 can on_ r :.-.e>.
:"e Chaa::an Valve Comoany. I desire to use s t/l" steel r

ness are e(:uir-,Ied with a !,ronze cc -' it- screw in t'., -
'.-u ch that the steel rod ,-:ill sc'e.w into ti e ccuplin ntso:; with either steel or -roe I' -e'" < , n. . -se 1 .5,. steelT r,:r, ..,: :

:,te. throu±h a ' wrought iron pipoe niol.ie that is Inst *, ."
crete floor of the gatehouse, and the nr e -o rc

ft ',vith a tacerin- scuare head suen-. -3- ca
n same to operate the bates. As you , it ly i
b buy the 1kronze rods today and a 1So ,'n utt,
sands, as I am discouraged in aet., any-.o

.>e in co:pletinlL the job.

Ilease -.:ake the following note and tell r. .'n toit it I's
the center of the 3" Late to the top of the courlin, that is n: attuc.
to t..is b" tate.

VeI~j t,u ,: ycur~s,

Valllin ford .,ate. " epartment

'.illiam A. _~< ,n:-!ea

wam/Jh &uperi tendent

-i



'JALINGFORD OOARD OF '.' TFP l
PINE RIVER ODA"

LIST OF EXTENSION STEPS FOP T,..TE VALV I CMTV .Ir 'rr

JU LY .I q142

Valve Size Elev. of CL of Valve Elev. nf Flrr'r rxtensi-n C ,

Blowoff 24." 171 .50 200. 50 7 '7

Sunply 20" 171.50 200.5? 2, -,

Intake 20" 176.00 200.50 -

Intake 20' 1303 2.50 17-

Intake 20' 190.00 2.00 5 -

Drain u 170.75 200.59 2? -

'lote: Lengths of extension stems listed are tinured 'rrn- th
top of couoling on the near to a ,oint 3'-9' ahnve
the floor of the nate house

' nte: Sunerceded, see list of Sent 28,1942

,-13
-9
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r a *a -,Kenzie, Sun't

'..ater ne.t.

',1iinrford, Conn.

P ear "r. " acKenzie:

Please he advised that '!e h ve ,r ,,  qr ..
op cuts and fills on the orenosedl rnaj vet e m r- r n ,
Smith Leete p ro ertv. T e I ine P -j i, e ,,I-I- - L - -

or a location sketch, and tne ini s - ' ,
sent to 'tou under oeoarate cover. T v' ic ,  cr, s
ill are also shown on the orofiIe. It ,si-- -

het.,,een fta. +69 and 1D+60 .as a:l rc ' nxce:s r ar, r a
burden of 2' in depth.

Our estimate is: ock cut ,7 C( ',s
Earth cit 2 ,,
Fill 4

r o rave
roadway 75< II

.e have made an estimate of tne r da c, - et, a. %
lo',,erinq the too of the dar- fror, Flev . I

is hased on the profile o the <a" as hrn
to 350 cu.vds. of concrete.

',,e are enclosino a list of len-tss n 9, - n n - -:, ".
,ate valves. P nrint of the Dlan o' t'- ',3t ..
you under separate cover.

It minht he desirable tn send the letter e ,
Co. when you order the sters.

'.' r, u , v* -

rlarence " <l ir. y-,r!.

ac /cr 

c

- - -. '



• a .,'at r QF rtmissioners
_- o c' of ,'al 2 innafordi

1 " ac enzie, re-r

r i c nenzie"

T Saahr2We -' sc 1-". .C t r tri of yesteriav : ~ . s -*- ' . .s ... .
rn toe characer -.--

S1 k o O

As I stae to + e
:atra, have never h.d n
-1,ria ! nr soil conditions ' c' - - .--

aot t ,n ton Der square e
s icht he nood for tis n a .

sa i res oePrve I a n t -

" c c rcr te ano with one are r c .;-- . -.

*x t at the soil mint 'oi. < - " , " t e .... ,r-

I therefor- e v i~i j,- . .. .. -o- . . .
r er to h'p ahsnlutel'/ sure as :. t... .. a . ... a -

'installed. I would also s.cces: tj :v,. -.
su nit a desian for the sare.

'eanwhi le I see 00 ri -.

,. -i to installinn of the steel n ic-: -. .

a 11 appreciate h airi u .r

r-actir, to the ahove recommendation n ,n

'e rv, r. 
i  

,r

I a .r C. E



"r. .ilI am r 'a c' nz i
Suneri ntendent , ',.later icear tre'r

!ailin7forr , rConnecticut

.:r ri. "ac:'enzie -

"a C' n e Ci e :0-
'4.e hod a : . . .q "

an ' dis.us sin i t Wio " r 0 S .
found uj,)(on actual ly nettir, c t-e , . .:. , ... :

with the !oundation as e -7 .,r- it - --. . . .. -r-

neri-anent Jar can be built,.
to :/our estimated cost and ir' t r '" O rWe ''.....

oard ce seemed to understand w;'at .,'j .. r, ,:
to soend wia tever vias rea re -e- i .. .
r)inion differed slinhtl/ or so:t Ar ,

l better on the eas' ,
abutment and extend tre concrete cr,.
would be t'ie sheet )ilirn and av t, . c ,
• ewest side. In regard to the . " n ,
have contours run in order to et ' . ' r
the least shallow water &round t e re. s
yesterday mornine you nave rle the n r a ',. , r ..
that elevation 194 for the rlol ' ine - st ea (-: ' - ', u 1 ,:', , r
shallow, area of the reservoir. This recervoir r rc '

in connectinn with your Paur T rc u ,, ' / 7 ,"'' . .
has a storane canacity r.,ich . A r r. ". . t.. . r. ,.

water shed of this size. You .. , ratr. ' the A,,t' , .
'au 0ond drops down as toe su:oly fr-or tc, e . nCo L : aY V_- +,- •

ant if I understand it corr c tl v Ir , wi :.'- - - , .1not
ca's,, 0 v the elevation o n la , 7"r, : , v.

Perhaps 'ci ', '' -", ',', " ' , . .

at elavation 196, I still t ir; ,"

elevatinn witc the oro er orec,7'r . "',.'-' ,*-
cond ition at l'D' I think you are i~s r> .: ' " ,... .. . . *

,oreratei v r!-,

sand and travel foundation. ao' ',:: : v- ,

trea c, nr t cn : ressi-le to In -r- n,, 1,
and cannot ov;e. The t el ' i n, r. rr. v!- -r ' :  in" i~ ,,j*, n s I S, I1 .- :-r1 n"'.il11 or-vent this unless th,, san':  '*i, -e " ,' 'y ',r , n: ''.." t:, '

sheetinn and u-) on the outside ' ioh 1s Ar:'.' c-i ,', ci I
in.' too

i n, , t

..6- -



ddcltional precaution of placing pilfs in t,.e foundation in order to
.sist tI.e sand foundation from 'settling. I tinlA I differed sith )ou
no Mr. ilair in regard to the .,eibit to *,Ic:i tie ,les siou,1 be

",ct off. My idea being tsat t'.ey s.-ul. e sutn'Aally t t:.' i-evei

;.f t-,e Lurface of tnc sand foundation rric-re t .era vald ,e no danger _1
' ,tir drying out and softening up. The concrete wouli naturally coap.-es
rnund them, pernaps an inch, so t.'at Lie dam could not slide vit,.out
:oving trhe piles and I doubt if thcre WouL te enougn pressure to slide
zn that material even without piles considering that thL apron :,nd
verything would ,have to move.

You informed ;f- that 'o- :- irndy ooved t:,,ectton. feet to the west t n order t ''. i.v art:. ,:r
aft bank. Mr. r'lair did not liKe to Lek! t _e en of trhe spi,1 wa ". doce
':ic, yoU Aad suggested doing. Ae .ave been in tni l&bit of .~sng A. 2.
1111'S tabi for spillvay capacities Lut t:ere 1.v *ei some flood
!Lctrges in recent years whic:, are uoz e +.%ar l n his table. T, e
. t ~rescrv-ir which the City of Morsich L . ter shed of
.qure nil ri and spllwa, was 60 feet i - .tu the t-1 the ebau, -nt

fe(,t zbove the spillway. The emtank quite Wi on account cf
.c fact tnat tne dam was designed to r.e something over 15 f.- ct it

t .tr date. The naximum depth of er ove;t.e crest was 4- nurL.g t'.e
. ieirs of its existence. A!l th I e nsnidered, especially in v,
SL'r. 1 lair's vishes, I thin- tne eth t*ie spillway 5noula not be

:educed .zorc than 10 feet. As ment! the conference, the walI
:t foot cf spillway should be made ttr iroug to take tie bekting and
.1gm enough not to be over-to

As menti ed above thcr' cti dcrign o1 a dan on this
-lindation Is to be sure t the rate i cut off from getting unzer t-.p
,pper ede of the dan .nd liso looking )t for ,h~ru the water iL~ vCs t e
rd surface of the coner e or paving Ly exe'lerce has been tnat you
' find after this dam h gone thr L u couple of acasons in wnich yru
-',auld hve a couple of fee f we t ver t-, s piliway that there w!il I-e

thole dug below n cavez te avlnb. After tbis -ole is
.Ig for s width or 6 feet it should 1be filled up with loose roce dumped
Ln. TniF loose c ' seeis breeK up the force of t.-,e water sc t.,st it
ill not excav the bed v the stream any ;urtner.

Mention v made -of placing a layer o: cruShed stone
vr the send b tom on to start te, concretc. I would prefor t
it tni', and pl the rete on the s-:, aftcr it nas bceo ,',n t-rcd

:i.ving thVe suct of pipe in a gee. su:np .ole. The plcing f
)nl-rete siould ,tart at one side and work ov(r toward sump in lscrs.

You suggested a fill in bacK of dam. If t"is coula t-e
it on in layers of impervious material and rolled with tne bulldozer, it
Io.d Le an added precaution. If this were ,one all the way ;cro!_s, it

-ould probably be necessary to change Intake of gate qoube and pcr'aps build
wing vall upstream f-tom northeast corner o" gate Louse.

The above are my iteas of the dam crudely expressed.
1, ,se be a sured that I feel sure tnat your dan cAn be safely built -.%d I

.,_, Mr. bl.lr feels the same.

P W 4- ]7
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October 12, 1942

'Wallin-ford 'Iater Dept.
'.all ingf ord

Gentlezien: st

Enclosed you will f-rd ro-,o'o thetes
on 6 nd fromn Far:..ingtcn, i~~'' nvi:l 8 f ror.

Both sa-nds fail t & c re:.>ire..onts tr.
sijecifications for orfnc .1'a - n id the 1aLv~
s.n shou'lnC a color equ-i al~n to :SC' Ela-te 3 arn&- ti e
WaliinCford bank sand a o r eo iv lnt -,-? k=':~ U-ate 2.

The Standard Speci 'ca ~s or -Roads, 3ridges and
Incidental Constru~ction o the C -ecticut -2tate ih;'-
Departmient, Sdction 4.01, su tes hat "Fire aCgregate
subjected t tho ecdo%etric -. t qil -L- iiut )-r,)uce a
color darker tb S d d Elate

The stre t tests f se sand ar- ci- the st~r :Ith
obtained with 3t dard Ct wa aand. In a publio~ticn
b'v the Nationa Re urces o. ittee on t1h'e Co ns tru ct ior.
o? Dams f or .m aa or e -;rojoct- , the B'0aCiioation
for sand quires at he stren,, tl devemooed 3hal'- be not
leso t a t t of St ar' Ottal.a" ond."

It ea ely that washin, tic .: .1t r:.v
or- i impuri ae ~a'~i.r t' t2.. ch axac e:stn

Your..; ye> ru -,ly,

(signed)



/

Oober 11., 3g.9~

Waligord Water De 
O-' 1 1

Wallingford, COo =l :

Att. Mr. W. A. MaoKenzie, Gen. Mar.

Oentlemon:

... hve t,!,-r' fol)owin- renorI t make on the
sample -U..'> ribr.tt8d tc this" laborat ry\on Qtober ost:

Sample T.o. /

Marks /, / /./f ."

,'hi - .n~ ',, _/ .. 9!,4

" ' -• .... -- - -- -

aond Silt r si 1.0

0oressiori Qtr6 Go*, Strength

Const ate C Rt-Ratio Mortar
I ttawa )

Const 01%1_0 atio Mortar

7-day Comp slo v rengtV. Ratio to Stand. Otte= Sand ',,

This *ample is apparently an unwashe sand and
is too high in organie impurities for good oonasz*. Please
note Talue.of the ocapression strength ratio to Btandard
Ottawa saad.

Yours very truly,

THE HINRY SOUTKIR I CO.

(signed) X. A. Swafort

EAS:REM

1.0



STATE BOARD OF SUPERVISION OF DAMB

April 30, 1945
Wallingford, Conn.

Mr. Vincent B. Clarke, C. E.
Member, State Board of Sup~rvislou of Lams.'
Anso is, Conneoticut

Dear Mr. Clarke:

Mr. Toffolln of t aeOak 'xcavators,
Inc., hes started on the completion of the Pire Kiv-r 7am

in East Wallingford, ari I am or the opl-lon t nt he w!22
start putting In the core wall on t- east or west erd of
the dam about the middle of next week. I should like to have
you present while the core wall is being extended to obtain
your opinion about same.

You no doubt rermember the changes that were
made and the abutment that took the place of the east gravity
seotion of the dam. In order to conserve the steel sheetin,
that has been used in the pist for the coffer dam, i have
instructed Mr. Toffolin to use 2 " plank for t~e core wall,
and leave same in place in order to drive the 30' steel ,t~ng
In the center of same, and start the concrete core wall
over the 30' steel cut-off.

Very truly yours,

Wallingford Water Fund

Wililiarn . MacKenzie, 0. E.
Superin:tendent

WAM:JHC

B-21



STATE OF CONNECTICUT

SANFORD H. WADHANS. CMN AN CLARENCE I. @LAIR. NEW HAVEN
HARTFORD

;JOSEPH W. CONE, GREIWICK

WILLIAM A MaCKENZIE, WIL.IGFORD

STATE BOARD OF SUPERVISION OF DAMS

RooM 317. STATE OFFICI BUILDING. HARTFORD

Cr b Ca s29O .1 IA. P ,1 A cb
, 
of 939 ,o .,p,e. d.,, d, a. ,,om,,,

adlr oterll .#A~l r tarmll "'A t aml ch u~ omh th.1 as-w tfm .wPhIat lu pkand .. ljod furin dkANNO 0, mmffmare.In 14J.. which. bv br" #, & ., aihr w.

atld undlq.; I(f( or .ar IIp .A.ehj h; the fuIlkskon confirmd bU hi , . -et.

May 5, 1943 PLEASE REPLYTO V. B. Clarke
Ansonia

Mr. Clarence Blair
100 Crown Street,
New Haven, Conn.

Dear Sir:

For your information i am enclosing copies of

recent correspondenoe between Mr. MacKenzie and myself. I

wili be glad of any suggestions you may have regarding Mr.

MacKenzie's ideas. I assume the 2"wood plank would be below

the water line permanently.

I am also enclosing the information form to

be filled out so that I can issue a permit for the dam on Pine

River which to date I have not done.

Very truly yours,

V. B. Clarke, Member
VBC:M State Board of Supervision of Dams
Encl.

8-22



I.A 4V, 1945

Board of Water Oormnissioners
allingford, Connectiout

At- Mr. '. . 'or a

Gent lerion:

We are delivoring to you today certain
prints and other material in connection with your
Pine River Dam

In Zanuary of 1944 this office, under
the direction of Ur. W. A. MacKenzie, prepared a
final plan of the dam as built. This plan was =ade
for the purpose of filing ', lth the State Board of
Supervision of Dams. Mr. MacKenzie retired before
the plan was finished, and before he could sign it
as he had intended to do.

At your request we have completed the
plan, and the writer has certified as to its cor-
reotness. Of this final plan we are furnishing you
two white prints on cloth, for filing with the State
Board of Supervision of Dar; one blue print for tho
files of 1&. V. B. Clarke of Jousonia, the member of
the State Board who inspected tLo job; and one traoing
cloth lithoprint and a blue print for your own files.

We also are furnishing you four blue prints
of construction plans of tho dam, and a copy of the
original specifications. These specifications and
the contract were amended and added to several times
during the progress of the work.

We are returning a Laap entitled "M1ap of
Storage Renervoir on Muddy River" which Mr. MacKenzie
had loaned to us in connection with the highway layout,
and a field notebook which he vanted us to use for
some of the work we did under his direction,

Ye ar writing this letter so that there
will be a recoft of this transaction.

Please feel free to call on us if we can be
of anyl further assistance to you.

Very truly yours,

CLAR1OCE BLAIR A6.3OCIATES, I=.
k _ -
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DETAIL PHOTOGRAPHS
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PHOTO I -Crest of dan an-'Ji Us tre am sIupw rirA i Mdy1 1. 71

P~HOTIO 2 - LrosL, dam i? i :q.il- i; 2tment. T (W~l L

t,,t h, nd rrourid (,t ,, iit ttr ~

US ARMY ENGINEER DIV NEW ENGLAND NATIONAL PROGRAM OF Mii ~v
CORPSIOSPECTIONEOF

CAHN ENGINEERS INCOF ___________

WALLINGFORD. CONN N N E.DAS j- AG ____

N ON-E FE.AM DATE -A u PG
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PHOTCYO 3 - Dowristreicr slope,~ spillway arz1v.itcus

joints (Auqust, 1979).

PHOTO -spillw'c. '111 S~ii lwav tralnifr S"l

r*tc,: photou~raj (Miy,

US ARMY ENGINEER DIV NEW ENGLAND NNvOA PRGAMO
CORPS Of EllalpfEl5 P i

WALTH1AM, MASS

INSPECTION Of Wi 11L11ford, t. .i
CAHPN ENGINEERS IN c CE#

WAL L INCOFORO, COPIN NON- FED. DAMS DAEL1 PE
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PRELIMINARY GUIDANCE

FOR ESTIMATING

MAXIMUM PROBABLE DISCHARGES

IN

PHASE I DAM SAFETY

INVESTIATIONS

New England Division
Corps of Engineers
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MAXIMUM PROBABLE FLOOD IrFLOWS
NED RESERVOIRS

Project _qD.A. KPF
(:fs) (sq. ml.) cfs/sq. mi.

1. Hall Meadow Brook 26,600 17.2 1,546
2. East Branch 15,!00 9.25 1,675

3. Thomaston 158,000 97.2 1,625
4. Northfield Brook 9,000 5.7 1,580
5. Black Rock 35,000 20.4 1,715

6. Hancock Brook 20,700 12.0 1,725

7. Hop Brook 26,400 16.4 1,610
8. Tully 47,000 50.0 94n
9. Barre Falls 61,000 55.0 1,109
10. Conant Brook 11,900 7.8 1.525

11. Knightville 160,000 162.0 987

12. Littleville 98,000 52.3 1,870
13. Colebrook River 165,000 118.0 1,400
14. Mad River 30,000 18.2 1,650
15. Sucker Brook 6,500 3.43 1,895

16. Union Village 110,000 126.0 873
17. North Hartland 199,000 220.0 904
18. North Springfield 157,000 158.0 994
19. Ball Mountain 190,000 172.0 1.105
20. Townshend 228,000 106.0(278 total) 820

21. Surry Mountain 63,000 100.0 630
22. Otter Brook 45,000 47.0 957
23. Birch Hill 88,500 175.0 505
24. East Brimfield 73,900 67.5 1.095
25. Westville 38,400 99.5(32 net) 1,200

26. West Thompson 85,000 173.5(74 net) 1.150

27. Hodges Village 35,600 31.1 1,145
28. Buffumville 36,500 26.5 1.377
29. Mansfield Hollow 125,000 159.0 786
30. West Hill 26,000 28.0 928

31. Franklin Falls 210,000 1000.0 210
32, Blackwater 66,500 128.0 520
33. Hopkinton 135,000 426.0 316
34. Everett 68,000 64.0 1,062
35. MacDowell 36,300 44.0 825

U'A



MAXIMUM PROBABLE FL.OWS
BASED ON TWICE THE

STANDARD PROJECT FLO1'D

(Flat *aI Coxatss Aro..)

River SPF D.A. tPF
CT) (sq. mi.) (cfs/sq. m.)

1. Pawtuxet River 19,000 200 190

2. Mill River (R.I.) 8,500 34 500

3. Peters River (R.I.) 3,200 13 490

4. Kettle Brook 8.000 30 530

5. Sudbury River. 11,700 86 270

6. Indian Brook (Hopk.) 1,000 5.9 340

7. Charles River. 6,000 184 65

8. Blackstone River. 43,000 416 200

9. Quinebaug River 55,000 331 330
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ESTIMATING EFFECT OF SURCHARGE STORAGE

ON MAXIMUM PROBABLE DISCHARGES

INFLOW Qp1

Qp 3

/ 2

OUTFLOW "

T

STEP 1: Determine Peak Inflow (Qpi) from Guide
Curves.

STEP 2: a. Determine Surcharge Height To Pass
pQp"

b. Determine Volume of Surcharge
(STORi) In Inches of Runoff.

c. Maximum Probable F'" od Runoff In New
England equals Approx. 19", Therefore

Qp2 = Qp' X (1 STORi
19

STEP 3: a. Determine Surcharge Height and
"STOR2" To Pass "Qpz"

b. Average "STORi" and "STOR2" and

Determine Average Surcharge and

Resulting Peak Outflow "Qp3".
V



SURCHARGE STORAGE ROUTING SUPPLEMENT

STEP 3: a. Determine Surcharge Height and

"STOR2" To Pass "Qp2"

b. Avg "STORi" and "STOR2" and

Compute "Qp3".

c. If Surcharge Height for Qp3 and

"STORAVG" agree O.K. If Not:

STEP 4: a. Determine Surcharge Height and

"STOR3" To Pass "Qp3"

b. Avg. "Old STORAVG'" and "STOR 3 "

and Compute 'Qp4"

c. Surcharge Height for Qp4 and

"New STOR Avg'' should Agree

closely

Vi

*1



SURCHARGE STORAGE ROUTING ALTE-RNATE

Qp2 QPi1 STJ R)

Qp2 =Qpl Qpl (STOR

19/

FOR KNOWN Qpi AND 19"' R.O.

Qp2 STOR E L.

EL1

vi



"RULE OF THUMB" GUIDANCE FOR ESTIMATING

DOWNSTREAM DAM FAILURE HYDROGRAPHS

op,

-QP 3 -- pT- 2 S

TZ

STEP I : DETERMINE OR ESTIMATE RESERVOIR STORAGE (S) IN AC-FT AT TIME OF FAIL(-RE

STEP 2: DETERMINE PEAK FAILURE OUTFLOW (Qpi)-

Qpl = %7 b

Wb= BREACH WIDTH - SUGGEST VALUE NOT GREATER THAN 4r OF -4Y

LENGTH ACROSS RIVER AT Mi HEIGHT.

Yo = TOTAL HEIGHT FROM RIVER BED TO POOL LEVEL AT FAILURE.

STEP 3: USING USGS TOPO OR OTHER DATA, DEVELOP REPRESENTATIVE STAGE-ISO G
RATING FOR SELECTED DOWNSTREAM RIVER REACH.

STEP 4: ESTIMATE REACH OUTFLOW (Qp2 ) USING FOLLOWING ITERATION.

A. APPLY Qp1 TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYT',O

VOLUME (Vl ) IN REACH IN AC-FT. (NOTE: !F V LYCEEDS 1/, OF

SELECT SHORTER REACH.)

B. DETERMINE TRIAL 0

Qp 2 (TRIAL) QP, s
C COMPUTE V2 USI NG 0, (TRIAL.

D. AVERAGE V1 AND V, AND CtMPIII) ,3Pl-

QP 2  p O I

STEP 5: FOR S(LCFFDFNG RFACfffS RFP(AT N TP i AN(' 4.

vi i1,

• -V-1 1 1



APPENDIX E

INFORMATION AS CONTAINED TN

THE NATIONAL INVENTORY OF DAMS
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