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V "DEPARTMENT OF THE ARMY -

NEW ENGLAND DIVISION, CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

-= -:- NEDED ..".. ...
NED--"OCT 15 1979

Honorable Joseph E. Brennan
Governor of the State of Maine
State Capitol
Augusta, Maine 04330

- . Si?/i

Dear Governor Brennan:

Inclosed is a copy of the Goodall-Sanford 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 S
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. -. ""- .

•0
.A copy of this report has been forwarded to the Department of Agricul-

ture and the Department of Transportation, cooperating agencies for the
_....:" State of Maine. In addition, a copy of the report has also been .-. :*

furnished the owner, Town of Sanford.
Copies of this report will be made available to the public, upon S

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, the Department of
Agriculture and the Department of Transportation for your cooperation S
in carrying out this program.

Sincerely,

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

Division Engineer

... : *: ..W 4P* 2 _::
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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECT ION REPORT

ME-00185 S S

GOODALL-SANFORD DAM

SANFORD

YORK COUNTY, MAINE 0 0

MOUSAM RIVER

December 5, 1978

BRIEF ASSESSMENT S

The Goodall-Sanford Dam is a concrete gravity structure. The dam
is approximately 14 feet high and 245 feet long, and has a 213-
foot long uncontrolled free overfall spillway.

Based on the visual inspection and reports of past operational 6 6
performance, the Goodall-Sanford Dam is assessed to be in fair
condition. Areas of major concern regarding the long-term safety
of the dam include deterioration of the concrete at the gated out-
let and process water headworks structures, leakage from beneath
the east wingwall downstream of the dam, inadequate freeboard
between the normal water surface elevation and low areas along the
upstream concrete dikes, and the inability of the dam to pass the ,
test flood without overtopping.

Based on the dam's small size and high hazard potential, the spillway
test flood is one-half the probable maximum flood (1/2 PMF) which has - --
a peak discharge of 8,500 cfs. The spillway discharge capacity is
26 percent of the test flood. The test flood outflow would overtop
the west abutment by 1.6 feet and the east abutment by 0.6 feet.

The recommendations and remedial measures presented in Section 7
should be implemented within 12 months of receipt of this report
by Owner. A qualified engineer should be retained to: 1) evaluate . _
the hydrology of the watershed and hydraulics of the dam with re-
spect to the need for increasing the total discharge capacity of
the dam; 2) develop provisions for curtailing leakage through the - "
east abutment; 3) develop recommendations for eliminating or relo-
cating catwalks located across the river just downstream of the dam;
and 4) develop provisions for curtailing leakage occurring through

Goodal 1-Sanford Dam - .
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the east abutment and to make recommendations to eliminate or re-
locate the catwalks downstream of the dam. Remedial measures in-
clude: 1) repair spalled and deteriorated concrete at the gated
outlet and process water headworks structures; 2) remove trees from •
downstream channel; 3) repair badly corroded gate stems; 4) estab-
lish a formal warning system; 5) provide around-the-clock surveil-
lance during heavy runoff periods; 6) institute a program of annual
periodic technical inspection.

:OF EDWA C. JORDAN C ., INC. -

S T N L E Y 
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. V,-.,,K, jtanT~p E. Wa er, .E.

Project Officer
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P This Phase I Inspection Report on Goodall-Sanford Dam
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are

conistntwith the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgment and practice, and is hereby
submitted for approval.

JOSEPH A. MCELROY, MEMBER
- Foundation & Materials Branch

Engineering Division

CANE2M KLZAN MER
Design Branch
Engineering Division

(J SEPRH/FINEGAN, JR., CAkIA
ief, eservoir Control Ceb*r

a t r
ater Control Branch

Engineering Division

APPROVAL RECOHNENDED

JO B. FR4A

Chief, Engine,?-ring Division
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This report is prepared under guidance contained in the Recom-
mended 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 inspections. Detailed investigation,
and analyses involving topographic mapping, subsurface inves-
tigations, testing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the inves-
tigation 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 inspec-
tion 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 0
and may obscure certain conditions which might otherwise be de-
tectable if inspected under the normal operating environment of
the structure.., -... ...--. ,

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

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established guide- - -

lines, the spillway test flood is based on the estimated "Probable
Maximum Flood" for the region (greatest reasonable 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 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

GOODALL-SANFORD DAM
*, B

SECTION 1
PROJECT INFORMATION .

1.1 GENERAL.- i

a. Authority. Public Law 92-367, August 8, 1972, authorized
the Secretary of the Army, through the Corps of Engi-
neers, to initiate a national program of dam inspection
throughout the United States. The New England Division
of the Corps of Engineers has been asssigned the respon-
sibility of supervising the inspection of dams within S o
the New England Region. Edward C. Jordan Co., Inc. has
been retained by the New England Division to inspect and
report on selected dams in the states of Maine and New
Hampshire. Authorization and notice to proceed were
issued to Edward C. Jordan Co., Inc. under a letter of
December 1, 1978 from Max B. Scheider, Colonel, Corps of 0
Engineers. Contract No. DACW33-79-C-0017 has been .
assigned by the Corps of Engineers for this work.

b. Purpose

(1) To perform, technical inspection and evaluation of S 0
non-Federal dams to identify conditions which
threaten the public safety and thus permit cor- -
rection in a timely manner by non-Federal interests.

(2) To encourage and prepare the states to initiate -
quickly effective dam safety programs for non-
Federal dams.

(3) To update, verify and complete the National Inven-

tory of Dams.

1.2 DESCRIPTION OF PROJECT

a. Location. The Goodall-Sanford Dam is located on the
5Mousam River in the town of Sanford, Maine, N 43°-26.5 ',
W 700-46.5'.

b. Description of Dam and Appurtenances. The Goodall-
Sanford Dam is a concrete gravity structure. The dam is
approximately 14 feet high and 245 feet long, and has a

Goodall-Sanford Dam -.5
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213-foot long uncontrolled free overfall spillway.
Located near the westerly abutment is a gated outlet
works, and located at the easterly abutment is a process
water headworks structure. Concrete dike walls extend
upstream from both abutments.

Plan, profile and cross-section sketches are presented -. -

in Appendix B.

C. Size Classification. The Goodall-Sanford Dam has a
maximum storage capacity of about 400 acre-feet and a
height of 14 feet. According to Corps of Engineer's
"Recommended Guidelines for Safety Inspection of Dams,"
a dam with storage capacity less than 1,000 acre-feet
and a height less than 40 feet is classified as a small
dam.

d. Hazard Classification. The Goodall-Sanford Dam is
classified as a high hazard potential dam. The peak
flow from the hypothetical failure of the dam was esti-
mated to be about 6,500 cfs based on the guideline pro- .-.1
cedures provided by the Corps of Engineers. Failure of
the dam would result in river stages of 8 to 9 feet
between the two factory buildings which confine the
river just below the dam. Considerable damage would be - "
expected at the two buildings with the potential for
loss of many lives. Several houses located approxi- L
mately 1.5 miles downstream of the dam would be flooded
to depths of 1 to 3 feet. Several highway bridges
located within about 6000 feet of the dam would be
overtopped.

e. Ownership.

Current Owner: Town of Sanford
Town Hall
Sanford, Maine
Tel: (207) 324-4121

Contact Person: Anthony Hayes - Town Engineer

Previous Owner: Goodall Mill
Sanford, Maine " "

Dates: Unknown

1-2
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f. Operator.m

Roy Moses
Sanford Highway Department
Sanford, Maine . .
Tel: (207) 324-2940

g. Purpose of Dam. This dam is presently used to provide
process and fire protection water to Sutton's Mills and
cooling water for York Heel of Maine Inc., located just
downstream of the dam.

h. Design and Construction History. No design or construc-
tion data pertinent to this dam was disclosed.

i. Normal Operating Procedures. No formal operating pro-
cedure is followed. The town attempts to maintain an
adequate reservoir volume to supply water to the mills
located just downstream of the dam.

1.3 PERTINENT DATA

a. Drainage Area. The drainage area above the Goodall- 6
Sanford Dam is approximately 41 square miles. Approxi-
mately 8 percent of the drainage area consists of sur-
face water. The Emery Mills Dam, which impounds Mousam
Lake, has a significant regulating effect on the dis-
charge of the Mousam River. The drainage area above the , *
Emery Mills Dam is approximately 29 square miles. The
watershed above the Goodall-Sanford Dam is primarily .

forested, with the exception of the urbanized areas of
Springvale and Sanford, Maine. Elevations in the basin
vary from 1,230 feet to about 270 feet.

b. Discharge at Damsite. Releases for flood control or dam
maintenance are made at the gated outlet works located
near the west abutment and the uncontrolled spillway. .-.

The following discharges were estimated assuming a water
surface at top of west wingwall (elev. 285.7 MSL), . .

unless otherwise noted. S S

(1) Maximum capacity of gated outlet works (7 foot
diameter gate), 520 cfs

(2) Maximum flood at damsite is unknown. The flood of
March, 1936 produced a peak discharge of approxi- O •
mately 1,300 cfs at the damsite, according to U.S.G.S.
Water Supply Paper 798. . .. .-..

1-3
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(3) East spillway section at top of dam - 2,065 cfs

(4) West spillway section at top of dam - 162 cfs

(5) Total project discharge at test flood (1/2 PMF)
elevation 8,500 cfs at elev. 287.3

c. Elevation. The mean sea level elevation of the spillway
crest is 283.2 ft. as given in U.S.G.S. Water Supply
Paper No. 1671.

ITEM ELEVATION (FEET ABOVE MSL)

Top of dam at west abutment 285.7 -
Low point of easterly concrete dike wall 285.1
Low point of westerly concrete dike wall 284.4
1/2 PMF pool 287.3
East spillway section 283.2
West spillway section 284.0 .4

Full flood control pool Not Applicable
Streambed at centerline of dam 272.5
Maximum tailwater Unknown
Normal water surface (east spillway
crest) 283.2
Invert of gated outlet 272.9 - ,

Approximate invert of water supply
pipes in gate house at east abutment 274 +

d. Reservoir Reach. The following lengths of the reservoir
were estimated from U.S.G.S. maps and average streambed
slopes.

ITEM LENGTH (FEET) -

Normal water surface pool (elev.
283.2 MSL 5000Top of dam (elev. 285.7 ML) 5500 . ".

L
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e. Storage.

ITEM STORAGE (ACRE-FEET)

Normal water surface pool (elev. 283.2) 278
Top of west abutment (elev. 285.7) 413
Top of east abutment (elev. 286.7) 508 .- .
1/2 PMF pool 570 .-- -

f. Reservoir Surface.

ITEM SURFACE AREA (ACRES)

Normal water surface (elev. 283.2) 52

Top of west abutment (elev. 285.7) 72
Top of east abutment (elev. 286.7) 86
1/2 PMF pool 92

g. Dam.

Type -The dam is a concrete gravity structure.

Length - The length, including the process water head-
works structure, is 245 feet.

Height - 14 feet from top of dam to river bed

Top Width - See plan and cross-sections in Appendix B. -

Side Slopes - See plan and cross-sections in Appendix B.

Zoning - Unknown.

Impervious Core - N/A. "

Cutoff - Concrete placed on bedrock.

Grout Curtain - Unknown

h. Diversion and Regulating Tunnel. Not applicable. .

Goodal l-Sanford Dam 0 S

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

.- o.. . . • . ~... . .. . ... . . .. ...... ....%%" , ,° . ..% o• .o°-...-. - . -°.
°- • " • o -- . °• '° •• '-. °% .'.o-'' .'•-.. . . . .... . . . . . . . . . . . . . . .... . . . ..-. . . . . . . . .. ° % '%"% °-" °-° .'- " °°°. ," ." . °,°.



.Spil way.

Type - The spillway is a broad crested uncontrolled free
overfall weir.

Length -west section - 26 feet
east section -187 feet

*.Crest Elevation -east section - 283.2 MSL %

west section - 284.0 MSL

Gates -None.

Downstream Channel -The channel of the Mousam River
just below the dam is steep and rocky. About 50 feet
below the dam, a highway bridge constricts the channel
to a width of 46 feet. Below the bridge, the river
flows between two mills which form the river banks for a
distance of about 300 feet. Several catwalks, connecting
the two mills, cross the river in this reach (see photo-
graph 3). Below the mills the bed material consists of
sand, gravel and cobbles. The overbanks are flat to
moderately sloping with a moderate growth of brush and
small trees.

j.Regulating Outlets.

Invert elev. (MSL) Outlet Gate 272.9

Size -Outlet Gate -7-foot diameter

Description -Outlet gate consists of a vertical lift
timber gate.

Control Mechanism -Outlet gate -manually operated *....-

hoisting equipment.
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SECTION 2

ENGINEERING DATA

2.1 DESIGN

No original design data were available for Goodall-Sanford
Dam. Some of the hydraulic and hydrologic data used in Appendix
D was obtained from the Corps of Engineers Phase I Dam Inspec- -
tion Reports completed for the Emery Mills Dam (October 1978), -
River Street Dam (October 1978), and the Mill Street Dam (Oc- 0 0
tober 1978), located upstream of the Goodall-Sanford Dam.

2.2 CONSTRUCTION

No engineering data were available regarding construction of
the dam. S

2.3 OPERATION

No engineering operational data were available.

2.4 EVALUATION

a. Availability. There are essentially no engineering data
or plans available that would be useful in evaluating
the integrity of the Goodall-Sanford Dam.

b. Adequacy. The lack of engineering data did not allow
for a definitive review. Therefore, the adequacy of
this dam could not be assessed from the standpoint of .
reviewing design and construction data, but is based
primarily on visual inspection, performance history and
engineering judgment.

c. Validity. Not applicable.

2-1
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SECTION 3

VISUAL INSPECTION

3.1 FINDINGS

a. General. The Goodall-Sanford Dam is located in a broad
flat section of the Mousam River Valley. The dam is a
concrete gravity structure with an uncontrolled free S 0
overfall spillway. It appears to be founded entirely on
bedrock.

b. Dam.

(1) Structural - The dam is a concrete structure. See 0 6
Appendices A, B and C for detailed inspection
findings, drawings and photographs.

The inspection resulted in the following major
findings:

(a) The dam appears true to line and grade. No
evidence of horizontal movement or settlement
was observed.

(b) The spillway sections of the dam appear to be
in good condition. The concrete shows evi-
dence of only minor erosion. The horizontal
and vertical joints in the spillway are worn
but appear tight and no leakage is occurring.

(c) The concrete in the process water headworks
structure at the east abutment is in poor con-
dition (see photographs 5 and 6). Severe
spalling, exposing reinforcing steel, has
occurred on the upstream faces. The down-
stream face shows severe surficial cracking
indicating a potential lime-silica reaction 0 0
within the concrete.

(d) The concrete in the control outlet section is
in fair to poor condition (see photographs 1
and 2). Severe spalling has occurred parti-
cularly within the outlet conduit where joints .
are open and leakage is occurring.

3-1
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(e) No seepage or leakage was observed along the
downstream face of the dam. Leakage is occur-
ring from beneath the east wingwall downstream
of the dam. The source of this leakage could
not be determined.

(2) Hydraulics - The reservoir water surface is primarily
controlled by the free overfall spillway. A 7-foot
diameter gated outlet, located near the west
abutment, can be used to drain the impoundment if
required. Although not operated during the field _
inspection, the gate works appeared in fair con-

dition and are believed to be operable. The
concrete of the outlet channel is deteriorated in
some areas. Operation of the gated outlet at the
present time would result in further damage to the
outlet channel. Low concrete dike walls extend
upstream of the dam on both the east and west
shorelines. Three water supply inlets are operated
from the gate house on the east abutment. The
three pipelines supply process and cooling water to
nearby factories. At the time of visual inspection,
the reservoir level was about 0.05 feet above the
east spillway crest.

c. Appurtenant Structures. The control outlet consists of
a 7-foot diameter sluiceway closed by a vertical lift
timber gate. The gate and operating mechanism appear to
be in fair condition. The lifting stems on the gate are -
badly corroded but intact. During periods of high flow,
there is not suitable access to the operating mechanism
of the control outlet.

d. Reservoir Area. The reservoir shoreline is primarily
urbanized except at the headwaters of the reservoir
which is generally wooded. U.S. Route 202 crosses the
reservoir approximately 600 feet upstream of the dam.
The bridge causes a constriction of the reservoir at its
crossing. With the exception of the Route 202 bridge,
the approach to the spillway is clear and unobstructed.
Ground slopes above the reservoir are slight to moderate _
and the potential for slope failures appeared minimal.

e. Downstream Channel. The channel of the Mousam River
just below the dam is steep and rocky. About 50 feet
below the dam, a highway bridge constricts the channel
to a width of 46 feet. Below the bridge, the river
flows between two mills which form the river banks for a
distance of about 300 feet. The stream channel between
the mill buildings is about 45 feet wide. Several
catwalks, connecting the two mills, cross the river in
this reach (see photograph 3). Below the mills, the bed
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material consists of sand, gravel and cobble. The
overbanks are flat to moderately sloping with a moderate
growth of brush and small trees.

3.2 EVALUATION e S

Based on the visual inspection, the dam appears to be in fair
condition. The concrete in the control outlet and process
water headworks areas is in fair to poor condition with "
cracking and spalling evident. The catwalks crossing the
downstream channel and connecting the mill buildings each 0 O
side of the channel could collect debris and thus cause rapid
flooding of street level areas within the mill buildings.
As outlined in Section 7, rehabilitative construction and ,
maintenance is necessary to assure the long-term safety of
the structure.

m S

*• 0

3-3
Goodall1-Sanford Dam

° o - . .-. .

. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . ... .*.'..' °

. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. .... :- -T.-



SECTION 4

OPERATING PROCEDURES -_____-_______
* 0

4.1 PROCEDURES

The outlet gates are operated manually to control the reser-
voir surface elevation. The water supply inlets at the east
abutment provide process and cooling water to the mills just 0 0
downstream.

4.2 MAINTENANCE OF DAM

Reportedly, maintenance to the dam is performed on an as-
needed basis. There are no maintenance records available. 0 S

4.3 MAINTENANCE OF OPERATING FACILITIES

The outlet gate and operating mechanism are generally in fair .

condition. However, the lifting stems on the gate are badly
corroded. The gate reportedly is operated periodically to S S
ensure that it remains operable.

4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

No warning system is known to be in effect.

4.5 EVALUATION

The Goodall-Sanford Dam operating equipment is generally in
fair condition. Although no regularly scheduled program of
maintenance is in effect, maintenance is reportedly performed .
on an as-needed basis. No formal warning system for either
high water or structural distress is in effect at the dam. -
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SECTION 5

HYDRAULI C/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. General. The Goodall-Sanford Dam is a concrete gravity
structure with a free overfall spillway running almost
the entire length of the dam. Concrete dike walls S S
extend upstream of the dam along both the east and west
shorelines. The impounded water is primarily used for
process and cooling water at nearby mills. The dis-
charge of the Mousam River above the dam is affected by
the regulation of Mousam Lake by the Emery Mills Dam.
Water level is normally kept at or near spillway crest 0 0
at the Goodall-Sanford Dam.

b. Design Data. No original hydrologic or hydraulic design
data were available.

c. Experience Data. No information regarding specific 5
overtopping events or other notable hydrologic occurrences
were disclosed. Damage caused by previous overtopping
events was not observed. As reported in U.S.G.S. Water
Supply Paper No. 798, the flood of March, 1936 produced
a discharge of 1,300 cfs on the Mousam River at Sanford,
Maine.

d. Visual Observations. Water level at the Goodall-Sanford
Dam can be regulated only by the gated outlet. The con-
crete of the gated outlet discharge channel is deteriorated
(see photographs 1 and 2). The crest and downstream
face of the spillway are in good condition. No sig-
nificant scour was noted at the toe of the dam. Only
about 2 feet of freeboard exists between normal water
surface easterly of spillway crest and the top of the
concrete dike walls along the east and west shores.

e. Test Flood Analysis. The Goodall-Sanford Dam is classi-
fied as having a high hazard potential. Based on Corps
of Engineers' "Recommended Guidelines for Safety Inspec- " ". .....
tion of Dams," the spillway test flood is one-half the
probable maximum flood (PMF). Due to the amount of
regulation upstream, the Mousam River is considered as * S
having a low runoff potential. The drainage area above
the Goodall-Sanford Dam is about 41 square miles. The
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discharge of the Mousam River is regulated by the Emery
Mills Dam on Mousam Lake. The drainage area above the
Emery Mills Dam is about 30 square miles. Phase I Dam
Safety Inspection Reports have been completed for three
dams upstream of the Goodall-Sanford Dam, including the
Emery Mills Dam. Using the results of the 1/2 PMF
development for the upstream dams, the test flood inflow
to the Goodall-Sanford Reservoir was estimated to be
8,500 cfs (see Appendix D). The surcharge storage
capacity of the Goodall-Sanford Dam would not reduce the
1/2 PMF peak flow due to routing effects. The test flood
would therefore overtop the west abutment (elev. 285.7)
by 1.6 feet and the east abutment (elev. 286.7) by 0.6
feet. The low areas of the concrete dike walls would be
overtopped by 2.9 feet. The spillway discharge capacity
of the dam is approximately 26% of the 1/2 PMF peak
flow.

f. Dam Failure Analysis. To determine the hazard classifi-
cation of the Goodall-Sanford Dam, the potential impact
of failure of the dam was assessed. The failure analysis
relied upon the Corps of Engineers "rule of thumb" guid- S O
ance. The hazard potential was determined by calculating
peak discharge rates which might occur downstream of the
dam due to a breach of the spillway section.

The flood peak at the dam from failure was estimated to
be 6,500 cfs. It would take the reservoir 1 to 2 hours
to empty. The peak flow would result in river stages of
8 to 9 feet between the two mills located just downstream
of the dam. The possibility exists of clogging the
stream channel between tne mills due to debris catching
on to the catwalks and catwalk support members. This . ...* -
would result in raising downstream water surfaces.
Considerable damage would be expected at the mills and
the potential for loss of life would be high. Just
prior to failure, river stages between the two mills
would be approximately 4 feet.

Some flooding would occur in a residential area located - 0
approximately 1.5 miles downstream of the dam in the
area of School St. Approximately 5 dwellings would be
flooded to depths of 1 to 3 feet. Prior to failure,
with spillway discharging at full capacity, no flooding
would be expected in this area. -
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Based on the information discussed above, the Goodall-
Sanford Dam is judged to have a high hazard potential.
Being a concrete gravity dam with an overfall spillway
and concrete dike walls, the Goodall-Sanford Dam is *
considered to be generally resistant to deterioration
by overtopping.

- -- - -
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SECTION 6

STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations. Based on the visual observations,
the Goodall-Sanford Dam appears to be in fair condition.
The spillway sections appear to be in generally good
condition but the gated outlet and process water head-
works are in poor condition (see photographs 5 and 6).
The concrete in these areas is severely spalled, joints
are open, and surficial cracking is apparent. Leakage
is occurring through joints in the gated outlet conduit.
Leakage was also observed to be occurring from beneath O .
the east wingwall downstream of the dam.

b. Design and Construction Data. No data concerning ori-
ginal design or construction of the Goodall-Sanford Dam
was disclosed in this investigation.

c. Operating Records. None available.

d. Post-Construction Changes. Since its construction, re-
ported to be in 1911, no modifications are known to have ..

been made.

e. Seismic Stability. The dam is located in Seismic Zone
No. 2 and in accordance with recommended Phase I guide- ..-
lines, does not warrant seismic analysis.

9 5_
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SECTION 7

ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Condition. Based on the visual inspection and perfor-
mance history, the Goodall-Sanford Dam is assessed to be
in fair condition. The inspection identified the
following major items of concern: 0 0

(1) Deterioration of concrete in gated outlet and pro-
cess water headworks (see photographs 1, 2, 4, and
5).

(2) Leakage from beneath the east wingwall below the 6 •
dam.

(3) The dam is not capable of passing the test flood
(1/2 PMF) without overtopping. There is inadequate
freeboard between the normal water surface elevation
and the low areas of the concrete dikes to contain
the test flood above the dam.

(4) Potential for collection of debris and rapid
flooding of the immediate area at the catwalks
across the downstream channel, connecting the
mill buildings each side of the channel.

(5) Lack of suitable access to control outlet.

b. Adequacy of Information. The information available is
such that the assessment of the condition of the dam - . --
must be based primarily on the visual inspection, the
past operational performance of the dam, and engineering
judgment.

c. Urgency. The recommendations and remedial measures out-
lined in 7.2 and 7.3 below should be implemented within
12 months after receipt of this report by the owner.

d. Need for Additional Investigation. Additional investi-
gation is not considered necessary for the current
assessment.

7.2 RECOMMENDATIONS

An engineering evaluation of the watershed hydrology and dam
hydraulics should be undertaken to determine the need for
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increased discharge capacity and need for increasing the
height of the existing concrete dike walls to provide suf-
ficient freeboard. The findings of that evaluation should be
implemented as found necessary. 0

A qualified engineer should be engaged to develop provisions . -.

for curtailing leakage occurring through the east abutment
and to make recommendations to eliminate or relocate the
catwalks downstream of the dam.

The need and appropriate construction details for a facility
to provide access to the gated outlet during high flow should
be evaluated and developed by a qualified engineer and imple-
mented as found necessary.

7.3 REMEDIAL MEASURES

a. Operating and Maintenance Procedures. A program of
regular inspection and maintenance of the dam should be
implemented and recorded. The following specific
maintenance and operating procedures should be imple-
mented: .

(1) Repair the spalled and deteriorated concrete in the
gated outlet and process water headworks.

(2) Remove trees in downstream channel.

(3) Repair or replace badly corroded gate stems.

(4) Provide around-the-clock surveillance during

periods of anticipated high runoff.

(5) Develop a formal warning system and implement its -

use in the event of an emergency.

(6) Have inspections of the dam made by qualified engi-

neers once every year.

7.4 ALTERNATIVES- -

None.
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VISUAL INSPECTION CHECKLIST
PARTY ORGANIZATION

PROJECT- Goodall-Sanford Dam DATE 12/5/78

TIME A.M. ..

WEATHER Partly cloudy,
cool

W.S. ELEV. U.S. ____DN.S.

PARTY:

1. Stephen Cole 6. -

2. John Devine 7.

3. Scott Decker 8.

4. John Kimble 9. __________________

5. Charles Goodwin 10.___________________ -.

PROJECT FEATURE INSPECTED BY REMARKS ..:~...

*1. Geotechnical Cole

2. Structural Cole, Devine, Decker

3. HydraulIi cs /Hydrol ogy Devine

4. Civil Decker

5. Survey Kimnble, Goodwin

6. Photography Decker, Devine

7.

Review Inspection S. Walker, C. Horstmann

12/5/78 No significant differences noted during inspection of -- 7

12/5/78.

NOTE: See Supplementary Inspection Notes Following Checklist
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INSPECTION CHECKLIST

PROJECT Goodall-Sanford Dam DATE 12/5/78

PROJECT FEATURE Embankment NAME Cole

DISCIPLINE Geotechnical NAME_____________

AREA EVALUATED CONDITIONS

DAM EMBANKMENT

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date

Surface Cracks

Pavement Condition NOT APPLICABLE
No Embankment

Movement or Settlement of Crest - -"-

Lateral Movement
0

Vertical Alignment

Horizontal Al ignment

Condition at Abutment and at
Concrete Structures

Indications of Movement of
Structural Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes
or Abutments

Vegetation

A- 2
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tAREA EVALUATED CONDITIONS

DAM EMBANKMENT (cont.)

Rock Slope Protection -Riprap

Fa il1ures

Unusual Embankment or Downstream NOT APPLICABLE
Seepage No Embankment

Piping or Boils

Foundation Drainage Features

Toe Drains

Instrumentation System

LA-3
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INSPECTION CHECKLIST

PROJECT Goodall-Sanford Dam DATE 12/5/78

PROJECT FEATURE Intake Channel/Structure NAME Cole, Devine .

DISCIPLINE Structural, Geotechnical NAME Decker

Hydraul ics/Hydrology 
.

AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE

a. Approach Channel

Slope Conditions Concrete retaining walls

Bottom Conditions Substantial silt, no debris

Rock Slides or Falls None

Log Boom None at major outlet, log above
process water outlet structure

Debris None

Condition of Concrete Lining N/A

Drains or Weep Holes N/A

b. Intake Structure

Condition of Concrete Spalled and cracked

Stop Logs and Slots None

Debris Screen None

A -4
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INSPECTION CHECKLIST

PROJECT Goodall-Sanford Dam DATE 12/5/78

PROJECT FEATURE Control Tower NAME Cole, Devine 9. 0

DISCIPLINE Structural/Geotechnical NAME Decker
Hydrology/Hydraul ics

AREA EVALUATED CONDITION

OUTLET WORKS - CONTROL TOWER Control Outlet Process Water Headworks

a. Concrete and Structural

General Condition Spalled Spalled .

Condition of Joints Fair Fair

Spalling Severe Severe

Visible Reinforcing None Yes

Rusting or Staining of Concrete Lime stain Lime stain and rust

Any Seepage or Efflorescence None None

Joint Alignment Okay Okay

Unusual Seepage or Leaks in Gate N/A N/A
Chamber

Cracks Surficial Surficial

Rusting or Corrosion of Steel None None

b. Mechanical and Electrical

Air Vents N/A N/A *

Float Wells N/A N/A

Gate Hoist Gate works good Hoist for inlet screens

Elevator N/A N/A S .
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AREA EVALUATED CONDITIONS

OUTLET WORKS- CONTROL TOWER (Cont.) Control Outlet Process Water Headworks -

Hydraulic System N/A N/A

Service Gates Timber gate 3 valves, 36", 24", 30"
Emergency Gates okay good

Lightning Protection System N/A N/A

Emergency Power System N/A N/A

Wiring and Lighting System N/A N/A

A-6
e Goodall1-Sanford Dam

S S S 5 S S. S S -S.S S U.U



INSPECTION CHECKLIST

PROJECT Goodall-Sanford Dam DATE 12/5/78

PROJECT FEATURE Conduit NAME Cole, Devine

DISCIPLINE Geotechnical, Structural NAME Decker
Hydraul ics/Hydrology i ;*...

AREA EVALUATED CONDITION

OUTLET WORKS - TRANSITION AND CONDUIT Control Outlet

General Condition of Concrete Spalled, cracked, open joints

Rust or Staining on Concrete Lime stain, some rust 0

Spalling Severe spalling

Erosion or Cavitation Erosion of spalled area

Cracking Along joints, sides of conduit - 5 -

Alignment of Monoliths Horizontal joints open 1" +

Alignment of Joints Okay

Numbering of Monoliths N/A

Heavy leakage into conduit through
cracks and joints.

Could not inspect conduit below
process water headworks.

A-7. .

Goodall-Sanford Dam

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

o , . .,

. ..°



PERIODIC INSPECTION CHECKLIST

PROJECT Goodall-Sanford Dam DATE 12/5/78 "

PROJECT FEATURE Outlet Structure/Channel NAME Cole 0 .

DISCIPLINE Geotechnical, Structural NAME Devine, Decker
Hydrology/Hydraul ics

AREA EVALUATED CONDITION

OUTLET WORKS - OUTLET STRUCTURE AND
OUTLET CHANNEL

General Condition of Concrete Spalled, cracked, open joints

Rust or Staining Some staining

Spalling Severe

Erosion or Cavitation Only of spalled areas

Visible Reinforcing None

Any Seepage or Efflorescence None ", * . ..

Condition at Joints Poor, open somewhat

Drain holes None

Channel No scour - -

Loose Rock or Trees Overhanging None
Channel

Condition of Discharge Channel Bridge restriction downstream

• S 0~'-,O• ."
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INSPECTION CHECKLIST

PROJECT Goodall-Sanford Dam DATE 12/5/78

PROJECT FEATURE Spillway NAME Cole

DISCIPLINE Geotechnical, Structural NAME Decker, Devine
V- Hydrology/Hydraulics

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

a. Approach Channel

General Condition Good - Note: Bridge restriction
upstream

Loose Rock Overhanging Channel None

Trees Overhanging Channel None .

Floor of Approach Channel Some silt, no debris

£ b. Weir and Training Walls

General Condition of Concrete Fair to good

Rust or Staining None observed

Spall ing Minor

Any Visible Reinforcing None

Any Seepage or Efflorescence None observed

Drain Holes One 4" pipe near east end of
spillway _

c. Discharge Channel

General Condition Bedrock, island w/trees in channel

Loose Rock Overhanging Channel None

• Trees Overhanging Channel On island

Floor of Channel Bedrock, no scour

Other Obstructions A-9 Bridge downstream

Goodal l-Sanford Dam
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SUPPLEMENTARY INSPECTION NOTES

GOODALL-SANFORD DAM
SANFORD, MAINE

APPENDIX A

S1. CONCRETE STRUCTURES IN GENERAL

a. Concrete Surfaces. The concrete surfaces of the Goodall-
Sanford Dam range from fair to very poor. Around the
process water headworks and the gated outlet section of
the dam, deep spalling has occurred (see photographs 1,
2, 4, and 5). At the process water headworks, the
spalling has progressed to a point where reinforcing
steel is exposed and the wingwalls of this section are 0
considered to be in very poor condition. The surface of
the spillway shows evidence of some erosion and minor
spalling. In other areas of the dam, particularly the
wingwalls, there is substantial cracking and substantial -

lime stain and some rust stain. The surficial cracking
appears to be related to a lime silica reaction in the 0 0
concrete.

b. Structural Cracking. There appear to be no major
structural cracks in the dam structure. It is noted .
above that substantial surficial cracking has occurred
in many areas. 0 •

c. Movement, Horizontal and Vertical Alignment. The entire
dam structure, including the wingwalls, appear to be
true to line and grade. No evidence of horizontal or
vertical movement was noted.

d. Junctions. The junctions between the abutments and the
wingwalls and the embankment behind the wingwalls were
found to be in good condition with no evidence of
settlement or seepage.

e. Drains. One 4-inch diameter drain was found at the toe
of the spillway section on the easterly end of the dam
near the process water headworks. It was found to be
open and flowing about 100 gpm.

A-il
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f. Water Passages. The surface of the spillway was found
to be in generally good condition with some erosion and
minor spalling of the concrete surface. The interior
surface of the gated outlet conduit is in very poor con- S
dition. The concrete has a very soft texture and there
are areas deeply spalled. Also, joints at each side of
this conduit are open and leakage is occurring through
the westerly side of the conduit.

g. Seepage or Leakage. No seepage or leakage was observed "
along the downstream face of the dam. Some leakage
(about 20 gpm) was observed beneath the downstream wing-
wall at the east end of the dam. The source of this
leakage could not be determined.

h. Monolith Joints & Construction Joints. The spillway 0
section of the dam and the gated outlet section was
apparently placed in at least four lifts. The hori-
zontal joints were found to be open somewhat with
erosion along the joints. The vertical joints in the
spillway section of the dam were also in good condition
with no signs of movement or leakage. Some erosion and
wear has occurred along these joints.

i. Foundation. The dam appears to be founded entirely on
bedrock. No undermining at the toe of the dam was evi- -
dent and no foundation distress was evident.

j. Abutments. No evidence was found in the visual inspec-
tion to indicate instability or weathering of the abut-
ments. The abutments appear to be founded directly on
bedrock and no movement or evidence of substantial
seepage or leakage was evident. "

2. EMBANKMENT STRUCTURES

The only embankment at the Goodall-Sanford Dam is behind the
concrete wingwalls which run upstream from the abutments of
the dam. The embankment behind both wingwalls was found to S

be in good condition with no evidence of settlement or in-
stability.

3. SPILLWAY STRUCTURES

The spillway at the Goodall Dam is a concrete weir which ex- -
tends from the process water headworks to the west abutment,
being interrupted only by the gated outlet structure. - .°"
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a. Control Gates and Operating Machinery. The spillway at
the Goodall-Sanford Dam is uncontrolled.

b. Unlined Saddle Spillways. Nlone.

c. Approach and Outlet Channels. The approach channel to
the spillway is clear and unobstructed. A highway
bridge, located about 800 feet upstream of the dam, re-
stricts the channel. There is some evidence of minor
silting upstream of the spillway, however, no debris was
apparent (see photograph 5). The outlet channel from 0 •
the spillway is the bedrock channel downstream of the
dam. The bedrock is high near the midpoint of the
spillway and in this area there are many trees and brush
(see photograph 7). The wingwalls downstream of the dam
constrict the channel substantially to the two bridges
located approximately 150 feet downstream from thespillway.

4. GATED OUTLET WORKS

The gated outlet works consist of a 7-foot diameter conduit -
which is gated by a vertical lift timber gate.

a. Intake Structure. The concrete around the inlet struc-
ture appears to have spalled and is somewhat deteriorated.
The inlet appears to be clear and unobstructed.

b. Operating and Emergency Control Gates. The hoisting
equipment for the gated outlet appears to be in good
condition except the gate stems, which show a substantial
amount of corrosion at the water line. It was reported
by the dam operator that the gate has been frequently
operated in the past, however, the gate was not operated "
during inspection. The downstream face of the gate was
inspected and was found to have some surficial deteri-
oration. Little or no leakage was occurring.

c. Conduits, Sluices and Passageways. The interior surface
of the outlet conduit consists of a steel pipe extending *
approximately four feet from the gate face and a concrete
conduit beyond that. The interior surface of this
conduit is severely spalled and has two open joints, one
of which is leaking at approximately 50 gpm. Some ..-.
erosion of the concrete has occurred, particularly in .
areas where spalling has started. - .

d. Stil-ling Basin. The stilling basin downstream of the
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outlet sluiceway consists of the bedrock channel. No
serious erosion or scour could be seen.

e. Approach and Outlet Channels. The approach channel to
the gated outlet appears to be clear and unobstructed.
The outlet channel also appears to be clear and unob-
structed, except for the bridges downstream.

f. Drawdown Facilities. The gated outlet appears to be "6'
capable of providing complete drainage of the pond "
during low to average flows.

5. RESERVOIR

a. Shoreline. The potential for slope failure or earth
slides appeared minimal. The reservoir shoreline is
primarily urbanized with the exception of the headwaters
area which is wooded. U.S. Route 202 crosses the reser-
voir approximately 600 feet above the dam. The bridge
causes a constriction of the reservoir.

b. Sedimentation. The extent of sedimentation in the
reservoir could not be observed during the field inspection.
However, sediment accumulation does not appear to impede
flow to the spillway.

- .° •°.- .

c. Potential Upstream Hazard. A house located near the dam
in the west bank would be flooded to a depth of about 5
feet during the test flood. The basement of the house
is above the spillway crest.

d. Watershed Runoff Potential. No significant changes in
watershed runoff potential are expected to occur in the .
near future.

6. DOWNSTREAM CHANNEL

The channel of the Mousam River just below the dam is steep
and rocky. About 50 feet below the dam, a road bridge con- -

stricts the channel to a width of 46 feet. Below the bridge,
the river flows between two mills which form the river banks
for a distance of about 300 feet. Several catwalks, con-
necting the two mills, cross the river in this reach (see
photograph 3). Below the mills, the bed material consists of
sand, gravel and cobble. The overbanks are flat to moderately
sloping with a moderate growth of brush and small trees.

A-14
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7. OPERATING AND MAINTENANCE FEATURES

a. Reservoir Regulation Plan. No formal plan was disclosed. -,,__.__:.

b. Maintenance. It appears that maintenance is done to the
dam on an as-needed basis. The operating equipment for
the outlet gate appears to be in generally good con-
dition, except the gate stem which has a substantial "'"
amount of corrosion at the normal water line. Little or
no maintenance has been done to the concrete surfaces of • .
the structure. These areas of the dam are presently in
need of maintenance.

e S
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APPENDIX B

ENGINEERING DATA

This appendix lists the engineering data collected either from
project records or other sources of data developed as a result of -.-

the visual inspection. The contents of this appendix are listed
below.

Appendix Description 0 .

B1 General Project Data

Goodall-Sanford Dam
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APPENDIX B-1

GENERAL PROJECT DATA

The following material is available at the office of the U.S. Army
Corps of Engineers, 424 Trapelo Road, Waltham, Massachusetts.

• A. Copy of the Corps of Engineers "National Dam Inspection Pro-
gram, Phase I Inspection Reports, for Emery Mills Dam, -

October, 1978, and River Street Dam, 1978. . 0

The following plan, profile and cross-sections of the dam were
developed from a limited stadia survey performed during visual in- .

spection, field notes taken by inspection team members, and photo- . :
graphs taken during the visual inspection. Approximate U.S.G.S. -
elevations based on mean sea level were calculated by noting the S 0
dam's location on a U.S.G.S. topographic map.
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APPENDIX C

PHOTOGRAPHS

* 0

The following are photographs referenced in this report. See Sheet
B-i for photograph locations and orientations.
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS

Hydrologic computations pertinent to this investigation are
attached. The following figure shows the Mousam River watershed
at the Goodall-Sanford Dam.



10 1'1401)uCrr AT GOVf I1NMFNT FXPENSE ___________________

v /

~4-1

AL~

I/ t

K % IA
-.

0500

-4-

S.9 - Z I

J42.

's7

6 77

Iv
0 4



lit I10fo)ll(7F AT GOVI-RNMf NI FXPFNSE

V ~ .)A'

* p , I'v

/ A ~K4 ~, wow

FA

4 4

ix 0 - . K

- -

A. or jI

Q / 9L0 r 0

tpo 30

Ix z 09vr

0) 300

cc z

L~

.4 0

Vo~I '$2

62C oe: ,( a .7

NAICA 'RGA Of'

'r GOODALL--C ,M CNEF4LD'

0 I DRAINAGE'
MOSAM RIVER



HUrRODUCED AT GOVErIMIENT IEXPEASL_.

IE 1 I
0I

J. z

0)a --

- 0

0 hi

* 0

o ~ 0
CD, 0..

1560 6~

_-2 4,

.- /r,7 
U..GOO IAL SRE/A

vo ERIC M. UARAGL
NEFIL M.QUDRNLE7

/NTOW RGA OFNPCIN F0DM

* ZJ

GODLLSNFR DAM

DRING 3RE0MA

IMSldfrgl



PROJECT COUP By JOB NO.

GOAL 5Arr_ DA"CHK BY DATE S

DISC 4A9,GE CAPACITY RT IDNAM

fliE T11 MESAV4 5 LEVEL DATUrA - ILLLjAN( CAEZT AT SURVEY~
_ DATUM =, IQO.Q FT _= Z53.2Z 5. F FToM :K::.::::

* A. MhI SPILL~jAN NOW-GCATeO ME.E OVMEFALA.. SPILLVA)A.\( WIT1 4
- - '~3. 0 Fr. ASSUC IS A

ilAEM~A~um 59'uLU2~c'

eLe. 1- Pt 'VA I__ r t

C.ResT B.Zir 154 0

- ze~ IO~. a.5 2.57
-- - -- ~3.$ 3q0 4175- p.-

288.0- 10C-5_ +-8 3.5 34,( 49+

Z9!O_0 AO(.8 3. 5~2,9
-- ZL.O- I07.B 91.8 3.3. ' I346Z.

AS 0,8W

bte~w- 3__ .04 Fc. L

CeS 2 84-,0 1.8-O 0 -0

a10~ 1.~ 1.0 24(5 -7Z.
* '*0 OZ.& 2.0 .Z.7Z_ " zo~a

* ~.~ * -. 2 .92- 410
_As0 104 . 3.07 GO~4

Z.90,0 1I(a.8 00
Z91 0 101 .o 1) 66

-D-2 Goodall-Sanford Dam

!P 0 IF a 0 a _



PROJECT C~UP By JOB NO.
4~oA~u,- ~VAFr 4,rM ZO-7'tl 19

CIIK BY DATE

C. EAST Wi~ w u SeCTc-no w,'V' .c.2 r Ar eTLev 285.1 FT M5L *0
65-URvE'( DKput 101 .9 FT) - RQA0 C~eSTLhO wEI LJT

MELey __ _ _ - C. '. 
0

CIL04 255.1 lo ii.9 020. 0

1 .9- 3.05 R(OO

-a -08. 10C.9 ?-.1 3.3z 3Z8
- -.ios.& 3.'15110

____.. AtT 4LvdGWh.L. SeCtiou.. W.trH4 Cz Ar c~c FT5. 9~MC- 90^0 0.
-ED . ~'f. ..A 1~* IS Wr

SSiEyr

- -lr - io3&. -- o' 3.7 -" ,

S3.30 A 3j77
- - - 105.8 - 3. 3.3. 5i.

*E. EApsTNWj,~ALL.5ecPow. kT-r 2Z6.3 P-

____V _____ 14 c.. L

- Z8~.3 _.03.1 0/5 0
2.6-. 0 105.8 0.7 Z-(4. Z3.

Z9.037 S. 3?.3
7.9.0 io.6 +7 3.32-. 507

D-2 Goodall-Sanford Dam

0~~ lo 0



PROJ ECT COMP BY JOB NO.

CHK BY DATE

F . E A s T 0 h p rcwL -1 5 s n a s -" " 1 - e M e z T P.4 . r ( ft u q u -1 0 )

M5LL

105.5 0 60 0

Z.&0 _to ~8 zq

2.90.0 3,3 3* 95

)A . CS 0 TAT& 4 31fl.as a1A3.M,4 rr cAT

L5~rL

__Z55,0 - L.2.+- 5
-~ a86. - 1--3.07 -

103.8 Z~~ -. Z51 71

7,51 -_ 10-7. (a

F-1.6v ___ __ H C.,L

Z55-7 10Z.S 0
2)( -0 _10Z.8 a 0.3 2.403

038 1.3 2. 9 Z78

&91.O. 107.8 5.

-D-3 Goodall-Sanford Dam



PROJ ECT OPB JBN.

- ~e~- ~'CHK BY DATE

(ueAK. Vj6L) OT~ F.UODMA')

I G ATED OurLq Db~'-1F IAMETM~ ^-r L)PSTREAM FAC..J
:cw'4imT 4.T ELEv-27 F , AssumE OCTLEr I4r~.~A

A SU5ME.P-G6 CoKir-tC-

ELEV E___"A

z~g 97.7 4 ,3.5 1 21(,

Zez.o 98.8 ~ 31.3
Z53,O031 8
zs+-,o 100.8 - 4. 1 438

as~o ~ - 5.1 468

-- - -.. - - e w met)

- I~I5CI4AG5 ~ A~SUAE A 1$;ULL~ ~6
Gh rW WZ~. AiZG OPGAABLE SQT NW-a WiCrD 10 9*S FLOW&-.

f-NC "T H4u-Ws 00 TAC EAST AOUTPEAiT. -l?4eC Pia DeuviEp.- 0

PEOCES TW NJWA*B% PAC-t. 1 E A'.a 0 raWlCNS10"2

047 GoodallT-San ford Dam



PRO.JECT ICOMP BY [JOB NO.

61000ALL A'4O Iv. -~ii
ICHK. BY IDAT I

Dit DAULIC-5 4--0 1

v) a
c3 1-4

-2 .

14 Ile 4

ov qA S

D- Godl-afr Dam_

FORM00.1 PEV.12 /o Ewar C.Jordn C., ite

Li



PROJECT COMP By JOB NO.

Goo~~h~Lt. IAooI ibjg 2 -oIjij
CHK BY DATE

THE sToR..Arc OF GODoALL - 5 ; ,umeo 'DAm co..zItz &wnev(~ cF

T% e. To bJAMa ~se7A LEvuL DP.Wm - IRc*4 ELW\A~ri0" DXA.Th

WFLtV OP Th C5Q F $ M(' is ITA. F MNSL

(Iooo frr o%4. ue~vc\ Dru.&)

r HIEIG*.iT Of DAM FROM sPIL- C~ZM (F-Lv 255,z.i) vL

~ S,-EM4B.D -10. 7 rT

- M5L. AREN A'.~ Au ITtMYA-L &,Jot-/~ -

ELE -r)____ ( 1 .) M i (A-FrT) (At--~ 0

0.0. -159

- ~ ~ ~ ~ A R8.2 r. 5P -- Z7

0,0

'- I _ _ _ _

o~c Zco - _ __ _ _ 18.. * _0__ _

(he
D- odl-afr a

.J .



PROJ ECT comp By JOB NO.

CHK BY DATE 0

-tEsf F'Lco AwJAx($si

OKA IW A4. AREA,- 40.& SQuAec mpL-rs

N4AZARD CLASS IF C-ATlOJ HII-k1 lAAR0
SJZ.F. r-LAS5iFICA.Tlos4 SmAL.
'TEST F=OD-.- - r PF
DESCP.LPTIO.J FLAT

THWE Fd6Uo~Ijt'& FHA.&C M DAm~ 'SArf( 1Ms1eitoj IEfo- - .. -

5EeW COMPLE.TED 1:6e. -0.%&.ot T1*I- M'OUSkM T?%'4ER UP-,TP-E~A or- THE-

Evw.ft4 L D-AM, A-- -- _Z9. 3.. S

RiLL TEE? -__9

RT14 9 R UE . F. AX-S--arT DEL9.3 M S.m-r..rL 7,la -CFrl

*

-7 Godl-afr Dam-



PRJETCOMP By JOB NO.

-r~. FLoo -~.Lj'5CHK BY DATE

E-LE4 ATic*4 - - Me ~Lf

IAS~~.. -- -5 . - 5ucA&4 aX -

(F-il M-!. F)

Z85. L_
____8+.0 _A0 355

-5. _1[00 1,300
I-t 0C. 3,Z.46

7.8.0 .Z(00 (,820*

ZZ8._ -3 70 17,36

Z,90.. 10 Z41480

Ax ELE'I257 Tl V C.Ae ,aOCS~ S~C~ SMRM 135p.s

As ELE') 26(a.- Fr DAK WZI~je - S50F~ arsu zeg g 30A

suctAau kcr.Tr-o P F 4.~ FT (EL 288.9)
'4oLLA e or-. * - ... -e -

- 487 Ac- F-r p S

'~Z87 3 r(4 'I

ErfFEC.OF WeCMAR4 s~xtAGE %s imi- ifik-a S

-i-'MS~AE. TEP Ourt~eTv-j~ i..cj cL5 ED.

Kr~ Z7 -

0-8 Goodall-Sanford Damn



PROJECT COMP BY JOB NO.

'MOoFep." bMf9QIXA 2.olq'1-I
- CIIK BY DATE

*PM F DATk
(I') PtAvr OuTrFLowI Dp.m 1-,OOO C.F5

* Z) PVW ELev A.1 £Nm _8. 9 FT

J;) WEST ktPU1MIA.Q' 0IVgRTDP?CV8' 3.Z. FT,~
8) eAS. obixr~ '~P1~- .z FTr.
C) LOWA FOPJT OF WEST \,jWC-JAL-4,,5 r-T

D) EAST_ - 3 0
(4S~.JiCAPA~-rl hT T6POF DhIA(reL 285. 7) 2Z.30 C-rs 131Y- PMF)

* YZ. PMF DM-
* (1) Vaz PrAIjF ouTr-Loo, A. vAm w 530 css

UZ) Vz PMF e"Lr--V AT -DAM 575FT

A_ Js.T As8uT1 AF~a I.. - (a.FT -. -. . . . . . . .. .. -

3. E6T. Keoq.Tmsv-3T - OG FT -

0-. Low PO.aT-OF vWESr WAiU4(.WA.LA. - r-9
D ~ M" - ZA I

(4) SPILw,,( Ok.C!wt A XTh M' Of- Vt-k CL Z5-7) ofZp r YZ PMIF

0-9 Goodall-Sanford Dam

.. .* ........... .............



V.PROJECT COMP BY JOB NO.

CHK BY DATE

V:>AL4

ANSSUkE Wi.ATR SUP-FACE. E EV&.Tio0 AT TH-E. ToP OP~ f1415WS WiNGWv~ALL
(E-L. 2557 FT.)

DAM
AXSSLME FA-LURE OF NHCIA*T THE4 Ms^'eM 5PtLLLAJAy SE~crtot. BA~eDoiOj
C0FR'AnO',S AMinklIG M3JfJE.S INJVOL'JD IQ THE IM45PEC-nooj~ F AILURE

WOJULD LIMIT F:LOJ TO flAE C)P(A NT FN'LURE: WVJONA GAEAXt. N-I
(4 FT.

- ()STop.Ace AT TIEoPFAiuR 4 C3 ~c-

-rimp kiL~ie 413 -T

Q ~ 6T \iJb' (006o7z~) r-TCF

(4) P - P~tLueE OuTrLc.-) QpI

(s i -p- ?e5 v~z - emp -rf .

* FLoui J r -Jv- e WE N.9 TS DIK.E WAASJIL$ r--0' I-O LS iJ
ViIPwrN OF VApi 1 AD Mo~.FOT Ik.eEITve. 1rikr m oJ'Jm
eKhKI4E. A COUJ1IQ~UO.J5 FLOW ..

D-10 Goodall-Sanford Dam

Uv lU v lU U U U 6 U



PROJ ECT COMP BY JOB NO.

(=OODALL- -Ajp0 kAf 01qM

~AMFA~UR~ANN'~CHK BY DATE

(Loc,&,r-m 4-r 5FADG A-BoOT 66 f: 6O AM
NOT -rD 5CALE

7 -27.77 -

FLOW FL.Jt

AR91hAREA 9 .-pr

SS -. 1

P ) ;qT iLuV 2-78.0 Fr ,A: 333 p _74) 9- 4. =540 crs

-. -IF + .o cp~s \I 9.(. (ai sLOOKcS e,<wa:M- MH,

?eoftac4( DO& "r APPI.y) -

(2.%Tk' -c.K F~?G~ Apo9RoP- J F L.VXI MO F:LO\J. -..-

qSUM -SM-L-c e)i je ~~m r-zr- Lis/s a0T7 i me F"M
r-T-

10~ wu scoklzrv Pee. VbcT 00Wkrr
tbw~t.4o wcc 150 Ctrs I wr wQ0 9

r - FLOW# -? ISO CX-6 /FT vWQT AQ9
REuU he Lo% fr Fwduez,

D-11 Godal-Sanfr DaLrn DCE A-,wr

. . . . . . . .

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



*PROJECT COaP By JOB NO.
ft, ~-~ eQ~ DA.M .TIC zo-1etq Iq

CHK BY DATE

-rOT.Lwo-rk oFr w t=juPT 43 Ff

PEAKtc FLOW FROM~. r'kLUI6 p 50 SOC) L

PI U I Z L-/4D /61 Cr-5/F7 oc Wfor~m

&3TtA oP~r. C*,NW QJEL FL.a. K"015 D. AWZC QA.Lo5evY -rkr"Fcac
AS!SUMU PL. - rLOYA) FR.OM F*ILUjIE CAN4 PA441 UJMM B10GAF

D-12 Goodall-Sanford Dam



PRO.JECT COP YJBNO.

( .010AL.ICHK.UI IDAI

(AT CA1WAI'.- LocATv -' Zo q ELoQ& 1DA~m)

1%400 LebO CXpiUAL%. M Dpoj '.Mvcv-

II'3

* k10-tE 4 50ft M4 .-0 AgE C0LSY0CrC r rA M~ 5)Agr AML. AiJ

-~ ~~ -n.L 014 'CF, TRE e--TVLV-1T 9 OO4 F1

we Kopvi- a vkpi.. FLO dL&l .035 5 .015)

as 8 48 1.83 .015. 42-6
4 92c U3 Zo47

Ar-jM Fvi g, IlG _u r- w (AeOVI uv~siova wniic)

Z11 .58 Z5Z51 21,oS

FwW1 L&VUL %UALU~.

D-13 Goodall-Sanford Dam *** -

FORM 00.01 REV. I3/?S tdward C. .Jordan to., ine,



PROJECT CmBy JOB NO.

CHK BY DATE

CLc&t LojAj~ wsrLW..Ohm

CP.* -SCC.POI CO~t- OF A, 6 FTj Loa I>AK ce wA~rcL

-c .L

3e -75t

Wlr A 7 9.JTE Sc- .7-074 F Tt

10. TIRE PW.Y.is3G- LOT ^V4 PArG.c Lcrccjjc

D-14 Goadall-Sanford Dam

6 0 0 0 6 S 0 S 0 0 0 S 0 0 0 0 0



PROJECT COMP By JOB NO.

- CHK BY DATE S
A- kL~~ A LbJf SIsZ-&7

(LCATED A-Mog01 ;5crT, 56x DAk Ar SaiME r rease ) i

300

.035 007.C&G F UPSTIEAPA AqD 0owkzR-AtA IArREs)

PSAK' FLanAJ FR.OM FAXILW.F WJILL tJoT PAS5S u3'.De1EIDG UAD w-ZOPEN
erUMJEL FLO"AJ_ CoTv400aS.F~LOW MtoIL 10 FXILUVE W~OULO- -

-A: 3bo ---.. ~

CA is 28,90 c.Fs

*LIO 51GIIFICAMTr CRAJJCL 5107-6"~ 460B4E 15IOC1z 6EC=00r..

D-15 Goodall-Sanford Dam



PROJ ECT Cupp By JOB5 NO.

- CHK BY DATE S

*DAtA FALP 4
.)A.LjCI &T5 -167

ELLIV1ArtOJ ARE 4PPRCKXL4ATE

cO4ERALL 0&0
S. .0oz096.ao4qL

'3 48- 08& 43 2.51 7. 15

-240 _35Z, IB3 -. 1.81 375 .. . .

245-- - 24 74 .4,3
Z48 ,G7Z-4o3 &. 43 ...

4 sp G,.ocrs _TP.ftLp5IAG Z47. 5 r -. 5 Frr .

V1  ~3o ~oz.i&Y ~. r (-6 or s
- 43SGO-

~ (aoefI- ~' - toc c.rs.

10 I.3 rT Z45.3 10-)

D-16 Goodall-Sanford Damn



PROJECT COMP By JOB NO.

_ XL-CHK BY DATE

Yk* 06

Z 40

-Z331

s 0

234 Z4.8 _1Z5 48. Z.54t .oogs5 17L

Z40, 1 ,I.- ?-?Z..4

S z 4 ~.,Q - --- ---

1,9 --?441,A -

47o

38090 Z. l.Zxp s~~oz1

SILh r.~ r-- 7. Z )OU(EL Z4-0-q Z.FO

I D ee~r. T14Ec r, M- HAZAR.D BLot. 1-mis -r,±Tc- .J

D-17 Goodall-Sanford Damn

. . . . .. . . . . . . .. .. . . . . . .. * . . . . . . . .. . . .



* 0

* 0

* 9

APPENDIX E

* 0

Information as Contained in the National

Inventory of Dams

*

* . . . -,~. --

.9

* S

. . S S S S S S S S S S S S S 0 0
..--.- ..

* - . .-. *-.-**............%.
...........................................

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

- .2 ~P *-* .~ * *.A * - *~p *.a *., U. *. * . . * ~ ~a* ~ -* -
* * ' .- ,.- .

~ %.



w co

40 A
st* z

a

z 5

- %b

U0 U. L
-i

be CZ a-

aa 

*2

a'-a
UU MOZ

zi SW LI .a --a1
a AS .

2 LD

0w0

ab

o 0 a

MI

W61

aj 
z

'NJ~Xi~

~K *~W.

I- ~ -l"



FILMEDv

7-85

K DTIC


