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NANEN-F

Honorable Hugh L. Carey
Governor of New York
Albany, New York 12224

Dear Governor Carey:

The purpose of this letter is to inform you of a clarification of the guide-
lines used by this office in assessing dams under the National Program of
Inspection of Dams.

Office of the Chief of Engineers has recently provided a clarification that
dams with seriously inadequate spillways are to be assessed as unsafe, non-
emergency, until more detailed studies prove otherwise or corrective measures
are oompleted.

The following dams in your state have previously been assessed as having
seriously inadequate spillways, with capability to pass safely only the per-
centage of the probable maximum flood as noted in each report. They are now
to be assessed as unsafe:

I.D. NO. NAME OF DAM

N.Y. 59 Lower Warwick Reservoir Dam
N.Y. 4 Salisbury Mills Dam

N.Y. 45 Amawalk Dam

N.Y. 418 Jamesville Dam

N.Y. 685 Colliersville Dam

N.Y. 6 Delta Dam

N.Y. 421 Oneida City Dam

N.Y. 39 Croton Falls Dam

N.Y. 509 Chadwick Dam (Plattenkill)
N.Y. 66 Boyds Corner Dam

N.Y. 397 Cranberry Lake Dam

N.Y. 708 Seneca Falls Dam

N.Y. 332 Lake Sebago Dam

N.Y. 338 Indian Brook Dam

N.Y. 33 Lower (S) Wiccopee Dam (Lower

Hudson W.S. for Peekskill)




NANEN-F

Honorable Hugh L. Carey
I.D. NO. NAME OF DAM
N.Y. 49 Pocantico Dam
N.Y. 445 Attica Dam
N.Y. 658 Cork Center Dam
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Jackson Creek Dam
Lake Algonguin Dam
Sixth Lake Dam
Butlet Storage Dam
Putnam Lake (Bog Brook Dam)
Pecks Lake Dam
Bradford Dam
Sturgeon Pool Dam
Skaneateles Dam
Indian Lake Dam
Newton Falls Dam
362 Buckhorn Lake Dam
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The classification of "unsafe" applied to a dam because of a seriously in-
adequate spillway is not meant to connote the same degree of emergency as
would be associated with an "unsafe" classification applied for a structural
deficiency. It does mean, however, that based on an initial screening, and
preliminary computations, there appears to be a serious deficiency in spill-
way capacity so that if a severe storm were to occur, overtopping and failure
of the dam would take place, significantly increasing the hazard to loss of
life downstream from the dam.

Consequently, it is advisable to implement the recommendations previously
furnished in the reports for the above-mentioned dams as soon as practicable.

It is requested that owners of these dams be furnished a copy of this letter
and that copies be permanently appended to all reports previously furnished
to you.

Sincerely yours,

CLARK H. BENN
Colonel, Corps of Engineers
District Engineer
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Description of Photographs
Delta Dam

Plate

1.

10.

Overall view cf the dam from left abutnent.
Note: Seepage visible on section of dan below gate house.

APPENDIX C

Left abutment portion of dam from downstream.

Note: Deterioration of gunite facing, seepage.

Visible: (14 gate house at toe, stilling pools for principal and emergency
spillway.

Right portion of dam from downstream. .

Note: Deterioration of guynite facing, sprays in spillway apparently
caused by deterioration in concrete.

Visible: Stilling pool, rip rap protection.

View of immediate downstream area from top of dam.

Looking at major seepage area below gate house from top of dam.

Note: Vegetative growth in face, rolling and bulging of gunite facing.
Amount of seepage depicted by ground saturation and puddles at toe.

Close up view from downstream of right abutment of dam.
Note: Vegetative growth and deterioration of gunite facing.

Close up view of downstream face of left abutment of dam.

Close up of deterioration of gunite facing on downstream face of left
abutment of dam.

Upstream face and gate house from left abutment.

Upstream face from gate house.
Note: Erosion of concrete on upstream face at water line.
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Phase I Report

Name of Dam: Delta Dam

State Located: New York

County Located: Oneida

Stream: Mohawk River

Date of Inspection: May 5, 1978

ASSESSMENT

The visual inspection and evaluation of Delta Dam did not reveal any problems
which would require immediate emergency action. This is not to imply that
planning and implementation of followup analyses, design and construction

should be put off. As soon as practical, the following studies should be
initiated by the owner.

1. Flood routing completed for this structure indicated that the spillway
is seriously inadequate as defined by ETL 1110 "Review of Spillway
Adequacy'". The dam cannot safely pass either the SPF or PMF.

Either additional spillway facilities or lowering of the pool
elevation to provide additional storm storage or a combination of
the two should be studied and 2 plan implemented in the near future.

JI“-" ;—.

2. A thorough evaluation of the condition of the structure including
test borings, sampling, and testing and stability analyses should
be conducted. Results of the stability analyses should reflect
whether the structure can withstand overtopping and used as a
design parameter for spillway modifications. The condition of the
concrete within the dam and the affect of seepage throughout the dam

| should be determined.
Py -2
Approved by: p\,\]*’—\ o /g“‘g‘ -9
-‘J- R.-Jeffroy Kimball, P.E.
' T ROBERT KIMBALL & ASSOCTATES

Registration No. PA 26275 E

1 TRV
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Colonel, Corps of Engineers
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
DELTA DAM ID# NY 6

SECTION 1. PROJECT INFORMATION

1.1 GCeneral

1.2

a.

b.

Authority: Authority is provided by the National Dam Inspection
Act, Public Law 92-367,1972; Contract No. DACW 51-78-C-0025.

Purpose of Inspectian: Evaluation of non-Federal dams to identify
dams which are a threat to life and proparty.

Description of Project:

a.

Description of Dam and Appurtenances: D=21ta Dam is a cyclopean
masonry gravity structure about100' high and 1000' long. The dam
was completed in 1912 and is used to supply water to the canal
system. There are two large (331 and 385' long) abutment sections
separated by a 300' long concrete ogee spillway. On the left
abutment section is a gatehouse which coatrols valves for four

60" steel pipes that are used as the outlet works. The top of

of the spillway crest is 550.0'and the top of dam is 558.0°.

Location: Delta Dam is located approxircately 3-1/2 miles north
of the City of Rome, Oneida County, New York. The latitude is
43°~16.2' and the longitude is 75°-26".

Size Classification: The storage capacity at normal pool is
approximately 63,000 ac-ft. and the heigat is 100 ft. On this
basis the size classification is large.

Hazard Classification: The dam is classified as high hazard be-
cause of the presence of approximately 20 homes immediately down-
stream and the City of Rome.

Ownership: The dam is owned by the State of New York Department
of Transportation.

Purpose of Dam: Delta Dam was originally constructed and is cur-
rently being used to supply water for the canal system.

Design and Construction History: The dax is believed to be designed
by the State of New York. Construction began in 1909 and completed
in 1912. The contractor was Arthur McMullin. Construction drawings
are available at the Department of Transportation offices. Little
information was available on the construction history of the dam.

Evaluation of seepage through the dam was completed in 1976-1978 by
the New York State DOT with recommendations made for stopping the

seepage.

A NPT - —. s




1.3

Normal Operational Procedures: The reservoir supplies water for
the New York Canal System and water is drzwn off the lake as needed.
The water is regulated by opening the four 60" diameter pipes. If
a large storm is expected, the caretaker ray lower the lake level
to store some of the runoff.

Pertinent Data:

a.

b.

e.

Drainage Areas: The Delta Dam impounds waters of the Mohawk River.
It has a drainage area of 150 square miles of open rolling country.

Discharge at Damsite:

Maximum Known Flood at Damsite: 4.5' over spillway: 9,000 cfs
Spillway Capacity at Maximum Design Pool Elev.: Unknown
Spillway Capacity at Top of Dam: 21,600 cfs

Outlet works capacity at Normal Pool: 2,900 cfs

Outlet works Capacity at Top of Dam: 3,100 cfs

Total Spillway Capacity at Top of Dam: Assumed 24,700 cfs

Elevation (Ft. above MSL):

Top of Dam: 558

Maximum Pool Design Surcharge: Unknown

Spillway Crest: 550

Streambed at Centerline of Dam: 480
Maximum Tailwater: 490

Reservoir:

Length of Normal Pool: 2,300’

Length of Maximum Pool: 2,600' (Top of Dan)

Storage (ac-ft):
Normal Pool: 63,000




Design Surcharge: Unknown
Top of Dam: 87,500

Reservolr Surtace (acres):

Top of Dam: 3,200

Normal Pool: 2,670

Splllway Crest: 2,670

Dam:

Type: Cyclopean masonry gravity dam
Length: 1000'

Height: 100°

Top Width: 10.5'

Side Slopes: Upstream 1:30
Downstream 1:6.5

Zonlng: N/A
Impervious Corve: N/A
Cutoff: Approximately 8' wide and 8' des»p into vock

Grout Curtain: Unknown - 1924 report savs that grouting will
be done, however no record of grouting was found.

Diversion & Regulating Tunnel:

Type: Four 60" dlameter pipes
Length: Approxifmately 70 feet
Closure: Opened and closed by electric “otors

Access: At gatehouse on crest of dam . |

Regulating Facilicles: Valves with electricmotors regulate the
flow to the Mol vk River.
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3.

Spillway:

Type: Concrete ogee

Length of Weir: 300'

Crest Elevation: 550'

Gates: None
U/S Channel:

D/S Channel:

None

Approximately 65' drop at 1:6.7 slope

Regulating Outlets: None

6
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2.1

2.2

2.3

2.4

SECTION 2: ENGINEERING DATA

Design: Pre-construction drawings are available at the Department of
Transportation office in Utica. No hydrologic or hydraulic design
data was available. A report by Thos. H. Wizzin in 1924 summarizes
stability.

Construction: No construction records wera available for review.

Operation: No operating instructions were cade available to indicate
proper operation of the outlet works.

Evaluation: Some of the hydrologic and hydraulic data necessary to
perform a detailed analysis of the structure was not available. The
material that is available appears to be valid.




g SECTION 3: VISUAL INSPECTION

3.1 Findings:

a. General: Delta Dam was inspected by parsonnel of L. Robert Kimball
and Associates and the New York State Department of Transportation
on May 5, 1978.

b. Dam: The dam appears to conform to the construction drawings. The
dam has had considerable deterioration in the past which has been
repaired. Deterioration and seepage problems are continuing to
progress.

c. Appurtenant Structures: All drawdown facilities appeared to be in
. good working condition.

d. Reservoir Area: The impoundment retaias waters of the Mohawk River.
The overburden in the area is relatively thin and the slopes are
moderate.

e. Downstream Channel: The immediate downs:tream channel is medium
wide and open except for several bridges which are of no effect.
The channel to the City of Rome is a madium wide flood plain with
some development along the river.

3.2 Evaluation: Visual inspection revealed that the dam has seepage passing
through the two abutment monoliths. These two monoliths show significant
deterioration of the shotcrete and leaching of the shotcrete or concrete.
Some of the leaching may be coming from the concrete, since severe det-
erioration was noted at an early age (1924).The dam is founded on a dark
gray fissile shale which is nearly horizontally bedded. This type of
rock usually exhibits significant seepage, but it is not present. The
drawdown facilities appear to be in good working condition. The down-
stream area would be affected severly if Dalta Dam were to fail.

e
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4.2

4.3

4.4

4.5

SECTION 4: OPERATIONAL PROCEDURES

Procedures: The dam is operated as a water supply for the New York

Barge Canal System and water is drawn off the reservoir as needed.

At times,if a storm is expected, water is expelled from the reservoir
so storm waters can be stored.

Maintenance of Dam: Day to day maintenance is performed on the dam as

needed.

Maintenance of Operating Facilities: Normal maintenance of operating

facilities is performed as needed.

Description of Any Warning System In Effect: No warning system is

present.

Evaluation: The dam and appurtenant structures appear to be operated

at regular intervals and .the operational equipment is well maintained.

e




SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features:

a.

Design Data: No hydrologic design data was available for the
structure. The review information available included stability
analysis with a maximum water level 2 feset below the top of dam at
elevation 556 feet.

Delta Dam is used primarily for canal water supply. When practical
the reservoir level is lowered to accozmodate flood waters. The
caretaker reports that principal spillway gates are opened when
storms are predicted.

Experience Data: Reservoir water level records are kept by the
caretaker. ‘They are not formally recordad by the owner.

A report titled "Upper Hudson and Mohawk River Basins Hydrologic
Flood Routing Models" prepared by the New York District Corps of
Engineers, 1976 contains information on Delta Dam.

There is a U.S5.G.S. gauge downstream of the dam. The Corps report
indicates a peak discharge of 21,819 cZs for their model of the
Transposed Agnes event. The caretaker reports a discharge of
approximately 9,000 cfs during the Agnas storm.

Visual Observations: At the time of the inspection approximately 0.4
feet (5 inches) of water was discharging over the spillway crest
(water elevation 550.4').

One of the four spillway gates was open and discharging. All four
gates were operated successfully during our inspection.

The downstream toe stilling pool including concrete walls and rip
rap were in good condition.

The immediate downstream channel is obstructed by a canal aquaduct and
a highway bridge. These structures do not present a concern to
overflow capacity.

Overtopping Potential: To determine the overtopping potential of
Delta Dam,flood routing was conducted.

This potential was investigated through the development of the
probable maximum flood (PMF) for the watershed and the subsequent
routing of the PMF through the reservoir system. The PMF is that
hypothetical flow induced by the most critical combination of

10




precipitation, minimum infiltration losses, and concentration of
run-off at a specific location, that is considered reasonably
possible for a particular drainag2 area.

The drainage area contributing to Mohowk River at Delta Reservoir
is approximately 150 square miles. Snyder coefficients were
developed through watershed modeling done by the Corps. An average
Cp = 0.75 and tp = 12.3 were estadlished to define the basic hydrologic
working tool, the unit hydrograph. Using Hydrometeorological Report
No. 23, the PMP index rainfall was determined to be 19.0 inches for

a 24 hour duration, 200 square mile basin. The percentages of the
index rainfall applied to other curations were interpolated from the
plot of drainage area versus percant of 24 hours, 200 square miles.

The computed PMF peak flow was 83,000 CFS. After routing the PMF
through the impounded storage, tha2 peak flow was reduced to 67,900 CFS.
A plot of the PMF inflow and outflow hydrographs is included in the
Appendix. Assumptions made concerning the discharge~storage capacity
of the dam were: P e S S

A A — " .

1. The reservoir pool was asstmed to be at elevation 550.0°'
(spillway crest).

2. It was assumed that all four gated spillway pipes were
closed in developing a discharge rating. This condition
is possible and leads to a slightly conservative analysis.

3. A weir coefficient of 3.18 was calculated from available spillway
capacity data. The coefficient was assumed accurate for H>4'.
A total spillway length of 300' was assumed correct from construction
drawings. For discharges adove top of dam elevation (558')
a weir length of 662' with a coefficeint of 2.8 was added to
the spillway discharge to zllow for flow over the dam.

4. Elevation - Storage data was calculated using U.S.G.S. topographic
maps.

The ability of the Delta Dam to discharge the standard project
flood (SPF) was also evaluated. The SPF peak flow of 49,600 CFS
was routed through the impounded storage and reduced to 37,400 CFS.
The SPF outflow is indicative of a pool elevation of 560.2 feet
above MSL. The dam is overtoprad by 2.2 feet, the spillway crest
by 10.2 feet. The PMF outflow of 67,900 CFS is equivalent to 5.2
feet over the dam (13.2 feet atove the spillway crest).

Summary of Flooc Routing
Delta Reservoir

Flevation Top of Dam = 558.0°'

Elevation Crest of Spillway = 550.0"




PMF Routing
PMF Peak - 83,000 cfs
PMF After Routing Through Reservoir - 67,900 cfs
Elevation of Routed PMF Corresponding to 67,900 cfs - 563.2"'

Dam Overtop - 5.2°'

Spillway Surcharge - 13.2'

.

[ Sp—

SPF Routing
SPF Peak - 49,600 cfs
A SPF After Routing Through Reservoir - 37,400 cfs
Elevation of Routed SPF Corresponding to 37,400 cfs - 560.2"
Dam Overtop - 2.2'
I Spillway Surcharge - 10.2'

5.2 Hydraulic Evaluation of Flood Wave

a. General: For the dam break analysis tha flood wave for both the total
and partial failure were calculated. The dam is a cyclopean masonry
gravity dam founded on rock. Partial failire appears to be the more

) probable of the two cases.

A summary of flood wave calculations follews this discussion. For

both total and partial failure damage to structures 21,000 feet
downstream in Colonial Park can be expected. The total failure would
flood portions of the city of Rome, New York. Partial failure flooding
would be limited to structures within 15 to 20 feet of river level.

For partial failure structures located along Route 46 within 2 miles

of the dam would be damaged.

12
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability:

a.

Visual Observations: No misalignment or settlement of the structure

was observed. Water was flowing over the spillway and prevented a
close examination of the crest slab.

Design and Construction Data: Design data are not available except

from the 1924 report which is presented in this report. Construction
data are not available. Dam sections were reviewed by Thos. H. Wiggin
in 1924 with the water surface at Elev..556.0 (6' above spillway crest)
with and without water pressure beneath the dam. The line of resistance
falls within the middle third assuming no water pressure beneath

the dam and falls a short distance outside of the middle third if

water pressure is assumed to penetrate 2/3 of the area beneath the

dam.

Operating Records: No information was available on operating records
pertaining to the stability of the dam.

Post Construction Changes: There have been no post construction
changes which should affect the stability of the structure.

Seismic Stability: Seismic stability computations are not available.
The reservoir is located on the border between seismic zones 1 and 2
and is assumed to present no hazard unless static conditions are
unfavorable or marginal.
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7.1

7.2

SECTION 7: ASSESSMENT/REMEDIAL MZASURES

Dam Assessment:

a. Safety: This dam does not appear to presen: an immediate danger to
life or property. However, the cracks, seepage and leaching of the
concrete may increase with time and reduce the stability of the structure.
The dam does not appear to present any serious operational deficiencies.
The spillway is not adequate to pass the SZF.

b. Adequacy of Information: The information available is inadequate
for complete analysis of the dam. The validity of the information
available appears to be good. Analysis of stability for maximum
highwater and actual uplift pressure is needed.

c. Urgency: The condition of Delta Dam is considered to be a non-
emergency situation not requiring immediate action to protect down-
stream development. However, due to the presence of cracking,
seepage and leaching,a follow upstudy should be conducted before
the situation becomes worse. The hydrologic analysis indicates that
remedial action is necessary in the near future to provide adequate
hydrologic controls for the PMF. :

d. Necessity for Future Analyses:

1. A test boring, pressure testing, and lzboratory testing program
should be conducted to evaluate the internal integrity of the
structure.

2. Piezometers should be installed to monitor the uplift pressure
on the structure.

3. The stability of the structure should be re-evaluated using the
data obtained above and consider maxizum high water.

4. The cause of the seepage should be further investigated as sug-
gested in the Materials Bureau report (see appendix D).

Remedial Measures:

a. Alternatives: The Materials Bureau report should be followed up
using the alternative decided upon by the Yew York Department of
Transportation.

b. Remedial modifications should be made within the next two years to
increase storm storage and/or spillway capacities if the structural
stability of the dam at the high water levzl (PMF) is inadequate.
Additional spillway facilities may be addel at the abutments and/or
the reservoir pool lowered.

c. An adequate regulation plan and warning system should be developed
for use in the event of a threatened failure.

17
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DELTA RESERVOIR

The bedrock in this region is composed chiefly of Utica Shale, which is of
Middle Ordovician Age. These rocks are basically horizontally bedded with
only a slight dip to the south. The area is relatively stable tectonically.

During the late Cenozoic Era, this area was heavily glaciated. This produced
sediments of various thicknesses and consistencies, particuarly in the valley
bottoms.




APPENDIX B
HYDROLOGIC COMPUTATIONS
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Consulting Engineere

ELEVATION - DISCHARGE

eLEY
(FTY

£550.0
550.5
s51.0
552.0
553.0
5540
555.0
556.0
5570
558.6
559.0
560.0
5¢2.0
564.0
566.0

PLWIS I L T LLLE S —"

JOB NUMBER

DewLTA

QYER FlLow SECTION

&

3.8
3./3
3.(8
3./8
E2Y)
3.18
3.8
318
2.8
219
3.8
3.9
3.8
2./9

H

A W N N~ npn O

~ @ N S W

/0
12
4
b

(c3-53

(@)
3237
954

2,700
4,957
7,632
10,666
14,02
Y AA
21,586
25,757

30,767
39,656

49,772
¢/,054

Y e c—— TN Y

D Aam

NON ~QVEL TLOW SECTIoN TOoTAl

C

2.8
2.8
2.9
2.9
2.9

RELATICNSHI(P

H

SHEETNO. ______ OF__

2

(. $%.3 chf-‘l) —:

— o :
e Y
s T
SUSS 2,700
e 4,957
e g 3 - 1
e 10,660
e 14,02]
e L0648
e 21,536
RELS 27,61/

5,245 35,40
14,829 54,445
27,242 77,204
41,942 102, 9%¢
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Conaultiag Engineers

JOB NUMBER

g e
SHEET NO.

DerLtA Dam

ELEVATION - STORAGE

RELATION SHI R

ELEYVY. SLURFACE | A ELEY TOTANL. . DISCHARGE
(FT) INA=Y . CFT) STOoRAG =S ToTAL Q
( ACRES) (AC-FT) (c.&S.)
550.0 | 2,673 , o o
S AN 0.5 =
Sg90.5 | T 2v2te : Th346 337
Q.S :
S5 -0 2,7s! a7:2 i
1-0
552.0 z2.829 s,502 2,700
' /.0
5535.0 2\907 8,370 4,757
, /.0
554.0 a985 1\ 376 4,632
l.o '
§5s5.0 3,063 14, 340 10,66(
/.0
55 6.0 ENAY! 17,442 14, 02|
/.0
§57.0 B.E19 2o, &22 17,66 %
L /.0 ' RS
ss8.0 5,297 23,880 2}, 586
: L /0 . el o
§59%0 3375 2r, 216 27,6/
)0 ]
560-0 3,453 30,630 35,410
2.0
5620 =,609 z7,692 54,485
2.0
5¢4-0 5,765 45,06% 77214
2.0
566.0 3,92) 52,752 102, 776
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8 APPENDIX C
PHOTOGRAPHS
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Description of Photographs
Delta Dam

Plate

1.

9.

10.

Overall view of the dam from left abutment.
Note: Seepage visible on section of dam below gate house.

APPENDIX C

Left abutment portion of dam from downstream.

Note: Deterioration of gunite facing, seepage.

Visible: (14 gate house at toe, stilling pools for principal and emergency
spillway.

Right portion of dam from downstream.

Note: Deterioration of gunite facing, sprays in spillway apparently
caused by deterioration in concrete.

Visible: Stilling pool, rip rap protection.

View of immediate downstream area from top of dam.

Looking at major seepage area below gate house from top of dam.

Note: Vegetative growth in face, rolling and bulging of gunite facing.
Amount of seepage depicted by ground saturation and puddles at toe.

Close up view from downstream of right abutment of dam.
Note: Vegetative growth and deterioration of gunite  facing.

Close up view of downstream face of left abutment of dam.

Close up of deterioration of gunite facing on downstream face of left
abutment of dam.

Upstream face and gate house from left abutment.

Upstream face from gate house.
Note: Erosion of concrete on upstream face at water line.
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APPENDIX D
PERTINENT CORRESPONDENCE AND RE?ORTS




NEW YORK STATE [
DEPARTMENT OF TRANSPORTATION

Raymond T. Schuler, Commissioner
N
AL el S5 + H
A r‘ t'

1220 Washington Avenue, State Campus, Albany, New York 12226 ] e
90 OCI &3 “RY
l I [34%] Y. d
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CONSTAUC I HAHACEMENT

October 26, 1976

Mr. George Koch, Supervisor

Dam Safety Program

NYS Department of Environmental Conservation
50 Wolf Road

Albany, NY 12233

Dear Mr. Koch:

Re: Dam #935
Delta Reservoir
Mohawk River

Pursuant to your letter of August 12, 1976, an inspection of the subje:t g
dam was made by members of the New York State Department of Transportation

employees from the Materials Bureau and Soil Mechanics Bureau of the

Technical Services Subdivision and from the Main and Regional Offices

of the Waterways Maintenance Subdivision.

The inspection group found no soils problems with the dam.

Leaking appears on the downstream face of the dam in several isolated

areas beneath the gate house. The amount of water appearing at the face

is sufficient to indicate that water is passing through the dam. However,
since the dam is a concrete structure which is keyed into bedrock, the leaks
are not considered serious enough at this time to classify the situation

as an emergency.

The entire dam face including the spillway and buttresses have been repaired
with shotcrete at various times. The condition of the shotcrete is poor.
Many cracks and deteriorated areas exist in the shotcrete. Also we found
that the shotcrete emitted a hollow sound when struck with a hammer in l
nearly all areas that were reachable. This indicates that the shotcrete is |
not bonded to the dam.

The shotcrete repairs cover all original vertical and horizontal construction
joints. Water may be coming through the dam in a very few locations, most
likely the joints, and spreading between the original concrete and the debtonded
shotcrete layer. This can account for several surface leaks on the dam face.
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August 12, 1976

Mr. Joseph R. Stellate, Director
atervays laintcerance Subdivisjion

D.0.T. Adutnistration & Enginecring Bldg.
State Cacpus

Albany, liew York

Re: Dam ¢#935 Delta Rescrvoir
lohawk River

Dear Mr. Stellato:

In conformance with the Dept. of Eaviroamental Conservation Dam Safety
progran, an inspection was made of the referenced dam on August 8, 1976. The
fnspection indicatca that the corncrete in the downstreanm slope of the dam is
spalling and in need of repair. Our previous inspection of this structure
was on April 5, 1973. A reviev of our reports and photos from the two
inspections indicates that the concrete detorioration has increased to the
extent that now theie is a leak in the east sbutment approximatcly two-thirds
of the height above the base.

- ——

Our records indicate that a letter was scent to your office on April 16, 19¥
recomending concrete repair work on the dounstream slope. Your letter of
April 18, 1973 to lr. Stanford Zeccolo indicated that a contract would be let
to repair the damaged concrete areas. These areas have not been repaired but
have deteriorated more.

Because of the large reservoir storage (75,000 A.F.) behind the dam, we
feel 1t is imperative that the cencrete maintenance is taken care of bhefore
any serious problems develop. After your regionsl engineer has had an oppor-
tunity to inspect the dam, we would like to know of your intentfons.

Véty truly yours,

George Koch, Supervisor

Dam Safety Program
: R, wipwravels bl o ol in
“:bt 2) Uy 20~
(::7 Doee 7. wacfac,cls peazde Fors k_
cc: Henry B. Zywiak SM-C&r ro/ ’y/ 26
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Mr. George Koch : 3
October 26, 1976 : 3
Page 2

Materials personnel in cooperation with Regional Waterways will conduct
an evaluation of the dam.  This evaluation will begin by trying to locate
] the leaks through the dam and the first step will be the opening up of
some of the drains on the downstream face which are located at the
vertical consiruction joints. Plugged drains may be a key factor. If
the evaluation of the vertical drains does not provide an answer as to
where the leak(s) is located, then exploration holes will be made

through the shotcrete layer at selected areas. With favorable weather
conditions, it is anticipated this evaluation will be completed this fall.

Upon completion of this evaluation, the proper course of action for
Waterways to follow will be decided upon.

Waterways will keep you advised on the evaluation and whatever course
of action may develop from it. i

Sincerely yours, ﬂ ‘
or

JOSEPH R, STELLATO

Director of Waterways Maintenance 1

SRR T




Bureau of Water Régulation

e . T

April 16, 1973

4 ¥r. Jozcpz R. Stellato, Director
Uater;uyo Mlsintenanc: Subdivision
k : Do o. de ..duinlstr iOn & Eng- Bldaa

. State Czupus
Albaany, New York

Dear !r. Stellato:

: D.0.T.Reg. Dom No. 935 (114-A) -
i Across Mohawk River at T:2lta Reservoir
Tewn of Roue, Oﬁelda Cousty
D. 0. T. R2g. Dam Mo. 272 (115-X)
i ACTUSS Ponawxk River
< e i : Town of Rcne Cneida Coun’y

" In conforzance with this Department's Dam Safety Preogram, an inspection
" was rade of the above-refereaced dams on April 5, 1973,

" A review of cur files reveala that these dacs are owmed by the State of
. New York. I zm assuming that your divisica is responsible for the

" maintcnance of these structures. 1If I an in error, please advise.

The L2lta dan was constructed in 1312 and consists of a concrete-stone
structure approxicately 959 feot 1010 and 130 feet kigh formingz an
impoundront ajnproniTicely two miles acroscs at itc grectest width aad
four wilss long. The reservoir was created o3 an addition to the State
water storage systom for supplying the bargze cancal.

Our findings revcal that spalding of the cocncrete has occurred along tha
wvall fazces. . ;

Dam No. 932 (115-X) was constructed prior to 1917 and consists of granite !
blocks mortared tozether. The structure is anproximately 180 feet long of
and sfx fe2t high. Tha dam is approuicately one-cuarter of a mile uvpstrean

~ftom the cenal and is the second dam upstream from the canal. It was con-
structed to act as 2n ice breaker to protect the canal system. x




NEW YORK STATE

DEPARTMENT OF TRANSPORTATION
Ray d T. Schuler, C

d
1220 Washington Avenue, State Campus, Albany, New York 12226 1 1}
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April 18, 1973

, Mr. Stanford Zeccolo Ly
' Sr. Hydraulic Engineer APR2 0.5
‘ - NYS Dept. of Environmental

i Conservation T WATER RES.
‘ Bureau of Water Regulation <
50 Wolf Road REC'D.

| ~ Albeny, New York 12201

Dear Mr. Zeccolo:

Re: DOT Reg. Dam No. 935 (114A
DOT Reg. Dam No. 932 (115K
We have forwarded your letter of April 16, 1973 concerning the above
referenced dams to our Region 2 Office in Utica. The dams are under
our maintenance.

The spalling on the concrete wall faces of Delta Dam is a condition
] we were aware of and monitor closely. We plan eventually to let a
contract for the refacing of these areas,

The tree growth occurring at the Upper Retention Dam at Rome will be
eliminated by our Section 4 Maintenance Forces,

Thank you for bringing these findings to our attention., All of our
dams are scheduled for inspection this August under our Structure
Inspection Procedures,

Sincerely yours,

~
JOSE%H R. STELLATO
Director of Waterways Maintenance

JRS:JD:d1
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Our £indings conceraing this dam reveal that trees are growing in the
gr~=4ite joiats along the rbutwents. This growth could cause serious damage
to =22 structure.

We

suggest that ycur office investigate the above situatioas. Maintenance

at hais time could save rore expensive repairs in the future.

.

Very truly yours,

_ Stanford Zeccolo
: R “ 8r. Hydraulic Lngineex
sz/ =d - e ’ Ao
ecc: L. Blake e i 3 :
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DEC DAM INSPECTION REPORT

T R N T Y I T S R Al 8wk R e an

[,D 313 |2 olelcdglsls 51713 3 @
3 CTY YR. AP, DAM NO. INS. DATE USE TYPE
. 3 BUILT INSPECTION
;] Location of Spillway Elevations
/ and outlet
«] Size of Spillway Geometry of
/ and outlet Non-overflow section
[;. GENERAL CONDITION OF NON-OVERFLOW SECTION i
: T
E‘_‘l Settlement B Cracks L Deflections
E- Joints E Surface of ] T Leakage
i 2|’ Concrete o
| Undermining $ [: Settlement of ] Crest of Dam
. ¢ ’ Embankment _/_J
Downstream Upstream ' Toe of
Slope [ ~Slope Slope
sE" GENERAL CONDITION OF SPILLWAY AND OUTLET WORKS
] Auxiliary Service or ] Stilling
Spillway 2| concrete Spillway /| Basin
Joints : Surface of j Spillway
2 E Concrete 2] Toe
]""' Mechanical Plunge [ ] Drain
7 | Equipment [| Pool /

o~

ey e

C

Maintenance

A
Hazard Class

Evaluation Inspector
COMMENTS : e _
Serdece Cen Cre Ve )’//4//3
. 8/5“/76 wdd (‘rua_/( 9/4//"7 L oq /<eope.

o e e ST el el




DAM INSPECTION REPORT
(By Visual Inspection)

Dam Number

Rlver Basin Town

23S Mel\6u1< Rawe

Date

Type of Construction

[0 Earth w/concrete spillway
[[] Earth w/drop inlet pipe
[[] Earth w/stone or riprap spillway
[;P/E;ncrete
tone
[] Timber

Estimated Impoundment Size
[:] 1-5 acres
[] 5-10 acres
[Z}/L/// Over 10 acres

Condition of Spillway

County Hazard Class* & Inspector
é’c
Use

szeL al L 8//7(/

Water Supply C & A ct/Q

Power
Recreation

Fish and Wildlife
Farm Pond

GDDDDQ

No Apparent Use-Abandoned

Estimated Height of Dam above Streambed
Under 10 feet
10-25 feet

/

Over 25 feet {89

L
L
0

[zy/g;rvice satisfactory

Wln need of repair or maintenance

Explain:

E§44ﬁﬁxiliary satisfactory
Agff/ [}~ In need of repair or maintenance

4 (‘Qﬂ ('("h//); o({d;

Condition of Non-Overflow Section

[[] satisfactory

Mn need of repair or maintenance Explain: Coyp Crd-—t W AT AT
chetl  fostirn
4 i
' Condition of Mechanical Equipment ,
[Z}fISatiéfactory 67 ' _ .?
[:] In need of repair or maintenance Explain: i

Evaluation (From Visual Inspection)

[Er’ﬁs—defects observed beyond normal maintenance

O Repairs required beyond normal maintenance

#Explain Hazard Class, if Necessary
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ALBANY

7 DAM REPORT

Y m ong/ N

CeovsErRVATION COMMISSION, i
Divisiox oF INLAND WATERS.
GLITLEMEN:

I have the honor to_make the following report<in relation to the structure known
)

as the.... e s ' Da.m ;

This dam is situated upon the

(Give name of s'zcam)

in the Town of

about,._j..-fw;lﬁbi,“. from the Sswesam—t City of

(S:ate disiance)

T..: distance.. A stream from the dam, to the..
'L') on' e )

ame of nearest imyfl stant streant or of a Yfldge)

is tbout..... ;:ﬁ o O

(S:ate distf yo)

The dam is now owned b\%c W o _
(Give name in ful)

ar | was built in or about the year.. / 7/ 024 and was extensively repaired or reconstructed

gy g the year...——=__. .

e eeaneem

Rhtc whether of r‘aror., s Concrete or mubet)

. As it now stands, the spillway portion of this dam is built of..

ai Jl the other pomous are built of ...

ool ; v g l<ae \u1rmm:n1rv.c.nru.unurum.;w.horw.hnnm\m,)
. " -

As nearly as I van learn, the character of the foundutlon bed {inder the spillway poxtxon ,/

.. l “ P s ‘b /
of the dam is. .. Mu, Mand under the remaining portions such

fc ndation bed is.... A=0-X— T % e, i i

e Ramry T

W
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DAM INSPECTION REPORT
(By Visual Inspection)

Date

Dam Number River Basin Town County Hazard Class* & Inspector re
- : 5.
735 IMelsws i< 1Rame [Gperd = & e /o pe
& & :
Type of Construction Use
[J Earth w/concrete spillway 'B/Water Supply C ¢ 4 ‘L,Q
[[] Earth w/drop inlet pipe - ] Power
[] Earth w/stone or riprap spillway ] Recreation
[EP/E;ncrete [] Fish and Wildlife
ngfgzgne [] Farm Pond
[] Timber | No Apparent Use-Abandoned

Estimated Impoundment Size

1-5 acres
5-10 acres
Over 10 acres

O
O
Dl

Estimated Height of Dam above Streambed
Under 10 feet

10-25 feet

Over 25 feet 4\5‘(’5,9

/

L]
L]
o

Condition of Spillway

[Z}fgérvice satisfactory

5 . .
[zggfin need of repair or maintenance
1 .

Explain:

Eg}ééxaxiliary satisfactory

‘éff [E}/’In need of repair or maintenance

e 4%}$}¢ (?ﬁw};;7 0!{EF‘

Condition of Non-Overflow Section

[[] satisfactory .
[Zp/fn need of repair or maintenance

Explain:

Con opeXa Aracf<ies

'

ChESY Koo
T - 657#

Condition of Mechanical Equipment

[Z}ffSatiéfactory E7

[J In need of repair or maintenance

Explain:

Evaluation (From Visual Inspection)

[Hf’ﬁs’defects observed beyond normal maintenance

O Repairs required beyond normal maintenance

*Explain Hazard Class, if Necessary




The total length of this dam is.... /t ODO v fect. The spillway or waste-

‘eir portion, is about. ... . :

............................... Aeet long, and the crest of the spillway is

abonk....ne J ................................. Afeet below the top of the dam.
The number, size and location of discharge pipes, waste pipes or gates which may be

=sed for drawing off the water from behind the dam, are as follows: 4-/LU‘dA_;tQ_,_

wmmﬁt—{mmuzt%mw s‘bé:c. . AU

‘ate briefly, in the space below, whether, in your judgment, this dam is in good condition, or bad conditioa, describing particularly
1y leaks or cracks which you may have observed.)

m/x‘/raxy@/u/ub /j:

: Reported by. ..

(Sﬁm‘iut)

| A LALLC QZ{.. é{

(Name ol place)

(SEE OTHER SIDE)
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n the space below, make one sketch shewing the form and dimensions of ~'i'\ Joe L e e spidway or waste-weir of this
um, and a second sketch showing the same information for a cross rou h the Liver paciion of the dam. Show par-
;ularly thie greatest height of the dam above the stream bed, its thickpess at™MO: 1y, aad ghickness at the bottom, as nearly as

wu can leara.) 2
/

—

sechinisg?
/

\?oo_k,

L2
In the space below, make a third sketch showing the general plan of the dam, and its approximate positioa in refat:

ther conspicuous objects in thg vicinity.” { m
@©

on to buildings or
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de 2o Eniahu,

Je Ve Bluol,

Committeor of the ha:bar of Coxamerca,
.10.'20, 1:0\" y a-a-.

Gentlemen:-

In gegordunco wish 8 lottoer dated Merch 8th cand
tolegrem duted Lurch lath, 1924 fronm lUr. Fraser of your
oousitiece, I havo nude ¢n investigeuion of the Delte Dug,

cod on tho lohuwk River cbout S5 milos noxtn of loxe and

t-2
O
;

¢ pert of tho otete Burge Conal feoder systen and
bog b0 repord us Zollows:
ho Delts Dan 8 & cyslopecn masonry structure

chout 90' high in the dconor portions snd cobout 1000 fect
1cnZe 4t tho center is & spillwgy sectiocn SO0 feot long.
Thie dun fopounds epproximctoly 20 billion gullons of wuter,
vhich ic used to fLecd the suanit level of the Bargoe Cuntl.
The investizotion wes undortulien under tho cuspicoes ol tho
chenber of Commerce, owing to gpprcheasion for the safoty

tho aum felt by citizons of Romoe beosuse tke surfroe of .
tho dun toth upatreenm und doqnsbroan. but more partioulerly 3
dovnatroun, L8 disintegruted over conalderuble urecos. <ho

isintegruted conerots cun be removed By piek or ber to @ ]

ru

Qepuh 0f 6" in plises, Tho déluintegration 1o sppar cntly

duo In purt to scepenoe of watoer through the den {on tho
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coping vhich ulso shows disinteogration, moisturoe conmcs fron

rein or snow) wnid thoe froezing of the saturated conorote in cold
woathere LZven with sccpégo such ection would not gencrslly be i
ncurly so-norlkaed wund the secondary occuse 1s probably weeknesa and |
oxcessive porosity of the surfece concrete. lany conoretd*etruc-

tures, ipcluding & number of woll-lmowm danms cshow similar, thouzh

gonorslly less marked deteriorstione The attention of meny promi-

neat investizators 1s now Zocusscd on Portland cement «nd its

peroanence is being questioned evoen where under cover of earth or

vebore However, ioportunt disintcgrotion is seldon found where

there is not exposure to molsture cnd Lrost.

The dem was inspected in coxmpuny with 21l the nceubers
of jyour Co:uitfeo on lsreh 18th laat end szuin on lioy Gthe 4
heovy crowber wus used at mony points on the downstrcam face that
could be reuchied from the grourd znd &t some other points higher

up vhick were recched fron a chort leddere One dsd spot on the

upstrean fece of the easterly bulkhecd portion was czauined fron
e kensing leddore The vorst spots wero found on the dosausirean
{cce on the bulkihsed secection sust of the spillwey. Soms of thoso
places wero 6 feet or 30 long and 4 foet or so in wmoeximun height
end the disintegreted Quterial was ecsily romoved Yo o dopth of
ghout 6 inches. The downsatream face of the bullkhesd portions of
the dea to @ height of 10 or 16 feet ubove the ground was ruther
ceacrally covered with a shell of osleareous matter From 1/4" o
1" in thiclmess which could be scaled off in large sheats. Zhis
meteriol wus evidently deposited by wuater which cume through the
dem end reprecents soluble purts of the cement. The uction is

i to that by which stalogmites ecre formed in limeutcno civode




Boisa J=m o0
scnoath tiiy chell vhc concrete was genorclly in feir conditions
It vas notci on the Lcy 9th visit that flood waters vhick spilled

Lhe dum detvween the Uarch 18th cnd the later visit hed woch-

S
O
L+

cd cwry wll tho bedly disintesrated concrete £rom the dovmsireun
fece o the spillwey, lecving meny depressions,

some of the soft metoriel thet wes removed by the bur
eprecred to hove zors than the normal quentity of sand but most
of 1% had rlenty of stcne ¢nd the stone seeuncd to be suflicicnlly
colide rom this inopecoetion 1t was coucludod thut the concrote
would bo &blo surely &xd for some yecsrs to comc to curry its Iull
cxpacted etrgss out to within 6 or 8 inches of tho surfpce u¢nd in
the computaticns thet huve been nade, it wso assuwmed thut tho el
torior 8" d1d not benr atress bul was effective so far es woight
is concerned.

Tre investigetion has covered the following poinus:

l. Motorials cni workmanship in the decn cnd foundation
conditions.,

Ze «QOgquety oxr thie douigne
3¢ Dauoie thcot would be occosicned by failure,
4., llethods of repair.
In the repert following theso tepics will be talken up
in order, using tho sare nwateras.

1s JL.TNRILLS AND WORILLNSIIN AND FCUNDARICY

The surface defects in this don are evident to u«ll who
have oxcained its 3y the use of tho crowbsr ud previously do-
goribod, 1t 13 found th.t the concrete is solid oxcept for a
thicinoss of 6" ot tho bozimum cnd genorslly 1% is solid nourly
Lo tha surfico. Tho solidity of tho interlor is indicuted in the
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Gote well viich cux be oxtnined by removinz ircon covers vc

the den is gone

«ad thet conorete in thic ornemontel gichos foxu

1)» - ulC\llu-‘1' OOd

- Q

vossibly owing to o greuter ¥
in theo con
loclzagoe through the dom cnd 48 well eheltered bosidose.

Tho Stete
loboratory reports of

ginc

e have deseribed from memory thelr impressions.

It is ©lso notiscublo that conorete in the un

§ - -
~ 0 -

per

relly sound cxzcopt in ports oX the coping
ming thae cornice is
proportion o comcal

¢retee Tho cornice is clco too high un to be alffosted by

“nginecer's office has kindly furnished me with
sand and ccuent quoted below end scversl ea-

ers vio were present ot times during the construction of the

Coarso aggregator- C-emshc(. limasteone from quarry nour
&) (&)
Poonecville, lie Yo

Pron sush infornation us I have gathored,

Conment & Send Pegts 2ron lecords of Stute lnminecex
Penuile strength &tio Voids logm
Cemcnt: dragon of L ¢ 3 o*iquot- to
rortlend. tcae St de
Lbse per Sge Ine Scnde ’ "
1 bk 1%
7 deys 28 deys 7 deys 828 4gs
e “*uﬁc“vflle bank sand 165 253 76 0L 3760  4°
Se L9 jashod 169 213 87 9% - -
Se utuﬂda d sgnd 216 &77 1CO 100
Lo Cxusher dussd £89 424 147 152 S045 -
De .)o with send, ratio 1:4 185 <71 956 84 - -
Ge Stonduzrd sand 195 322 100 100
7. “esteraville benk gand 224 235 128 106 3Sla8 7.0
3 Jo w 8hed 195 oL? 113 96 - -
9, Stendard sand 170 324 100 100

tho Prencivilla
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cund scems to huve been uscde I extninced the bank with you on -
Loy 9ol and 1t i85 ecsy to understind references to lums of clgy v
vliiich got into the swnde Pho sund itsolf seems Lo occur in

cleen bunds and pociels but is covered znd more or loss inter-

bedded uith cluye 1t 1s atuted that the send vwius curofully in-

seebed {or cluy but wud not alweys satisfactory and that ufter

L
-~

5]

4

0me time weshing ut the pit wes roquired. One statement was to

[A

the cfleet vhal s proportion of crusher dust wus sometines uscd
vul no gounvineing ovidenco of this is aveileble and ths contrec-
tor csunot recull thut any was uscd.

1 conclude thet lines 1, 2 end 6 in tho cbove teble of
touts ropresent ths matoriel probably used ot various tizcse 2wo
ol the 7 dgy tosts vwith stendurd sand and one of the 28 dgy
vosis uvro below the present roguiroments for strength o cenment
briquettes (viz 400 lbva, et 7 doys exnd 300 1lbs. st 23 agys) bub
Jortlund cemecnt of 2 or $ deccdeos 850 wad even lesse surong and

nmede gocd musonry fully ¢s often &8 the present producte.

Cne engineer stated thut the broken limestone used in
tho consrebe wes not so good as thut used for tho cyclopean ..

bloeks but hed thinver beds and tendcd to mcke morc duste The

picces of stone found in the rotton concrete secmed hurd tnd

el e

SLronge

Ihe dum wes &ivided by verticsl joints ot right suglcs ;
to the lenzth of the degm into scctions Z0' long, with koys or H
dovebslls belwecns Thesc sections wore Tilled slternstoly with :

PR e AN,

conecrcte und curried up sbout 20' ot & time, Tho photogrephs to

walch I huve hed ewecess through tho State ingincor und vhrough ;
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cuzincors connected with tho wori, show this clternuto coucreting
0L sections ¢nd slso show thut the dem wes brousht to upproxi-
zetoly ona level for neurly if not sll its length und then csrricd
wo LSein, sww tooth fushion, for gnother 11iLt of sbout Z0'. Lhis
nothoud of construction provided for the minimun shrinlkage cf&cka
across the dene Xoyse or doveotuils ot these vortical Jointes tend
to prevent lsskeze axd 10 nuke tho dzn uct s & unite Lgorge
cyclopeun stones projeeting cecrocs every main horizontul Joint
furnisa not only shouring or snti-sliding strength, dbut some Ten-
silc stronzth as welle
Jron an oxccllent descriptive eorticle on thoe Deltu Den
by “rilc Low, cne of the resident enginecrs on the Berge Cunal,
(fngineoring & Contracting June 19, 1912, ppe 681-88) the follow-
ing voints bearing on construction methuds ure briefed:-
(a) Lusonry consists of 1:25:6 conoreie, wather soft, with
<0, 0¥ lurgo cyclopesn uvtones imbecddode “Lheue lutier

were often ovor & cubic yard in sizoe. They were
gerubbed wnd wuskhed thoroughly boiore being plucedes

. ' |
(b) <yclopcun stones were kept beek 12" Yrom feces of forms i
end 6" apart horizontully from euch others Iuyers of
storos were plecod o 8 to break Joiuts Loriczontally

&nd vertloally,

(¢) «% horizontel joints oyclopcen stones woro left projoct-
ing vo us to form & bond.

(d) In Joining new work to old, the old surfuces woro Lfrocd
of dirt and laitancs snd washed with thin morture.

(e) Concrote was mixed in batches conteining 2% bbls. of ce-
went, i.04 sbout ou yds. of oonorcie. Lho wixox
was mede by Yhos. Carlin®s Son's Co. @nd was a 5 6.
ubo roteted on a diegonul cxise 2he averuge duily
output of concrote was cbout 170 ocu. yds,

(£) Both concrote und eyelopoan stones were placed by a
double line of dorrickse <The stones wore relsed und
lowered to "woriz up a bed in the Lresh oconcreto'.

(g) Durlng cold weether, heated stonss wore used, "with
stean under canvas to proveat freezing®,

- sl et O R e 30 Sl s s i
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(R} Qhc uizsuro wud umedo "rethor wet so thut 2ititle tenning
wis required, but shovels were uscd to work tho con-
creta @ovil in nurrow Toris or boetwesn stoncs.e Cho
caurser «2are3ole wus Zopt avusy f2roa tha {orng by
20sc3e Un ool founwution tae surluce wus cloured of
211 loose vicees, vashsed und wot cement or mortar
serubbed over 1t wivh brooms'.

In discugaion with engincors who woro preuont during tho

£

builiding o the dom, sovoral diflfiouliios in construation nhuve
boen srouzat oute JIb was montioned thut the slono of the form for
the Loo of tho dex in coanection viith the avtonmpt to get es nuny
lurgo stones out under this forn as possible, osusod the cuicwcte
bobtivecn thy forma snd the lorgo stones to bo less eeccssidle cnd
rore likely to contuin an exocss of morter and laitance. The
Aifficuliy of keoping a 3o0ft bed under the lerge stones wus &loo
neationod und sceopugo through the dum under these stone3d thoushs
to be a pouusible resulte On the othor hund cnother obsgrver mcn-
tiongd tho concorele &s telng wel end the stones as being lovered
into ¢ slopyy muilrize A more peramanent resldent &l Lhe dun spoko
of buildin; up the stonea locelly becuuzo 1t wos diflioult to kecop
poist concrote wider thom if tho concroto wes spread out over tho
vhole S0 fcot sSectione This geems like g nore probible coxndition
than thut of exvreme sloppiness &b the point of plucing large
stoney oud corresponds with the writor's observation on the lerge
duns of the Sutskill weter systoem of llow Yorikk Citye Suracos

wvhich sre loZt for g litile wnile become pertly osct wund it is

-

wpractlicible Lo ombed stones uulcea fresh conorote is plecod to

ufllciont dopth to bury the unevenncsses in the bovtom of tie

O

stonee This diffculty is inhcreunt in cyclopoun wusoury hul hus |

boen ovorcome in puny dwunas to tho extont ncecossury to cvoid leuke
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87¢ ol the probebility of leskage should be loss then in thoe cuoe
0¥ & ruldis musonry dun wiero wortar hus to be placed in ever
Joint unler wnd betuoen stones.

Cn the whole it is difficult to gccount for the zuthor
cucoscive scepage through the dam by sny evidence thaut haé teen
proiucode 4“ho Gifitculty of uvolding cxcess of mortoir crd leitinace
in the corercte betuoen the lurge stenes e¢nd thoe sloping foiws ig g
real cng wnd wes not encountered in most othor cyclopcun Gamues be-
cubude Lhiese in generul hod oither stone or concrobto blocks for
vieir ciposed fuces und these blocks were lald thoad of the cceucrebe
wd tovk the pluoe of wooden forms, I6 is possible tact the quality
of coucreto in tho dowuastrcan fuce muy heve becn sffected by this
cLuse, tceenturuted by the usec oL oo uweh wabtor, which is now Lnowm
1o weeken councretce

wy investigation of casuses ol weakngess in the councrete hao
been neecefsnrily cuperlficisle However, the ovidence in nend czd
versonul Lcguaintlance with the high chursoter of the wnsineors con-
neeted vit the design wnd supervisiou of the dem wnd with the good
reputetion of the contractor leave no room for & shadow 0F doubt in
ny aind tuct the work wus done with wnusuel care wnd fuithfulnoss
cod thut the defects vioro due to unknown csuses such &8 are all too
cornon in ceuent worke IThouwssnds of dollers have been apeat on
clucics of deZocts in conorete, frequently without disclosing con-
vinecing rewzons. Investizctions of the nature of Forilend cement
ero veing corducted by ncticnal and zunlcipel agencles ©s well cs
by wenufocturers' cusocisticas, foundations and technicsl socicties.
Zore ure plianed end the Dolts Dum mey well be included in exsaples

t0 Yo studiasd,

R T T T
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vinge 1t is evident thut g new fuce must be pluced an
tha dea, it is perheps not S0 nceoessury to know sbsolutely vhut
1S tho cuuse of the present weskness but it is nocesscry to b3
wesured thut tho weckneuss doos not exist except neur the cuter
curfuce cnd will nov progress inward benecth tho new foceSe 1

have hed several confererces with Col. Frederioir 8. Greono, =Supte

r

of Zublic works, ir., Roy K. Fuller, Commissioner of Cenalc cnd lire

Dwight B, La Du, Stebe Zngineor and Surveyor, with rospcet to thcese

&nd othoer probleas end it has boen agreed that 3 corc boringe will

-~

Ls put down Tronm top to bobtlom of the dum gnd at leest 3 samdles

g

cul from the facse of the dem in oxder to seae tho guality of the

[«]

intorior masonry cad obtoin song tests thereone Ly present opinion

is predicated on the sscumpltion thut these tests will show the ine
terior concrete to bho suificicatly sound for its purpose butv unvil
{hese tests huve been completed, the conclusicns reached in this
report wast be teken subject to that conditiocn being found in the
tostse

Poundations o2 Dam,

The foundations Lor this dgm consist of level-bedded
Zudson River shale ond cyo witnesses state that it disintezretes

cenv

(8]

rapidly vhea urcoverode The stone which is now uncovercd ¢dj
%0 the dan is very flekoy end obviously unsuitable for & Joundation,

26 I have no doudbt that the rock under the dem is ocuflicicently

s0lid for the moderate pressures required in this compurutively low

dce The borings previously mentioned will ozbtend through the danm

vo the Tock cnd will verify the quality of the rock os well &3
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thet of tha musonrye

assuaing that the borings will show thut tho roci: ulidar
the dux hus romuined sound, the most inmportunt gqueation rejuriing
foundution iy whother the denm is sdequutely keycl into the rock
&S Vo »vuid danger of sliding wvihich hcs figured in most ol tie
linited nunmber of fellures of gravity dans thul heve occurred.

I heve examined all tho officiel snd slso suech privite
photogruphs ts were aveiluble and heve slso exunined the officicl
eross scotionn of exeavation. Phese show that the dunm is woll
lzeyed into tho rock foundaticn in the whole of the dbullthoud 2ce-
tions &nd in 211 but about 1EO0 Tfeet of tho spillway sestion, viz,
&% tho wostorly cad thisrcofe In this stroteh of 150 feet there is
practically only theo zoughness ol the arly level shkule foundice

tion end the cut off wull at the rour of the den (0 prevent slid-
inge ©ho opron which is 4 feet thick ftears agsinst only a cshallow

choulder ul the froente The nathemetical significunce of this de-

t

¥ is cxplained further elony under sdequesy oX Yesisne «U this
plsce it will only bo steted thut the friction of musonry agaiast 1
¢ven the comparstively flat foundation Iurnicies sufficient resic-

tunce unless wetor pressure govs under the dam or penetrates tho

horizontal secms in the rook imaediastoly beolow the dame sssivtanoco
from cdjocent sections that axre more complelely bonded edds to l
sccurity but izprovements in the front Jooting of thuis 180 foot i;
streteh of spillwaey are desircblee 20 section of bulkheud dun at i
the gato house is perticuluarly well footed by its own depth into

rock ond by the walls ¢nd floor of the dlow-olf poole.
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no2co of tho rook shoulder in front of the danm, perticulurly &t

tho spillweye. Tho spron and paving bolow seem to be sT11l intoess,

Judging fx»on the downstrcam cdge wnleh is the only part projceting
cbove Uncs permonend woalter cughioan pool, tut no flood Lss ocecurrcd
vhich hus caused a depth of morge than 1'9" of weler over tke gpill-

woye oSonme time will come a flood cuusing a depth of 6° or more.
The cordition of the peving end of the rock bensath und dovnciregn

tigrefron gould be cercefully exsmined when the repeirs are nuldo.

P

The contract for repuirs should be so drawn 2s Yo perxnit releying
D2t or £11 of the poving cnd using ocement grout in the Joints i

Tovnd desivablo.

Py TV anin S e ®
Crouting Tounistion,

“his levol bedded cholo Foundaotion, while generully
y contein sono horizontal sczms bPetweeon lauyexs. Refer-
c2ge is mube in Er, Lowe's srticle above menticned to a small
gueatity of leckege collected into dreins vwhich were to be grout-
cie <The Olive 3Bridge Dambof the Catskill weter Works hed a sonc-
vhat 2imilor foundaticn snd it wus found comperatively easy to

2arce grout 0 liquid mortar dova through & verticsl 2" hole into

o>
o
L
ot
L J
13
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the vock wxd iIn some ccses up into obther drill heoloes s muea as
P

e

S0Y distente I cuanot £ind thut any grouting was dome in the

b e "

foundation of the Dolts Dem. The disedvintege in nmltting tils

grouting vould be thst of possible upwerd pressure exerted waded

i
%he dam in the level scuns in the rocke This otter will bo dlee- 1
cussed more fully unier adequocy of DJesigne The best construce

tion would oall foxr & thorcugh grouting cad then a systen of &raine

i e i S S i ——" -
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£33 beacuth tho dum Zor the dovastrecm 2/3 or so of 1ts width so-

~

&3 %0 T¢move thie poesibliliity of upwird preszure. SometZing cex

-

3ti1l be done Vo repsix this omicsion if tests show it o be inm-

»ortant :nd mcethods are taken uvp later oz ia the section entitled

i arhad ol 5 s
ilgthods of lepsilr.

2o /SDECULCY CF DESICN

Zerhups the best way to show how the Dolta Zom cempures
in Gesign with other dsms is by drawing several represcutative
dems to the seme socle end traeing them ore over enother on the
sine thoote “his hes been doneg in Shects Rl and R2 gttachsd.
Sheet L1 chows seversl typlezsl "bulkheod"™ dens, thut is, dcms
vhich sre not used s overZlows or spillwcyse These aro 8ll

dems, thet 48 dens which owe thelr stadility Vo weigiht
] 2 5

O

3

alonoe withoul eny assigtunce frox: sreh section secured by building

tihe dziz on & horizoatal curvae or arche It will Lo noticed that tw
. of the bulkioed dans, nauely #5 snd 8, are materizlly lighter taan

the Deita Dum end 2 which is thoe so-czlled New Croton dem of the
Je Yo Uity woler Supply, vhile much heavier at the tep, hes &
lighver sectiou lower dovile 2he Crotoa dem is 8 very high dan i
bocomes much heuvier st lower depbthse The Solom donm, ;6 was built
before Stresses in dems were urderstood &5 they cre Fowe I is in
& rether nerrow valley on vory firm guelss and while quite thin
kot nover shcva the leust sign of dilsvresse The isustin, lze dun,

&8, Ludled by sliding on its foundatione Dom 33, tho Olive Eridge

¢em of the CuUsiill Systen wnd Dunm 4, the Crotoa fulls den of
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oral vidth und to withotind houvy ice vrossurge Juan 7

cnly used by o very lurge public vorpsro-

18 o a dosign comn

8 of sbout the sene woight s the Delte Deme I gonorsl, it

-

oid that the Delta Dem has gbout tho ocmo scotion s vourld

S 5 &

1 ofee in privete or dividend-producing cnterpristes but io

-

e than most of tho lerge modern publiec donse

Prowing R2 chows a sinmiler compurison fox

spillwey soc-
In this ouso tho Dolte Den doval to & depth of TH' is con-
1

ably lightor taun sny other dem of which I have rocoxrd cx:zcnt

<3, the Yurlool dua vhich is heuvier ot the top but clout the sune

sicilar
& Tight

tho nuny hundreds
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seetion snd woulda hev
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then b
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taticng a3 to Stability of Nolta Don.

depthr 76 feote snother ounginicer vho recontly maedo a

coapurison hes informed me thoet he €lso was wacble to find

vor sccvion, ulthough there ereo doubtleus lighter ones wueng

of unregorded dumse Lhe a3pillway scection o
3 dem, Lowovor, is of chout the scmo woeight ss the bulithend
o a&bout the scmo coxputed stebility in apito
fool that it 13 custonury Yo nake spillway scotions heavier
tllkliood soctionse Ono o tho vpillvey dums shovm on R,

20, &% Austin, Yoxag, feiled by =21liding due to the solu~-

of 1t5 foundation vhioch was limosstonce.
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Sinco ueling thewo conmnutetions I

I have nado sono computations as to stability of un

co in the Dolta dsn snd thoso sre shovm on Shoeots RS, L4 an

L]
uve had accesns to computoe
wpoie by the Zurgoe Conul ongincers end find a closo crorocmionte

sheet RS shows tho strosces in the bdullhead seetion of

=
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daa en two assumptions, nenely (a) that tiwe wator pressure




daad nad huve £caes3 Ycnaath the dom end () that tho wuter prez-
Surs doed huve wesedd voneath the dem cnd geta on £2/3 of the urcs
with un coffcat Aiminishing from full hgud at the upatrecm cizo o
heel of the dum to t0il wetler houd at thoe downstrecm edge or oo

c? the dcne It will he seen f£rom this dlugrem that the so-calleld
line of rcsigtunce comes within the middle third assuming no wetor
préscure bexnsath the dam end it comes g short distance outside of
tho middle third 1f waver pressure 13 sssumed to penctreto dorewth
Vho dcne Tho verticcsl stresses i{n either case are not narticulerly
rizh, cenely abcut sixz tons por square £oot compraession at tho too

cnd lc3c thon 1 ton tension at the hoel assuming wator prossuro ve-

Diczrons R4 end RS give sinmilar computetions for the
82ilivcy cscotion but in the casa of RO tho iavestigation has been

oxtendcd To cover ice pressure aad showd that the dem would bo over-

O

stressed 1€ an ifge prsesure of 40,0007 por linear oot could bo ox-
ertede This question of ice pressare is one that hos never beon

sfactorily settlad by engineerse «£doguele proviasion for ic

&
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pre3sure resulia in the very neasive design showm for the asholon
Dem oon Shecet Rl. There are prohedly 100 tices &8s mony dams that do
rot proviie Tor ige pressure &8 thoere are dsms wiich do provide for
icc presauroe Lmong municipsl engineers the rawcson for nroviding
for ico prezsure is generally thet the dem impounds & very largoe

body of vcultor ghove & populus district &2d that Tthis oxtra insurcnce
i Sustiflcd Yo provent & shodow of doubt 23 to loss o 1iZe end oXf

cluuble property. fTho Dolta den impoundd a vexy lerge body of

<

wateore <ho cffect 02 o breck in thic dza on the City of Romo is talc




Y Lercinuiter urler the heading "Dunege thut would be occuslone

by Peilurc's In this plece I will lieit nysolf to the steatcmont

ihut hetvy fce presvure ia not 1ikely to occour ¢t the Delte 3un en

&

ueoount of tho shrpo 0F the rescrvoir but that tho polisy (which

-

public dccuments show wed in the ninds of the dculzaners) ol drziue-
ing the recervoir so that 1t is 40 or 80 feet velow the orest of

-

tho dan throuwch the winter is certainly & comaendable onece

For the ¢ with upward water pressure even without ice j
prescure, the retio of the recultsnt horizomisl to vervical forco :
Tacches tho kigh value of aboul 85 mnd cells for very gocd clidc-

N 5N P

rasisting vonding at sll construction Joints end st the founleticn,

Projecting cyclopeza stones scecam by the phobosranhs to alford e=-

)

j calilent bond &t construction joints. Whore the foundation iso ’
covelbed Bolow the surface of the rock, tvhe bonding with tho oundu- g

“ion iu zreetly sided by a beariny ggeinst the front of the czeeva- §

s

tion. The extent to which this aid is needed in the case with §

upward water preossure moy bhe estimated by assuming thuat the Gotzl :

01iding forco of 221,000 1bs. ner lincuwr oot of dzm &8 reuisted
by 2 cozbinction of 3 forces deseriked below:

{a) 37 Zriction on the foundation essumed veIy

00‘scrvati"olj a8 505 of the not dcwawcrd Lb8e ,
vaight o» pressure. '
50/-& Oa. p'?u,OOO 157 '000

(b) Iy bosrins of recar cut-off wall gguinol roex
ev front o2 cut-off tronche IL 1T were usS-
suzcd that wabtor prescure gsgeinst the dea for
g 1oizht equal Ho width of cut-o0lf tronch wera

1
£

thus resisted the oid would bo 25,000

l
b
l
b
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(o) Juriiindor of sliding force, or 251,000 - 165,000 =
Jdgdud 1bie By be cssuncd to be "ggl:*c Ly Lour-
i;; of dan cguinst Zyont of ezcuvation ox again;t
lasoraclicte Juouldery in the rock. If unit son-

prcculon of conorete ugcinet rocl is tuken &8 X0
. uer Sye ine 92 28,800 1b, por sge foot, then

RRVEH
o tolnl dcpbh of Ze4 Tcobt of shoulder ia rocdod
for L8, lba,.

It hes boon proviouwsly ewmmlelned uwador svection cutitled
foundulion of Dom thul the roel shiouldera ure edequute (gelorzlly
at leuud tulce the 244" depth tbove noted) oxcept Tor u ‘gtrolch
0l 18D Icot in the woslerly end cof oplllwsye In this streteh, 1
weler prcsvura snould exist Vo the cztont computed on R3, R4 end
k5, on ingrozied Ifriction fzetor gombined with aid from sdjecent
batter supzerted uaétionu would be celled into geotion wnd would

vloos preveil though a groster mergin of sufety should bo pro-
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vided in so inportent @ 4 ane.

Qhe rocossity o2 preserving tho rocek dovmstyrecm which

prevents the dum from aliding hee been expleined in the scetion
entivled loundutions of Done

LU ooy be eonsluded thut in aosign the Delba dem follows

L]

rounl eomaorciul practico in itu pertial provision sjuinst uplil
prossuro ud Lty cbscace of provision aguinst ice pressures. 1%
19 leoes cuonuervitive thon nout of the rmedern large aundeipel aad

spillwsgy 48 s6ill less

=t

nuilonel duxs. The weustorly 150 Scet o
goungarvative. Jhe deterioration hus not yet malerially uillected

thao gvehilicy ol the dum but vwould -become a fagtor 4L nol cliccizcde
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proludle durpge thet vould recult from a foilure of the Delta don.

Ll

r 2he dum is counstrueted in sccetions 30' longe %ae lessat feilurs o2

irwortunce thut cowld be conceived &o huppening would e for three

O scetions to move Uy partisl tipping followed by k1iding in tho

noier that cececurred in the cese of tho =2ustin dam on the Colorado
iver in Texo8 snd thet othor don at smatin, Penusylvaniu. Such wa
ovent would oceur, i st 4ll, in g time o moxiuum flood. Thero
are approximetely 137 squere miles of water shed uwstresnm fron the
Delta den snd ¢ rainfell of 10 inches in 30 hours such &8 occurred
in Ilew Jersey cnd Southern llew York in 19203 might eesily c¢tusc o
pta of 7 or mTore ovz2y tho s8pillway in spite of the grant holding
Lock power of the Delta regorvoire 4t this tino the reservolr
viich has a full level cupzoily of ebeut 2,750,000,000 cu. L. o
20.06 billion gellons would be holding o considerably lercer gquine
tity of waler, nemely shout 3,600,000,000 cu. fte Oox 27 billion
gallonse v
AT
& rough computation meode by telking cross sections {ron
Ue Se G0010P1041 Sheet of the stroam bolow the dem, indicctes that
wator would escope through a 90! opening in the dom at the rete of
zhouv 180,000 cue Ite por scconde A well of water ebout 10? nizh
vould sdvencoe toward Rome probably at the rale of shout 10 miles

s hour and &iter the channel woro ontirely £illed would continue

to £low foxSevoral houra with a velcoity of & or 8 miles an hour
and with a deptla of 10 to 15' ia vhe river noxrth of Roxmoe Zhe
bridge opening under Dominick Sturect has ouly sbout 1,000 sge 6.
of cpcning a8 ceomparced with sbtout 15,000 8qe £ts which would bo

required to curry 180,000 cu. £t. por second at tho veloeit waich

it wculé be likoly to attﬂin. Tho water would the-‘:efom baglk up
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noTvn o Joainiek S%rcet untll it overflovied that otroot Ioy &

0 -

gole <0OpPOScol:
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leagth of half 8 milo or oo end a depth of & or 8 ;4

is not uvciludlo Lo deteormine the oot course of the watoer but the

louor purts o thwo meln elly, tho ncw dovolopmenty to tho Zust cud

the fugloriey conth of Lest Dominiok Street wonld suifcer groultly

Lron waber escouping vest over the divide towurd woold Creel and Scut
ad Zust Couvurd the Cunels fTho conal section is not large cmouvzlh to
onbain sucgh £lood und would be subacrzed dut the Lohswk velley
vould curry the flood 02f Yo Tho cast witlkout excessive vath. P

THere would probably be serious loss of lifae, grestor or less do-

pouding on the tine of duy or o night ut vhich tho breuk occurrc&.‘%
ot &

The losson that I wounld draw from thls study is thut the
Dolita dan, irpounding &8 it does a very large quentily of vater, cnd

locabted o that u feilure wounld huve suah serlous conscguencas,
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siaowld b horoughly so a3 to nuke its fuetor of valelty a
1ittle bebiter than 16 vas vihen originally coustruatcde In th
viinter time, cs has glroady boca explained, tho praetice oi dxwwing
dovn the reservolr somewhst, vhich has the effect of prevontiag on
conciderebls ices pressure, should be continued as en inveriable é
policy or eclse relicuble mecns adopboed to keep the ico cut awyy

Yo the dalt. | i

4¢ METIODS 0P RUPAIR "W

e

The ropuirs to the Delts dayfhould bte of ouch a nuturo

28 U0 uccomplish the Lfollowing purposcldi- ]
;
(2) “2o cubtting off of eny socpugo between tho layers of ‘;’
| levelebodded cavle wiaer biio dulle 3
| .
(b) “ho érulnege of thoe roc: Zowndubion under the dowul- !
3'6'.'.‘0:....’. .-Jori ic..‘ 0." 41 10 dan L‘o ;;3 to Olil’.’inute Lp.lu-d {
WLTOT presuure vo for ue praeticudlo.




{g) Izovonze i tha provisions for reaisting sliding of
csterly 1bO feot of sriliwey asctior.

(a) Suz.n-thenine, to tha oxtant found desiroble nfter
oatering z;t inspecting, og the aproa ‘protecting
the rock in Iront o the Spillway.

{c) The cuttir~ 0f£2 of sconsre thronch the oz in tho
ToTUs vicivble olove ground in ordor toth o oliainate
The caturstion of Tha surince conc:ote vihich hee

:u:cu dicinmitegrotion by fLrcozing cnd to rciuce vy
unvard presdure that nag oxd s *Stth the Joinis.

iag szs~*~:s of this sceping ia pa*bicaiu"‘y nocessery
in conmngetion with n 1“vin3 rnnui nasonry nontioned
bh-, 0\:0

{(2) 920 romovel of tasound mocoary Trom the orTposSed iaces
et tL, dene IT i3 asauned theld very litile wnsound
nosonry cxzislis below the grourd line aad below the low
wauef _e?cl in the roar of the deme

{g) Tre pluacing on unstresn and downotrean faces o2 the dzn
o & suiiioic:uly cubctaniizl tzyer of new L&JUJYV well
bYoud~d it tho 01d maoonzy © ovoid future diginterro-
dicn ¢nd vo incrooss conewhab the weight and l_coor ox
gsfoty of the struectura.

the sume lolters.

{c) Cutiing 0<f Seensta Under Nnm.

As praviously cxplained in the report, grouting is gencrel- }
1y gomne in the Tocundation of o dam to cut off the eeopazo undor Uhe ;
denr exad glco To reduce the poosible upwerd nressure tending to 4o~ E

e

¢rcazo the otobility of the dam in tho wey desoribed under Dosisne

L et

Core bdorinss con be nxde from the top of the dem $hroush vhich

-

grouting of the fovndotion can be domee The B test holes will in-

2T routing of the foundotion i3 édesireble, though i
thoze 3 rezult in o negative conclusion & Low more holes ghould bQ
Ticution when the coatract repeir vork js ataurtcde

It i pocelible thet these seme holes moy &leo De uwsed for grouling
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Joints lu tho dam zbove the Zoundation thouzh gruuting Lrom the

X

fuse my be wore cffectivee 4 opeclasl pucker such &3 hes been

v

teed in oVher cuse3d can bo employed in these borings in order to

.

1indt tho grouting Delow any desirod pointe L hole ovory 10 eot
clong the dunm ousht to ho usulficiente

)

{(b) Druininr Roek Foundation.

fo 5311l furthor reduco possibility of uwpwsrd precsure
holes nwy bo drilled into the foundstion ot & distance of sbout

-

could ba puf in on & slope from the dovmsiresm Lo

5
«

would lindt tho upwird pressure to tho height at vhich tho hole

- 3 r B &
was ~u.:~ca in this

i

ovastrecy fecee EHoled for rolioving pressure
in roct rave hoon wsed successfully in the Cetalklll water woriks in

; e ¢ o 3 W o 3N,
ecgorduree with the vriter®s desiga.

(¢) Imcrcuse in Slide-~llecsisting Provisions for the Woesterly 180
, fealb (Anproxe) of Snillwev,

Stady will be nocled to determine the tLest methode <ho
ecsioct woy will be to exsavebo g trench in »eck and put ia a
heuvy blocik of comerote just dcwnstreun fxom the toe of the con-

o0y

crevo cprone Tio surfece of the now ceuncrete would be slopcd up
to £it tiao prolilec ol the gpron puving wad would replsce a part
of this puvinge.

4 L T R e W tre k)
VO R ULE TGN ADI0N.

0fZiciul photos wnd orocy scctions indlcete paving ap-
nerently ungrouted luid purtiy on certl or fille Jitox waweloming

tre pool wnd ingpecting tho rocl: beacuth und devndtrecn fron the

’

v

e 30

on ot onough pluces to be sosured thet the roclk has not sollel-

¢d or bocouws oroded in g seorious way, 4t moy Lo found sulllelcat
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or undcermined puving wné grout the joinis

L5 1o
with ccnunt oorture & 7 foot £lood shouwld beo in uing in insycct-
{ng i reopeizring this sprone Ingpcotion afior cvary xlood is &
porticulexly ianortund duty considering tho leonincted naturo of

00 5o to pleecs when expoocde iU I
maccted ithet the continucd wotness of tho strecn bed hus proveni-
¢d detoriorstion suoh &5 haes tulcen place in tho rock which his beea
cEposed to uir.

:

{e) Cuniing: vif Scepase nrvuch Dame

Yhe tesSt holes which khave becn proeviously zenvioned in
elzo to tout'uho P058ibilily of greuting in cuch 4 woy ©3 vo inler-
cspt tha usaopiye which is now cominy throash the dem ia numsrous
rlicese 1L this solubion iz found LTecsiblo, vhnich is aot &6 gll
suro, tho heles alrexdy dsscribed wider paragrsph (o) cbovo cun
2lao bo w3sed for Lhis purpoues In oy cosc it whould be pocsivle
eftor prepuring the upstreaw fese of the dam to caunlic cnd grout uny
vicible Joints &md walerproo sny porous plugca that will be ocxpos-
ete lizking tho upstresn foce of the dem tight is nccecseryy cthore
wige euy new pusonry placed dowmstreanm is lilkely to retain water
bchind it #nd be distuvbed by freczinge Hurthermore, tho old
QLYY ey Zeep on detcriorating Lehind the now i it is wet cnd
freczcSe

(£) Zlemoving Unscund llesenyve

e ungound muconyy can be removed ocuasily by eir chisol,
roesibly by the aid of hoso stroems before and alfter using the

chilscle Yhe total quentity will bo vory conciderablee Thiare igo

s PR ale]
about. ke pporati on and C\'C:'}"bsi;' eorans

nothing difZicull houwever
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Aeisu Jule Fol.
vRa% Lhis rotton concrote muct Lo romoved down to gound mutoricl le-
Zexe rlecinz new mabericl for the outside surfecce 'he closnncas of
Lho deunstrocn Leco of the Splllvey o8 obsorved ofter the spring
overilow cuzzests thet strong hose atreeus nuy be used to sdvantogoe

in removing most 02 tho robtton concrote.

-

{) Yow cseonry on Upatrognm snd Dowmstrocn Fucof.

in order thut thero chall be no denger of & repetition of
tho Zrost asction resulting i scaoling off of the surisce mosonry I
bolieve tho new surfecing shonld have o substanticl thicknsus end
snould be boalded to the old nasonry not alone by grooves but elco

by Steel cxclors grouted into drilled holes in the old mecconxye I

hovo in nind g thicimoss of gbout 2 feot though dctelled siudy oy
indiostoe tihio desirgbility of muking tho new masonry thiocker thon 2

Zcet of the dotton end porheps it moy bo reduveced to 15" oxr 18" oy
’J ~ ~
tho tope Thore is a prodlem in keeping ths plessing eppoesransce of

tac den vwhere the new meconry terminstes ab the tope This is pare
ticularly truno on the domistirean fzge necr the top vhors there is
a ornauentui cormice with archose.

Cn the dovasiresn faéb at leuat, except necur thoe ondés ol
tho den vhero the heed is low, the new mesonry sheuld be footed in
cound woek (or masenry in the spillwey) and bondod by shoulders in
order Vo cocure the cavanbagse in stebility resulting from the in-
erccsed widsh of the dam, Below tho ground line end pool levad oa
the Covastreon faca of the deon and below the winter wster levol on
the wpstreent fuce o the danm, fhc new masonry can without question

bo 0F congrceto wnd sulfiocdiecat coront showdld bde usced to bo sure tin

thero will be no further disintogrations A mizturxo of 1; 2: 4 or

P
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rethaps Ls oo 4L cprroximuboly would be suiisfuctory, tho exzcs

roperilons of gend end stone to bYe detoruined 20 as to give the

e

densest pructicuble nize Above tho levols previously menticncd,
1% wenld soen best to use siono nmasonry of ¢ permanence egucl o
tiwo very good stone which wae used for tho oyclopesen bloeks wnd
alzo for the peving which 1s vislble downstresm from the dan and
shows sbsolutely no disintegration o evon thoe Sharvest coruers ol
the stone blockse

Discusging further the kind of wmusonry to bo used Lfoxr the
lovier pervs of the renairs, there will bo an sdvantago in using
conercte nusonry dbelow grouvud on the downstreum foce oven if stone
could bo hed Lfor the secme price bescauso tho coucrete will boxzd more
strongly with the preccnt mesonry &nd grooves cel be cut to insure
the shcering strengllh betvieen new end old masonry necessary to make
the two perts cet togethoer in preoducing stebility of tia struclure.

Referring further Lo the artistic questicn of Joining new
wnd old masonry ut the top of the dam, a thorovshly sctisfactozy
colubtion cen only be worked out on the drafiing board whica will of
courseo bo done by the engincering force under the State lngincer
tnd Surveyore It is the intention of the State zubthoritics &8 ox-
prensod to me to prepare the designs and coatruct for the ropelr
vorlt after the test borinzs have tesn madee I will then be pos-
cible to £0 %0 the Lesislature noxt winter and proceed with the
repeirs tihie following socson.

voriz Should be dons in Summer if Dogsible.

Thoro wus some digccussion botweon Supt. of IMublio Vorks

Croono, Stute Engineor cnd Surveyor La Du cnd the writer as to

e

Tl

s -,

PELAIRT AT T, TN A

= T




r —— e —— S
i gl o
-)t—'»v»& wsnidile ~',_,/__-.

wielhur tho royulrs cvuld properly be dozg in tho wintoer iz orucr
Vhit tho recorvolr might bo wsed fozr fcodlny the Cane) without in-
terrupilon guring tha zéauon of navigcotione There 1s no guestiocan
Lot 10 is physically possible Lo ncoke the repairs in wintox bub
Tiis would udd &b lewst 75,000 I think ant perkaps pore to thelir
coot eginge there would hove to Le & otecon hected housing over all
DETUO vhere rmusonry wes being pluced exrdl cdeqguate provcestion would
havo U0 be ledt in plees wntil the musonry was well seb to uvoid a
repativion of thoe disintegruavion,

I un inoclined to think that & computetion of the cmouny
of wator required for thoe csnul under prescnt traffie conditicas
will chow that the summit level con be sdcgustely f£ed frou the

otlior aveileble gourcese I noy bo neccssary to curtail to sonm

oy
oxteont the frocdom with waickh plecsure vouts can pass Lhe locks;
that is 10 2oy be nceoessery to pess then in groups &t certain fimcs
«nd not vhenever they come tlonge It 19 certainly worth considcer-
ghble cure tnd ple ning to ovoid the expease cnd constructionrol dis-

cévanteges of muking those repulrs during froeczing weather.

In conclusion I would 1like to mike acimowledgcment of the
cooperstion cffoxded me by your Comuitice axd by engincers foruerly
conneccted with the Barge Cenel; elso of tho oourtesies extended oa
all ¢y visits by Superintcondent of Publis vorks Frederick S. Greceneo,
Stcto Ingincer and Surveyor Dwight Be La Iu and Comuissionor of
Cangls Roy e Fuller,

Romo Chamber of Commorce Should linintein Intersat,
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PART 1

Materials Bureau Trip Report on Delta Dam, Rome New York
“INSPECTING DELTA DAM FOR SOURCE(S) OF LEAKS EVIDENT ON DAM FACE"

NYS DOT Region 2 Personnel Contacted:
Chester Urbanczyk Ben Sweeney

Edward Sears Henry Zwyack

DATE: 12/1/76
PIN: ML7201.70.116
FROM: E. F. DiCocco

T0: R. H. Obuchowski




R. H. Obuchowski and E. F. DiCocco visited the Delta dam on 11/19/76 &rd
11/17/76. The purpose of the visits was to determine the source of leaw(s)
evident on the face of the dam. The following persons were contacted at the dam.

Name Official Capacity

Ed Sears Gatehouse Attendant at the dam
Chet Urbanczyk R-2 Canals & Locks Engineer

Ben Sweeney R-2 Canals & Locks Superintendent
Henry Zwyack R-2 Head of Canals & Locks

The following contracts on the dam are on microfilm. They are all available
from Carl Tiemann of the NYSDOT Waterways unit at telephone (518) 457-4474.

Contract MICROF ILM NO.

Number Roll Frame Type of Work ol
229 10 473 Original Construction
M56-6 22 237 Repair

M58-13 22 303 Repair

DELTA DAM HISTORY

1911 - Dam Constructed

1926- 1927 - A layer of concrete was placed across the upstream face of the
dam to reduce seepage. The downstream face of the dam was covered with
a "weatherproof facing of gunite" to stop the disintegration of the
existing downstream face. The work was done by Department forces
and lapsed over at least one winter.

1956 - Contract M56-6 issued to grout leaking areas of dam face. We
(Materials Bureau) have parts of these contract plans.

1959 - Contract M58-13 issued to "shotcrete" dam spillway and face. I
don't believe we have any copies or portions of these plans.

PROBLEM LEAK(S)

Upon initial inspection of the dam leak(s), it was evident that the flow

of the leak is steady. This means that the leak(s) are fed by a constant
flow and the only obvious source capable of supplying a constant source

of water must be the reservoir behind the dam. However, it is not obvious
how the water from the reservoir finds its way to the leak(s) at the face of
the dam. Diagrams I and II (attached) depicts the situation. Diagram I
shows the dam in general view from its downstream face. Diagram Il is a
closeup view of section C depicted in diagram I.




Teip of 11715776 ((FD & RHO) On this trip, R. Obuchowski and E. F. DiCocco
took several pictures of the situation, discussed the general problems

with Chet Urbanczyk and Ben Sweeney of Region 2 and took the measurements
(approximate) given on diagrams I and II of this report. The drains (1& 2)
at the bottom of the dam were also exposed for inspection. We retrieved a
sample of a white, sedimented material that was plugging each drain. The
Materials Burcau Chemistry Lab analyzed this material and reported (76LUE2476)
that it was probably Calciun Hydroxide (Ca(OH)p). This is probably a product
of water leaching into and through the dam slowly and carrying the Calcium
Hydroxide intoa the drains and eventually plugging them over the lifetime of
the dam. The drain intakes (1 & 2) at the top of the dam were also chipped
open far examination. We found that drain 1 was filled with water and sand
(apparently) up to about 5.5 feet from the top deck of the dam. The last

5.5 feet weve clear. The condition of drain 2 was the same as drain 1 except
that the top 4' were clear of water and sand. We do not know whether or not

these drains were purposely filled with sand at the time of their construction.

If they were, it was probably to keep the flow rate of water low so as to try
to minimize erosion, scouring and leaching of the concrete in the dam. Drains
1 & 2 are the 2 drains closest to leak(s) 1 & 2 (See diagram I1). More

drains are to the right of drains 1 & 2. These were not exposed or inspected.
We do not know what their condition is. A1l vertical drains were placed at
vertical (cold) concrete construction joints at the time of dam construction.
The inspocted drains 1 & 2 at the bottom of the dam exnibited no water
draining out. Therefore, we do not feel that the water flow rate in these

two drains is sufficient to feed apparent leaks 1 & 2. During this inspection
we also noted that the reservoir level was 8.4' from the top of the dam. This
corresponds to an elevation of 550' from sea level. In addition, water was
flowing over the main dam spillway.

Trip of 11/17/76 (EFD & RHO) On this trip, R. Obuchowski and E. F. DiCocco
met with Chet Urbanczyk and Ed Sears. We placed Rhodamine red dye in drains
1 & 2 at the top of the dam. We expected the dye to come out at either of

leaks 1 & 2 or both. However, nodye came out at either leak. This confirms

that the two drains (1 & 2) are not feeding the two evident leaks (1 & 2).

The dye did come out of various construction joints near the two drains tested.

Dye leaked from both vertical and horizontal construction joints. To get some
idea of the leaking rate of the two drains, we timed the dye and obtained the
following results:

Drain 1 (Mest)

Start Dyeing 11:14 am
Dye visible at horizontal construction

joint 10' down from top of dam 11:45 am
Dye not visible at base drain 2:15 pm

Drain 2 (East)
Dye immediately visible (5 minutes) at vertical and horizontal construction
joints 10' from top of dam.

~N




During this dycing process, we refilled each drain 3 times to the top in order
to provide cnough pressure head and water to carry the dye out. Rhodamine dye
is very powerful. It shou%d be used sparingly. A paper cupfull is enough to
stain large arcas (100 ft.¢) of water. Rhodamine is also reported to be
harmless to fish and water plant life. We have 8 pictures (yet to be developed)
shewing this dyeing process and resultant staining. The dyeing confirmed that
the 2 vertical drains tested are not feeding the leak(s). Since the other
vertical drains are even further from leaks 1 & 2 than are drains 1 & 2,

we do not feel that they are connected to and feeding the leaks either.

Trip of 11/23/76 (LFD & RAM) On this trip R. Marcucci and E. F .DiCocco met
with Ed Sears and Chet Urbanczyk at the Delta dam. We tried placing dye in
the reservoir at the level of leak 1 (30'+ from dam top). The dye did not
come through at leak 1, but was drawn around the valve house by the tremendous
suction of water due to the outlet valve on the opposite side of the valve

house.

A ladder was placed on the face of the dam and E. F. DiCocco inspected both
leaks (1 & 2). Leak 2 is not a true leak. It is fed by leak 1 and the water
spreads out along the shotcrete construction joint at apparent leak 2.
However, the water is not leaking out at the construction joint at leak 2.
Therefore the only true leak seems to be leak 1. Because we discovered that
leak 2 is not a true leak, we did not try dyeing at its level (43' from top
of dam) behind the dam in the reservoir.

We then tried dyeing in the westernmost intake well (closest to leak 1) in
the valve house itself. We also transferred the open outlct valve draining
the reservoir from the stated intake well. The dye in the intake well was
well stirred and mixed with the water. No dye came out anywhere. At this
point we are not able to report the source of the leak. Obviously, many
possibilities exist. We suspect that the water is somehow infiltrating
through construction joints to the leak.

We have left the dye with Ed Sears, the valve house attendant. He has tried
dyeing various intake wells. To date, 12/1/76 we (the Materials Bureau)
have received no word of results. If positive results had been obtained,
the Materials Bureau would have been notified.

OPIKION. After reviewing the 1M56-6 contract plans, we found that leak i is
just about centrally located in an area of grout repair holes. It may be
that the original leak(s) of the M56-6 contract were not adequately sealed
and that they eventually reworked their way to the present leak. The leak
is Tocated at station 3410 at elevation 530'. This corresponds to within
2'+ of a grout drill hole as shown on the plans.

OPTIONS AND FUTURE WORK:

1. Ed Sears & Chet Urbanczyk will continue monitoring the situation. They
will notify Materials if anything happens.




2. The reservoir will be lowered to about the level of leak 1 for the wjnter.
We plan to innoect the reservoir side face of the dam when trz leve is

72N

frozen in the winter.

3. SUGGESTION. Perhaps an infrared photograph of the dam face (downs tream)

Teak arca will reveal the extent of water infiltration. This idea might
be further explor-i.

4. If all else fails, exploratory chipping of the leaking area might be
done by department forces next spring and summer.

NOTE: We have various plans and photographs and slides for inspection by
whoever is interested.

Trip of 1/20/77 (RHO & RCB) Ed Sears, R. C. Babyak & R. H. Obuchowski

inspected the Delta Dam. The following conditions at or near the dam were
noted:

a. Top of Dam Elevation 558.4"

b. Approximate Elevation of Leak One 529.1"

c. Approximate Elevation Difference (a-b) 29.3'

d. Reservoir Level on 1/20/77 534.7'

e. About two (2') of snow on the ground.

f. Construction joints on the upstream face of the dam were deteriorated

at the edges. Deterigoration extended about 4"+ deep. This deterioration
may be causing or contributing to leak one.

g. Blocks of ice at upstream side of dam hiding water level at appreximate
level of leak. This made it very difficult to observe upstream face
at approximate level of leak one.

h. Approximately 10" layer of ice buildup covering leak 1. Ed Sears tried
dyeing the westernmost intake well prior to 1/20/77. On that same day,
no dye was visible at leak one level 4 hours after placing the Rhodamine
red dye in intake well. However, red dye was possibly visible on 1/20/77
at leak one location. However, this observation was not certain.

Observations a-h address themselves to options 1 & 2 on pages 3 and 4 of this
Trip Report. Referring to options 3 and 4 on page 4 of this Trip Report, we
did no exploratory chipping of the concrete in the area of leak one. Heither
did we pursue the infrared photograph option any further.
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PART 11

“DELTA DAM REPAIR ALTERNATIVES

DATE:

PIN:

FROM:

TO:

AND RECOMMENDATIONS"

February 9, 1978
ML 7201.70.116

E. F. DiCocco

R. H. Obuchowski




During the past year, field crews from this office inspected the Delta dam
near Rome, NY several times in attempts to determine the source(s) of the
dam leak on the downstream face of the eastern end of the dam. As noted in
Part 1 of the trip report (p. 3), we have concluded that leak number one
appears to be the only true leak. The approximate location of leak one is
shown in the section "C" diagram on page 5 of the trip report. The report
is written by E. F. DiCocco to R. H. Obuchowski and dated 12/1/76. It
includes and explains the reasoning for some of our conclusions and findings.
It also lists previous repair contract identifications and, where copies of
the contract plans can be obtained. This 12/1/76 report should be read in
order to obtain a better understanding of our findings.

No leaks or problem areas are visible at the western end or spillway of the
dam. Therefore, this report only deals with the eastern end of the dam and
the known leak.

The leak is flowing steadily, but does not appear likely to cause a catastrophic
failure. Its flow is high enough so that, in time, additional material will

be leached and washed out of the concrete in the dam causing the leak to
worsen. Any increase in flow may cause: erosion problems in the soil at

the base of the dam; water problems at the valve control building at the

base; further washout in the concrete. The leak should be stopped and pre-
vented from expanding beyond its present size. Repairing the leak will
eliminate any need for expensive emergency repairs to it in the future.

There are several other seepage-areas at the downstream eastern side of the
dam (see 1977 color photos - Table B). Some of the repair alternatives will
also help in remedying these seepage problems. However, we do not feel these
seepage areas are very critical. The most important problem is leak number
one.

The color photos in Table B also reveal that the shotcrete facing originally
placed circa 1927 is very deteriorated, Although this deteriorated shotcrete
is unsiglitly, we do not feel that it needs to be removed and replaced to main-
tain the structural integrity of the dam. However, since the Delta reservoir
is part of Delta Lake State Park, and the general public frequently sees the
"apparent condition" of the dam, you may want to replace the deteriorated
shotcrete with a cosmetic facade. Cost considerations should control this
option.

During our inspections, we noticed that some of the construction joints on
the upstream facing were deteriorating. These deteriorating joints may be
providing water with access routes to the construction jo1nts in the main
body of the dam beneath the two foot (+) facing. This 2'+ facing is shaded
blue on the cross sectional view of Delta Dam on page 5/8 of the M56-6
contract drawing. The water may then be infiltrating along the main
construction joints to steadily feed the observed lcak. Presuming this to
be the problem, we recommend the following four repair alternatives. These
repairs might possibly be done with NYSDOT Maintenance forces, ny scaling
this work to fit their capacity and concentrating on the area of the leak.




The lowest level of the reservoir encountered during our inspections was
about 30 feet from the top. This left a water depth of about 50 feet.
Because of this, we are not exactly certain what the condition of the dam
facing is within the lower 50 feet. The facing may be deteriorated more
or less extensively than now suspected.

From our inspections, we propose repair alternatives A, B, C and D to stop
the leak. Alternatives A, B and C are listed in order of increasing effort
and cost. Alternative D is our primary recomendation and the least costly.

ALTERNATIVE A

Patch the two foot (+) thick facing on upstream eastern end of the dam. The
repair should be as follows: Drain the Delta reservoir completely. Then, chip
the existing concrete along all vertical~and horizontal construction joints in
the facing. The chipping should straddle each joint and should be continucd
into concrete that is not deteriorated. Clean out all deteriorated and loosely
bonded existing material in and around the chipped out joints. Then, sandblast
these chipped out arcas until a sound, clean surface is obtained. Where large
~patch areas are necessary, anchor steel reinforcing mesh to the sound concrete
of the dam. Then, fill in the chipped out joints with a mortar mix proportioned
1:2 (cement:sand) by volume. A stiff mortar mix can be hand-packed into the
Joints or wooden or metal forms can be placed to shape the plastic mortar to
match the original shape of the dam's upstream facing. The freshly placed
mortar should be allowed to cure at least one day prior to reimmersing it in
water. This length cure should allow the fresh mix to set well enough so that,
when it is reimmersed in water, its strength will not be affected due to a
disruption of its water/cement (w/c) ratio.

kWhile the reservoir is drained, it would be convenient and advantageous to
inspect the full depth of all intake wells carefully. In addition, both sides
of the spillway and the upstream western end of the dam should also be carefully
inspected at this time.

ALTERNATIVE B

Pressure grout the entire eastern end of the dam. This could be done with
conventional methods of pressure grouting into deep vertical predrilled holes
through the top of the dam. The grout holes should be drilled approximately
5 feet apart or less. Grouting should progress from the bottom upwards.

The grout should be a pure cement slurry or epoxy grout without any sand. .
Similar pressure grouting was conducted on the Delta dam under repair ¢
contract M56-6.

During our inspections, we exposed two vertical drains (drains 1 and 2, p. 5
of the Part I report). Each of these drains was plugged with efflorescence
product from about 5' from the top to the bottom of each drain. This
efflorescence was caused by water leaching through cracks and seams in the
concrete and depositing the residue in the drains. The configuration of
these drains is shown in a xerox copy of a photograph taken in October 1909
during the original construction of the dam. Thisphoto is labeled C-1.




The drain, interlocking keyways, and cyclopean masonry are clearly marked.
We are concerned that similar efflorescence product may have bcen deposited
in cracks and joints throughout the dam during its lifetime. If this is the
case, the pressurized grout material may not bond well to the efflorescence
and not completely seal the joints, cracks or leak(s). We have attached an
article from the 10/74 issue of Public Works magazine which describes some
advantages and problems associated with epoxy grouting procedures.

ALTERNATIVE C

Drain the reservoir fully. On the eastern upstream face of the dam, remove
the existing nominal two foot thick (+) facing until original concrete is
encountered that is not deteriorated. Also chip out repairs that may have
been done under alternative A as necessary. Anchor suitably sized reinforcing
bars into the original sound concrete that has been uncovered by removing the
nominal 2' (+) facing. Place formwork to reconstruct the facing to the
original configuration or thicker. Then resurface the entire eastern upstream
face of the dam with suitable NYSDOT Class A concrete. This pour should
progress in stages vertically upwards from the base of the dam. The frash
concrete should be properly vibrated as work progresses in each stage. New
Joints should be formed and sealed using waterstops. The fresh concrete
should be reimmersed in water as described in alternative A.

We do not recommend shotcrete as a substitute for this procedure. We believe
that if shotcrete were used, rebound losses of up to 30% of the shotcrete
projected would occur. Th)s high rebound loss, the thickness required (2'+),
and the special procedures and equipment needed, wou]d make shotcreting too
expensive.

ALTERNATIVE D

Pressure grout in the immediate vicinity of the leak until water flow is
sufficiently negligible or completely stopped. Grouting should progress
from leak number one and radiate outward in all directions. The grout can
be either an epoxy type or cement slurry. The grout should be capable of
rebonding cracks and delaminations in the concrete.

After reviewing several epoxy type grouts, we can recommend one with reason-
able certainty of success. This product is "Niklepoxy concrete injection
resin - product #3". It is manufactured by Rocky ifountain Chemical Company.
This material's primary advantages are claimed to be:

1. It is capable of rebonding cracks and delaminations in portland cement
%oncrgte in the presence of water and at temperatures as low as 0°C
32°F

2. On frost free dry surfaces, the system can be applied and can develop
strength at temperatures as low as -23°C (-10°F).

3. The resin can be injected at velatively lTow pressures (10 to 25 psi)
above the counteracting water pressures. Counteracting pressures should

S v e e ey v




be less than 20 psi for adequate performance.

For the reader's convenience,we have included a copy of the informction
sheet on this product.

Other epoxy grouts are available from various other manufacturers and
distributors. Based on their product literature, we do not feel they will
perform as well. However, these other products shculd be carefully examined

to determine their suitability. This Bureau is presently engaged in evaluating
these other e¢poxy materials via consultations with their distributors.

Alternative D is our primary alternative. We feel it is the cheapest method
of stopping the leak. It should be tried first. Alternatives A, B, and C
should be considered if D fails.

CAUTIONS CONCERNING EPOXY GROUT

Some epoxy wortar grout compounds are very toxic. Others are less toxic.

If epoxy grout is used in repairing the Delta dam, care should be exercised
to ensure that the Delta Lake reservoir is not contaminated with toxic com-
pounds. This problem may be particularly important in this case because the
Delta reservoir is connected with the barge canal system and the Mohawk
River. The river is used as a water supply by some municipalities. However,
the Delta reservoir itself is not a city water supply. Epoxy grouts can be
used safely if placed in accordance with manufacturer's directions.

SUGGEST IONS

During our 2/22/77 inspection of the dam, we inspected the westernmost intake
11 in the gatehouse. The water level in the well was dropped about 30' from
the top. Substantial concrete cracking on the interior walls of the intake
well was observed. We believe this observed cracking may be contributing to
the downstream face leak and seepage areas. Therefore, any repair of the dam
should consider an examination of all intake wells for possible necessary
repairs. The intake wells should be repaired where warranted. Photographs
B-7, B-8 and B-9 in Table B are typical examples of the intake well deter-
ioration we observed.

We also recomnend that all vertical drains plugged with efflorescence be
cleaned out. This can probably be accomplished by jetting water, under high
pressure, into the drains. Fire hoses might be suitable for this. Water
Jetting should proceed from the bottom of each drain upwards. This pro-
cedure allows loosened materials to wash back out through the bottom of the
drains. Once the drains are cleaned out, they will probably be working.
Therefore, an interceptor pipe should be placed at the base of the drains

to carry seepage water to a suitable drainage area. A possible drainage
area outlet for the interceptor pipe is onto the rip-rap near the dam
spiliway. e ‘ :




e €6 oL reeurrend Liscing @ waterproof nenbrane between tne cninped end
new facings of alternative C for two reasons:

1. The chipped face would have to be smoothed over with mortar so that the
rough chipped concrete could not puncture the membrane. This smoothing
process requires very careful time consuming and costly repairs.

2. Even if it were feasible to place the membrane in the suggested manner,
the membrane would act as a "bond breaker" between the new facing and the
old concrete. Obviously, this is not desirable because the new surfacing
would likely peel away from the membrane and the dam.

We also do not recommend placing a waterproof membrane over the new upstream
face resurfacing. Although this seems a good idea, we strongly believe that
repeated winter icing action on the membrane would seriously damage it. This

is undesirable because a torn or damaged membrane cannot perform as the intended
water barrier.

Since the leak and seepage occurs on the eastern side of the dam, we do not
recomend any repairs on the downstream face of the spillway or western end
of the dam at this time.

Interesting insight into this dam's construction history can be found in this
report dated 6/7/24:

"Report on Delta Dam to the Chamber of Commerce Conmittee of Rome, NY"
by Thomas H. Wiggin, Consulting Engineer, 50 Church Street, NYC, NY

The report gives background information on prior Delta dam repairs as well as
on original construction methods including "cyclopean masonry" and block
construction in stages. Five (5) black and white photographs showing
original construction operations from 1909 to 1911 are inciuded in the 6/7/24
report. We have included xerox copies of two of these 5 photographs. The
xerox copies of the photos are labeled C-1 and C-2. They show the cyclopean
masonry, block construction, interlocking keyways and vertical drains. The
1924 report should be studied prior to developing specific repair plans.

To aid the reader of this transmittal in understanding the present situation
more fully, we have attached Tables A and B with a total of 17 pholographs
showing the problem features of the dam. Each photograph is numbered and
short descriptions are provided.

Table A includes 8 black and white photographs circa 1956-1959. These pictures
show various stages of repair during the M56-6 contract period. The present
leak (number 1) is in the chipped out area shown on pictures A-6, A-7, and

A-8. The general condition o7 the dam in 1959 is also evident from these
pictures.




Table B displays color photographs of our most current investigations.
Phodamine cot e js evident in pictures B-1, B-2, and B-2. ts lecation is
circled in eann ¢ these 3 photos. Llose-un ohotor of lezv gre zez S -2un

in photos B-¢ ond B-4. In each of these photous, leak one is desijnatzd by
a hexagon.

Sheet 5/8 of the M56-6 contact plans is included for your reference. It
shows various views of the dam. We have located leak number 1 on this
drawing. All dimensions shown in red pencil are approximate.

To reiterate, we feel that the cheapest repair alternative is D. Alternatives
A, B, and C follow with increasing cost if D fails. In addition, any alter-
natives chosen should consider intake well repairs as well as an examination
of the entire dam when the reservoir is drained.




] .
i
. 4
i
, i
1
é
‘ ]
APPENDIX E
CONSTRUCTION DRAWINGS
{
-
|
|
| -
| L J
i Jﬂ
‘ [
¢
~ & -




Y e s . 7 woere PF

FAL ALIAYYD — AHNOSYIN 17V V¥ NolLoag g-g no1LozS

o
R

P3;TI0ul se sajedg

Py Y C2Eee

ey ol

HIOAH3S3Y 30YHOLS o4 Wyg g3X!d y20.0 40 sope 24y ¢
PIRT o] prapeichon - A ,
Y EEY 40 Il : / > £re §°2 Jou

BOAVAATE WAV AN AWAW AV S

f 4042a.ng pue ssauiSug aimig 10 wawiedag

i yxoy pouiig/ y4 o
TYNYO 3DYYE 2Lv1S MHOA m3N g
A e 2
Ly 5 RO S 2 £ et
g o Lockez cow T

XTI T i
0-0 NOILD3S
Y arrrie V%

5 O p LG B8 s0H\
2.4 NOILO3IG PEIMIDYD SCI P ¥ SO SIS n\\..u“t:n.\ : ; M- lqu.N.sv —
S POy Sy 20D SO $IS PN D Yy v T T s ¥ J
% uﬁﬁ oy saclos e ioy doocgerow ¢ -
N i o vt § Y 7 0 sor by 25
st s G f3a S LD A n\n;.»i;,m.\,uu.,\.
¥ R SRR et s
s P g pro=e=-=
: & s S g P i
S, 48 b 4 )
“ L o L T 7 ¢ .
| g N (S, yoos SOIT ey 22 gy puD

Ve rua,

s 2ol 3¢ ¢ buiie,
T it 103)  ——
Y woer oo X

NVad

T s
Q-G NOILO3S

s oty 4o yosuyre,
IRON SO RSy S gy os,

=8 ecov /7@ eioroiNy

j
VLl ﬂ :

2 gy
7Y Feirre %

=-3 NOlLOEg
. r, < 41 N

LA o7 ceeriz
woy jurwyvorwy

ocer /70 Jrod

paab e
AT s s SR A T

e A A s s B e BB A
— 3
——. S . Se——— g | i
LO-Er e o g !
J . 71008 ——— _p-goe - ;.
§ Y v s o X
. o (o woidy jo Aniapron P
3 NOILYAZTI WYZHLSNMOC
WO J3O) p 2C Cf 0 w0y Dresysme
» ¥200 U0 pocrjc 2700 BV LCITE ‘) Oop \“ Py -4
e or S S LOITD 22LUR YD JO 2300 DISgss 0 OLs
llllllllllllll - nme it e NS OO IT OO0 RS O O 4 0040A D wWriwine oy
SNy SIS ,nwu‘gl. Z e B I = A
- - P - B e

S\!\u!\.!\ctu.bﬁ\!s n‘mﬁr\n\l\t‘\\ﬂi

: *ﬂ““\ vuu.\“.ius\\nx O oy wllg Pyt AT »vu\ua\\.u

= OF J1 PInUIguOIeiP 59 1/0UF /25) w3y 01y 5 l5~"

N L e 2 e P OIBNODUD $4 WDOS Jigion PIAUILUDD B & SIqidy
e N 228y00¢ y o0 verddy .

i
L o5 7 umoce sgey e ;
] \

)

| T afoi

m = R
)

A

R S

50 o passjur s &1 bpraod o diia s =g - a A A A A IR A A S kA kAT —
S fi e i 0 3 A Sy S I IY

0 JIvVIa

- . -

L i o Rt bz S " & . Ry




4

.y

5 -

L

—_——

APPENDIX F
VISUAL CHECK LIST




¥30Y¥0J3Y *d°d ° TASoYd2a3Td °*J uyor

A d TTysONPIoTd cH uijor

“Uea] JO Juowsiedoq %AO0X MON ' Jouiepd pd U3 TWSUo¥00y °J] souef

JOQAN Tuewjney Wyl Joje3ode) - sieaS pd "d'd LIequp) A9aJiaf ¥

*3NNOSY3d NOILI3JSNI

”
* “TS'W 0287 NOILIIASNI 40 IWIL LV ¥3LVATIVL SRR 77055 NOILIIASNI 40 3WiL LV NOILYAZT3 100d
06 3¥NLvY¥3dn3l APnoTOo-UTBY YIHLIVIM 8/6T ‘G AW NOIL1234SNI (s)3Lva
Y3TH A¥0DILYD QUVZVH 2an3on13s K3TAPA8 AIuoSeW UESdOT94) WYG 40 3dAL
9 AN #0I 310% MaN 31V1s BpFauQ ALNNOD e3Teq  WVQ JWUN
| 3SVHd

NOILJI3dSNI TVASIA
1S17 %I3HI

b ———— " ——— Ve




*ATTEep peox ST
‘osnoy ©3e8 °9jeIUT JO 9pIS uo °98e8 3IIBIS

*payod3ed |

pue LTpeq papoda aidm Lay3z 9YIT S3007]
*sjutol TeoT3a9A uo aomyodjed oTqeBISPTSUO)

‘Y¥3QY0J3¥ 40 39V dJJViS

SINIOF NO!ILONYLSNOD

(3sed uT UOTIBIOTIDIDP DI9A9S IITIT
S$300T) pPo32adil0ys ATTAUD| und( dATY sjutof

SINIOF HLITONCW

*po3ou juswsAow OU ©pooy

INIWNDITIV IVINOZIY¥OH ONV TVI11Y¥3A

*30BJ SI9A0D 23921230US
I9A9MOY ‘PaAIISqO SHOBAD TEBANIONIIS ON

ONINIVYI TVHNLINYLS

*9oerJ weaalsdn oyl uo [IAS9T I93tM 9Y3

3® uotr3le3lTAaBd pue SurTleds swog ‘wep IY3
03 papuoq 3ou sey 10 palreds sey 232a230Ys
9yl jJo yony “‘AemyTrds 8yl o3 °*fpe syair
-ouow Yy30q UO SYOBIAD WNIpaw pue ITews Aucy

S3Jv4YNS 313Y¥INOI
SHIVYD 3IVIYNS

>NO | LYCNIWWCIIY ¥O SHUVKWIY

SNOILVAY3SE0

40 NOILYNIWYX3 TVNSIA

SWYQ A¥NOSYW/3L13¥INOD

x

el et R s e SN

2




‘punoat ITe punos
saeaddy °oTeys @TPBST3F Lwvad jyaep ojur
payo3ou aq o3 saeadde aseq pue sjuawingy

e A T 3

NO!LlvaNNnod

umouy duop

SIIYSSYd Y3ILWM

*$3Or1D

-pe83nTd °2q Aew sureap TTBUS SNivyd
w‘
m
|
SNOILINAP |
+aTqueoTIou a8edoss oy ‘aTeys Lead YoeIq

‘poppaoq uty3l o3ur Ardeap 3I9s jJusdwange 33I97

INIWINVEWI/INIWINGY |
0L 3¥NLINYLS .

Y3TM paqqom 1apyds 92ae sepPIs Yyioq
sTTem Surm Aem1rrds ‘paddois mou
sT eyl o3edsas 3sed IATSUIIXI JO
9Jua2pTAd Suimoys 9deJ Juoxj Y3ty
(G°0SS) TaadT a23em e Surleds
pue Surpoaa Te3IU0ZTIIOH *(6ES

Ul

um>woaoquuc30. mctghmamﬂ\
wua mHm o :owum>WHm uw omwmwumvomnuumvwmwow

*UO0TF3IOIS YIITOUOR 3IFOT UT

a8edoas y3ty A1ateg ‘'dn paTap mou a8edass
snotAdad Jo 90UIPTAD STqBIIPTSUO) “B0eF
39T weaxlsumop JuOLID J0UTW DTQBIDPTSUOD

39vd33S 378V3IIILON ANV

SNOILVCN3WWOI3Y YO SHYVWIY

SNO1.L1VYAY¥3S80

40 NOILYNIWYX3 TVASIA

SWYQ AYUNOSYW/3L13YINOI

— B i Tt PR |




e 2

*AT4y3zoows
@3eaado sodtd pue s93e8 231eYdsSTP TIV

JLY9 AINIJY3IW3

*pood pajool
SOPTS ‘a93uMm JO | [Ny ‘OLYISLA 08 WOl

TINNVHD 137110

*sSaeag *Ipn
03 Surpaodoe padaeydsstp 3uraq *sID 6Z€

sTTes SuoTe SurdoBad
aougw £19p ‘3Iusaedde a8euep zofzw ON

YNLINY¥LS 137110

*SOATEA

II® uo siojow DTa3V9[I °-2Tqeaado pue
paurejurcw TToa juswdynbgy ssnoy 23ed
U0 3DBID I0UTW SUO - UOTITPUOD POOYH

JUNLINYLS INVINI

*soyout #T psuado sem adyd auQ
sadrd To93s a939uweIqg ,,09 - InoJ

11NONOY 137400
NI $32v3¥ns 313¥INOD
30 ONITTV4S ANV ININIVYED

SNOILVQHIWKOJI3Y ¥0 SHUVYWIY

SNO1LYAY3SE0

30 NOILVNIWYX3 TVASIA

SHYOM 13711N0

. ¥ ) . ) s R
.ia.i.. .1 .Iulla [ )

i e




*3003739
94130723591 v 2ALYy 3Jou TIIM 3] ‘WEIIISUMOP
A1o3eTpowrtt 93praq TruUEd pauOpuUBqY SYy3aid ANV 3901u8

UOTJBUTWEXD 95070 3JTwaad jou prp Avalrrds
Jaa0 3utmoly ao3ey *AemTTds woxaj Leme
yserds o3 a93em Sursned sT pue payreds
Sey 2391030Ys axaym s9deTd T 3Inoqy T3INNVYHI 33¥VHISIQ

9UON T3INNVHD HOVO¥ddY

uorjeuTWeXd 39SOTd 3JTwasd
Jou pip AATTTds a9a0 SUTMOTJI I93BM
‘AenT1Tds 2930 - p93ou sS2I13STP ON ¥13M 313¥INOD

501 LVCNIWWOI3Y ¥0 SHYVMW3IY SNOJ1YAY3S80 40 NOILVNIWYX3 TVYNSIA 3

AVATT1dS Q31VINN

Y [Ee— -




INIWe1n23

V/N NOIL1ve3d40 CNV S3.1¥3
V/N Su3ld GNV 3901%€
V/N TINNYHI 39EVHISIC
v/N T3INNYHI HIYOUdSY
v/N T71S 3L3¥3INGD

SNOIL7QN3WAQIZY B0 SUEYW3Y

SNOILYA¥3SE0

30 NOILWNIWYXZ TYASIA

AYMIT1dS Q34V0




*sawoy Qz 3ISB9T 3V

NO11Vv1ndld
NV S3WOH 40
‘ON 3LVWIX0dddY

+21q®38
‘paiaa0d 9913 puT Ysniq pue T 03 4 10 ¢

$3401S

*u0T3IONI3ISqo ue Jou
ST weaijsumop 98pFaq [eue) *paderdsIp
jou pue 23aeT ST deadya ‘UOFITPUOD POOH

(*313°s14830
‘SNO11INY¥1$80)
NOIL11GNO2

SNOJLYON3HWO32Y ¥0 SHY¥VYW3Y

SNO | LYAY3S80

20 NOILYNIWYX3 TVYNSIA

-

TINNVHI WY3IULSKNMOQ

Bt i I B




K31oedEd °3Ba0O3S

uo 3jo23jje ou aae 4 - 9733 £29
e i s i s NOILVIN3WIQ3S
,
m
@ *9Tqe3ls L13uvaeddy $3401S
| $ 4
V SNOILYANIWWOI3Y Y0 SHYVWIY SNOI1VAY¥3SE0 £ 40 NOILVNIWYX3 TVASIA 1

2
ylomvas3y el R




usouy Suoy

¥3H10

uMouy duoN

SY¥313W0Z31d

umouy dUON

SY¥13M

umousy auoyN

S$713M NOI1VAY¥3S80

uMouy 3SuoN

SAIAYNS/NO! LVLNIWANOW

SNOILVGNIWWOIZY Y0 SAYYW3Y

SNO11vA¥3S80

NCILVYNIWYX3 TVASIA

NO! LVINIWNYLSNI




APPENDIX G
ENGINEERING DATA CHECK LIST
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CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 150 square miles rolling woodland

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY):  550.0 (63,000 acre feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N/A

ELEVATION MAXIMUM DESIGN POOL: Unknown
ELEVATION TOP DAM: 558.0
CREST:
a. Elevation 550.0
b. Type concrete ogee
c. Width_ =
d. Length ~300.0
e. Location Spillover center of structure
f. MNumber and Type of Gates None

OUTLET VIORKS:

a. Type 4-60" steel pipes

b. Location : East of center of dam
c. Entrance inverts 487.5

d. Exit inverts 479.0 :
e. Emergency draindown facilities Above Pipes

HYDROMETEOROLOGICAL GAGES:

a. Type Staff gage Streamn gage - U.S.G.S.
b. Location Dam Upstream Downstream
c. Records Daily by care taker U.S.G.S.

MAXIMUM NON-DAMAGING DISCHARGE __ Hurricane Agnes - June 1972 -4.2' over spillway




