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Description of Photographs
Gilboa Dam

Plate

1. Overall view of masonry and earth dam sections and spiliway channel at toe
from right abutment.

2. View of downstream slope of earth embankment section from left abutment.

APPENDIX C

3. View of masonry section from transition wall.
Note: Deterioration of downstream steps and baffles.

4. View from stilling basin area showing overflow from spillway channel to
stilling basin.

5. View of immediate downstream area showing stilling basin dam at bottom
of photo.

6. Close up of baffles and steps from right abutment. Baffles at left
were removed.

7 & 8. Close up of downstream step deterioration from spillway channel.

9. Hillside slide downstream of stilling basin.
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Phase I Report

Name of Dan: Cilboa Dam — Schoharie Reservoir

State Located: New York

County Located: ~ choharie

• Stream: Schoharie Creek

Date of Inspection: May 3, 1978 -

ASSESSMENT ,

The visual inspection and evaluation of the Gilboa Dam did not reveal any
problems which would require emergency action. -

The yellow report cover implying further action, was assigned as stability
analysis under maximum water level is required. llowever,.a recent study
which was not available for our review may have included these analyses. In
the event that stability analyses have been completed and -the results of
these most recent more detailed studies did not reveal any structural
deficiencies no further action will be required.

• It was our hope that the Power Authority of the State of New York would make
this report available for our review prior to preparation of the final report
for this dam. However, this was not the case. As we were not able to inspect
the dam when no water was flowing we feel that reviáw of this report is essential
for coimnplete analysis of the safety of the dam.

Results of hydrologic analysis conducted for this report indicated that the
spillway is adequate to pass the PNF. -

Approved by/~~.)4~~~~~ )~~L~
r _

~2~
9

R. Jeffre~J~ nball, P.E.
L. Robert Kimball & Associates

• R trat n ~o. PA 26275E

Approved by ___________
CLARK H. BENN

• Colonel, Corps of Engineers
DistrictpEngineer
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

GILBOA DAM — SCHOHAR’I E RESERVOIR
NY ID No. NY 178

SECTION I PROJECT INFORMATION

1.1 General

a. Authority: Authority is provided by the National Dam Inspection
Program, Public Law 92—367
Contract No. DACW51—78—C—0025

b. Purpose of Project: Evaluation of non-Federal dams to identify dams
which are a threat to life and property.

1.2 Description of Project:

a. Description of Dam and Appurtenances: Cyclopean masonry overflow
gravity dam with zoned earth embankment at left abutment.

The structure has a stepped downstream face. Overflow cascades
down the face Into a concrete paved channel. This channel flows
nearly parallel to the dam crest over two steps to a stilling
basin. The stilling basin is a pool formed by an old low
concrete dam.

b. Location: The dam is located near Gilboa And Prattsville , Schoharie
County, New York.

c. Size Classification: The dam is a large size structure with a
height of 183 feet from the rock foundation and 166 feet from
the stilling basin pooi. The dam impounds 60,000 ac—ft at normal
pool elevation (1130 feet).

d. Hazard Classification: The dam is classified as high hazard
potential.

e. Ownership: The dam is owned by New York City .

f. Purpose of Dam: The impounded waters are a part of the New York City
water supply system.

g. Design and Construction History : The Gilboa Dam was designed by
F the owner and constructed by Hugh Nawn during the period of 1917

to 1926. The dam was placed in service in 1926.

Construction drawings are available at the offices of the Design
Division of the New York City Water Supply in New York City.
Construction specifications are also available.

The chronology of the structure Is listed brieflyon the following page.

4
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1. Construction 1917 to 1926
2. Placed in service 1926
3. Spillway exit channel paved with concrete in 1950
4. October 15, 1955, the maximum recorded overflow of

6.26 feet (elev. 1136.26) over the spiliway
5. Test borings, soil sampling , masonry sampling,

monitor insta ~ation , completed by UHL, Hall
and Rich for the Power Authority of New York State in 1977.

h. Normal Operational Procedures: The reservoir is operated as a
water supply reservoir with water supply extracted as required.

1.3 Pertinent Data

a. Drainage Areas: The Gilboa Dam impounds the waters of Schoharie
Creek 6 miles downstream of Prattsville. The drainage area is
314 square miles.

b. Discharge at Dam Site:

Maximum known flood at dam site: 54,150 cs  discharge on
October 15, 1955.

The total reservoir inflow during this storm was 69,062 cfs.

Normal daily outflow is approximately 400 ~GD through the
Shandaken Tunnel. The tunnel Invert is at elevation 1050’.
The maximum outflow through the tunnel is 600 MCD (928 cfs).

The maximum design discharge over the overflow section (D=l3.25’
water level 1143.25’) is 168,000 cfs. The maximum flow at
el. 1150 is 307,000 cfs.

c. Elevation: (feet above MSL)

Top of Dam: 1150.0

Maximum pool design surcharge: 1143.25

Full flood control pool: Top of Dam 1150.0’ assuming stability ,
1143.25 from calculations.

Normal pool: Spiliway crest 1130.0’

Water supply tunnel (Shandaken Tunnel) crest:
2 gates at 1050 feet, 6 gates at 1070
Tunnel invert 1050

Streambed at center line of dam: ~pproximate1y 980

Maximum tailwater elevation:
Design — 1024

5
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I
d. Reservoir:

Normal pool length (at ci. 1130): 22,000 feet

Length of maximum pooi (at el. 1150): 31,000 feet

e. Storage: (acre feet)

Normal pool (at el. 1130): 67,510

Maximum storm storage (at el. 1143.25): 84,000

Maximum storage(at el. 1150.00): 95,575

f. Reservoir Surface: (acres)

Normal pond (at el. 1130): 1.142

Storm storage (at el. 1143.25): 1,480

Maximum storage (at el. 1150.00): 1,557

g. Dam:

Type: Cyclopean masonry with full overflow section and
zoned earth embankment at left abutment.

• Length: Overflow gravity section: 1324 feet
Earth embankment: 949 feet

Height: Overflow gravity section: 183 feet
Earth embankment: ~pproximate1y 135 feet

Top Width: Overflow section: 15 feet
Earth Embankment: 30 feet

Side Slopes: Overflow section: Stepped downstream
Earth embankment: 2.5:1

Cutoff: Concrete core wall cutoff.

Grout Curtain: Single line with holes spaced 5—15’ apart.

h. Diversion and Regulating Tunnel:

Two 30” pipes located in reservoir at elevation 998 feet.
Discharge controlled by gates within dam. Not opened in
recent past as there is some speculation that they may not
be able to close gates. Access to the gates is through the
concrete tower at the transition from the masonry structure
to the earth structure.

L 

Normal outflow is through the Shandaken Tunnel.
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I. 
________

Type: Broad crested weir, total length of masonry gravity section.

Length of Weir: 1324 feet

Crest Elevation: 1130 feet

Gates: None

Downstream Channel: The stepped overflow section flows to a

side channel at the base of the structure and into a stilling
basin.

j .  Regulating Out lets: Shandaken Tunnel .

7
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SECTION 2: ENGINEERING DATA

2.1 Design: A summary of design calculations, specifications and
construction drawings are available at the Design Office of
New York City Water Supply in New York City.

The calculations include evaluation of dam stability and
hydraulic calculations for the spillway.

2.2 Construction: As built drawings noting construction progress
are available.

2.3 Operation: A -record of reservoir water level has been maintained
since initial operation.

2.4 Evaluation:

a. Considerable data is available for the a~e of the structure.

b. The data accurately documents the construction .

I

i
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SECTION 3: VISUAL INSPECTION

3.1 Findings:

a. General: The struc ture appeared to be in reasonably good
condition for a 52 year old dam.

b. Dam:

Masonry Structure: The downstream steps are in need of
minor repair to prevent further deterioration .

Earth Structure: No signs of instability, erosion , or
seepage were noted. The structure appears to be stable.

c. Appurtenant Structures: The concrete channel at the base of
the dam is in need of maintenance. Several of the large blocks
have deteriorated to a point where reinforcing mesh is exposed .
Joints between blocks are being enlarged by continuous low flow.

d. Reservoir Area: No signs of reservoir rim instability were
noted or reported. Some hillside slides were noted downstream
of the left abutment.

e. Downstream Channel: A slide was noted on the left hillside
just downstream of the stilling basin. It did not appear to
constitute a major problem relative to the safety of the dam.

3.2 Evaluation:

The visual inspection was limited by flow over the spillway which would
conceal any seepage through the masonry structure. The owner s personnel
reported that no seepage is evident during dry peroids. Some maintenance
is required for the downstream steps and the overflow channel at the toe.

No signs of Instability were noted on the earth embankment portion of the
dam.

9
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Section 4: Operational Procedures

4.1 Procedures: Gilboa Dam is maintained and regulated by the staff of the
Catskill Division of the New York Water Supply Department.

4.2 Maintenance of Dam: The structure appears to be well maintained and records
Indicate that major maintenance was performed as needed .

4.3 Maintenance of Operating Facilities: Maintenance of the emergency draw—
down facilities has been lacking since the condition and operability is
unknown.

4.4 Warning Systems: No formal warning system is in use.

4.5 Evaluation: Adequate major maintenance is performed on the dam when needed .
Maintenance of the emergency drawdown facilities is lacking. A written
warning system and evacuation program should be developed.

F
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Section 5: Hydraulic/Hydrologic

5.1 Hydrologic Evaluation of Features

a. Design Data: Calculations performed in 1917 by New York State
Conservation Commission titled “Main Dam Spillway Capacity” (see
appendix E) estimated the PMF inflow = 80,000 cfs. Allowing for
discharge and storage without flood routing a maximum water
depth of 8.2 feet was calculated .

b. Experience Data: Reservoir water level records are kept by the
owner . Inf low records are kept by the USGS gaging station located
on Schoharie Creek at Prattsville.

The maximum discharge recorded at the dam site was on October 15,

F 1955, 6.26’ of water over the spiliway crest was measured. This
corresponds to a discharge of 54,150 cfs(max. inflow measured that
day 69,000 cfs).

The “Upper Hudson and Mohawk River Basin Hydrologic Flood Routing
“Models”study prepared by the New York District Corps of Engineers
modeled both 1948 and 1972 rainfall events for this reservoir.
Hydrologic parameters developed in this study were used tt develop
the PMF for this study.

c. Visual Observations: At the time of the inspection approximately
0.1 feet of water was discharging over the spiliway crest (water
elevation 1130.1’). The masonry portion of the dam is an overflow
section. As water was flowing over the dam a close inspection of
the structure was not possible.

Deterioration of the baffles on the top step , the spiliway channel
at the toe of the dam and several areas on the downstream steps were
noted. These items should not adversely affect spiliway capacity.

A hillside slide was noted downstream of the stilling basin but
it should not affect the dam or outflow capacity.

Overtopping Potential: To determine the overtopping potential for
Gilboa Dam, a 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
precipitation, minimum infiltration losses, and concentration of
run—off at a specific location, that is considered reasonably
possible for a particular drainage area.

11
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The drainage area contributing to the Gtlboa Dam (Schoharie Reservoir)
is approximately 314 square miles. Snyder coefficients were
developed through watershed modeling done by the Corps to define the
basic hydrologic working tools, the unit hvdrograph . Using hydro—
meteorological Report No. 33, the PNP index rainfall was determined
to be 20.0 inches for a 24 hour duration , 200 square mile basin.
The percentages of the index rainfall applied to other durations were
interpolated from the plot of drainage area versus percent of 24
hour storms,200 square miles. The computed PMF peak flow was 150,900
CFS. After routing the PMF through the impounded storage, the peak
flow was reduced to 149,500 CFS. A plot of the PMF inf low and
outflow hydrographs is included in the Appendix. Assumptions made
concerning the discharge—storage capacity of the dam were:

1. The reservoir pool was assumed to be a~ elevation 1130.0’
(spillway crest).

2. It was assumed that Shandaken Tunnel inlets were closed in
developing a discharge rating. This condition is possible
and leads to a slightly conservative analysis.

3. A weir coefficient of 2.64 was assumed accurate from available
spillway capacity data. A total spillway length of 1300’ was
used.

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

The ability of the Cilboa Dam to discharge the standard project
flood (SPF) was also evaluated. The SPF peak flow of 77,050 CFS was
routed through the impounded storage and reduced to 76,460 CFS.
The SPF outflow is indicative of a pool elevation of 1,137.9 feet
above MSL, 7.9 feet above the spillway crest. The PMF outf low of
149,510 CFS is equivalent to 12.4 feet above the spiliway crest.

Summary of Flood Routing
Cilboa Dam

Elevation Top of Dam = 1,150.0’

Elevation Crest of Spillway = 1,130.0’

PMF Routing

PMF Peak = 150,930 CFS

PMF After Routing through Reservoir = 149,510 CFS

Elevation of Routed PNF corresponding to 149,510 efs = 1,142.4 feet above N.S.L.

Freeboard Remaining = 7.6 feet

Spiliway Surcharge = 12.4 feet

12
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SPF Routing

SPF Peak 77 ,050 CFS

SPF After Routing through Reservoir = 76,460 CFS

Elevation of routed SPF corresponding to 76,460 cf~ 1,137.9 feet above M.S.L.

Freeboard Remaining = 12.1 feet

Spillway Surcharge = 7.9 feet

13

4 

—-~~~~~~ --~ -- •- ~~— —~~~— -5- —
~~~~~~~



I
Section 6: Structural Stability

6.1 Evaluation of Structura)~~~~~~1i:~~~

a. Visual Observations: No distress , settlement , or movement was noted
during the field inspection.

b. Design and Construction Data: Calculations performed in 1917 indicate
that the resultant of forces acting on the dam fall within the middle
third with a water level of 1,140.0. Calculations show that instability
of the top block is present whenever the improbable condition of a
water level of 1,140.0 and an ice pressure of 27,000#/foot coincides.
No calculations were made using the PMF water level (1,142.4). No
stability computations were available on the earth embankment portion .

c. Operating Records: Withstood record storm — October 15, 1955; elevation
1,136.5’

d. Post Construction Changes: No post—construction changes have been made
to alter the stability of the dam.

e. Seismic Stability: The structure is located in seismic zone 1.
Seismic activity should not be a factor unless static conditions are
unfavorable.

14
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I
Section 7: Assessment/Remedial Measures

7.1 Dam Assessment:

a. Safety: This dam does not appear to present an immediate danger
to life and property. Some preventative maintenance of the spiliway
blocks needs to be performed before the condition becomes worse. The dam
does not appear to have any serious operational deficiencies.

b. Adaquacy of Information: The information available for complete analysis
of the dam is inadequate . The validity of the information appears to be
good.

c. Urgency: The condition of Gilboa Dam is considered to be a non—
emergency situation not requiring immediate action to protect down-
stream development .

d. Necessity for Future Analyses: From the information obtained from
the drilling and testing program conducted in 1977 the stability
of the overflow and earth embankment sections should be evaluated
using the PMF water level. It appears that these analyses may have
been conducted however, they were not available for our review nor
the drilling and testing information.

7.2 Remedial Measures:

a. The spiliway steps should be repaired to prevent continued
deterioration. Some of the facing blocks have deteriorated and
fallen off (see appendix C, Photographs).

15
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APPENDIX A
GEOLOGY
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I
GILBOA DAN

The bedrock located in this region is Devonian sandstone of the

Ithica series. This stone is exceptionally sound and durable which is

evident by its res:tstance to erosion by the action of Schoharie Creek.

This series of rocks lie practically horizontal. The mineral content

is relatively simple. The dominant constituent is quartz which makes

them an unusually good foundation material both by sample strength and

relatively insolubility. In general terms, these rocks would be classified

as a strong durable quartz arenite.

During the glacial period of the late Cenozoic Era, the area around

the Gilboa Dam was part of the lake. Glacial blockage to the north

forced the water from the retreating glacier to discharge to the south

in the area of Grand Gorge. The existence of this lake lasted for

several. years which allowed accumulations of 1ami~ated clays to develop

in the present day Schoharie Creek flood plains. These deposits are

very dense and impervious to water movement.
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HYDROLOGIC COMPUTATIONS
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Description of Photograp -15
Gilboa Dam

Plate

1. Overall view of masonry and earth dam sections a-~ spiliway channel at toe
from right abutment.

2. View of downstream slope of earth embankment s~ c:ion from left abutment.

APPENDIX C

3. View of masonry section from transition wall.
Note: Deterioration of downstream steps and b-af ~ les.

4. View from stilling basin area showing overflow f r m  sp illway channel to
stilling basin.

5. View of immediate downstream area showing stiliiz~ basin dam at bottom
of photo.

6. Close up of baffles and steps from right abutt san:. Baffles at left
were removed .

7 & 3. Close up of downstream step deterioration ~r:~ spillway channel.

9. Hillside slide downstream of stilling basin.

.1~
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MUV. ~ U, I~~I/ t U H  Arr t -~ )v .~ L Ui- I l-I L~
. CONSERVATION COMMISSION FOR THE .Y . )

• CO NSTRUCTION OF THE CILBOA DAM.

GiThca Dam . 
- 

I~ovenbor 16~ 1917.

Board of rater ~upp1y , . 
- 

.

• ~~rn ic~pa1 Buildinrj, • .

• L anh~ t tan . -

Gentlemen : 
. • -

The Gilboa da~i , on Sohoharlo cro ok , in the tovrn of

ailboa , Sohoharlo c ounty, 1 e%; York , in c onnection with tho

~hanaokon tunnel will develop the Schohurlo rat orthed for the
• 

- - supply of the City of I~es7 York. .

- 
. The Gilboa d~~ will f oi~ a rosorvoir ab out 6 miles

• 
long ~na w ith a ~ axit~um width of about 1—1/4 miles. Its flovi

line will be at elevatIon 1130 and its available capacity above

elevatIon 1050 , which is the olovation at the Intake to the
• 

• ~harn1akon tunnol, will, be 17 bIllion gallons. The area of

the wat ershed abov o the dani is 314 equaro miles.

• The G Llboa da’ni in composed of 2 parts: Piret , a

• ateppe& masonry ovorfall seCtion , 1.300 foot in l.on~th , and ,
• eeoond an earthen dike 1,000 foot long. Below ~~~

- nplllvzay channel , for c ollooting and 1ea~.ing the overflov

wator”baok to the bottom of the valley , will be provided.

The top of the darn and 6Iko will be 20 foot above the orost

of the spiflway . The ’ exact fo rm of the api] iway channel oan —

not be dotormined until the excavation has boon complotod and

the rock contours haV e beon dovolopod , and Itu chripe , as ro—

garde It~ capacity for o’~Lrry irIg water , ~v11l not be finally do—

• torminod until, after a mode], ~~~ boon const ructod cn cl tho be-

havior of f1o~-i over It carefully ntudlod and dotorminod .
4



]~o. 12~ 31
J3o~ir~ of .~~tu r  u~ p ly.  . l.l/i’/17. (;.)

Al]. o~:po~’o~i fhcoa of tho n~~wnry th-~ end of ui]. vril1~ and

other ~t r’13tUr e~ t~b OVO oiov~ tion 10~O, b~,lmi which the r~~ crvo tr

n .h  ;:olth~ — if cvk .r — ho drawr., ~~~ to be faced with ~tono ,
- • thus furrilehing the gr ec.test po~ sIbie doj~roo of permar *onoo ~iith

a minimum of upkeep expense.

Carofifl. etudio c o.C the flow of all ~tresru; in the vicinIt y

nero ma~io for the purpo~;o of ~otei inir .j the probable na~ Imun

flood uhich mIc~ht pass down the ~choharI4-3 valley at the cite of

the dam. The next ~roate~t flood in th~~ region of whi~ h any

history coulti. be fo und na:~ oi~e v hich p~.z3o. &o\~n ~~opw~ cro e~
on Dec ei~ber 1.3, 1070 , and frcia wat er— ~~~ there pointed out it

• 
• 

was ovi ]ont that tho dopth over ~3i~’)~op:: ~~l1s w~~; 12 fà ot . ?roln

this depth tno 1,roe blo a ~~~~~~~ 3CT n ~tcd a~ at t)i o rate of

180 cubIc feet per ~oo~ nd pGr ~ewire Yfl113. ~hi~ rate , ~hen applied

to the 31.4 oqtt.~.ro rj 5.].es of the hohari~ ~raina~ s area , t~ou1’i give

a probable ~i imur~ di~ ohar~~ of 5~~, oO~ cubi c  fo ot per second , a],—

though , in ‘vIew of the floo~~ v;~iioh hc~ve in recant years ~~~urrcd.

in ~an~-.ns , Indian a , Ohio and Itorth CarolIna , and when con3idoration

is ~ivon to the ovi~ enco of tho b e d  i;o~e~raphy with  relation to

the sculpturIng ~~~~~~~ of flood fiows , it ~eome that, on rare

ocoaaion , there moy occur a flood frrn~ t~:o to three t imca ac groat

a~ th.~t represented by the 56 ,000 cubic feet par second above

i~tatod, (Very approximate tiata i~die~t~ that on October 0, 1903,

the disehargo of tho ~ohohar1e at~ ’~~tt~r;i1lo wan et the rate of

£50 cubic Lo ot per second por ~3quaro ~ t l o .)  ~ho ~pi1l~’ay wao

thorofo ro 1 Ignod ~‘tth ~~~ srnplo mai’gth of snfoty over and above

( a floo~1 flovi of l68,00: cub~e foot per cceon~ , which ~ucntity would

roprot~~nt a pi’obsblo lopth on the ~pillway cro~t of 10— 1/2 ..fc ’bt .
4
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1~oard n f ~at~ :c ~up~ ly. b1/lu/17. (
~~)

~~ek on ;;~ I~~ ~ho t~~~ ’i I~; t o b~ ~~j~~~~; .oii is D ’cs~1cn ~~~~~~~~~~~~
‘—_• •

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ O~~ t i ’i~~ l ty  ~; OLu~~~ ar~~ ~u Jilc

• qn~j .lLty, a.~ I~j ~e1:i r I~~~ ce~1 by itt; :~~~i~• tnnc c to tho ero:;ivo

actio~i of ~ei-~oh le crook ‘.Thteh , at tic t~:’~—sito, hau oxpo~;od

th~ ~:Lrata ii.~ c:u~ LYt. icn. ~h L ~ h~oa ~~~~—~ tone 11O~J In i~ra3tiCal—

by ion ntai l c ~Th , ~~~ot~~ the typical ~cr ioa of three t:ain i~acter

Joint e~ ~as 1 l~tiTo1y few seam s , snd , in gc ~ral, by re acon of

• it~ mtncro2. ~t o t ~nt, will r.~.ko S UT~1~ L~~~~i~T j~ood t~tdut ion both

by rea~:omt of a~~L er~~ h ~ui ;1 rela•tiv• 5•nsolubiiity. ¶~he

• ~ iD.eral~ C1o ma~~mp o~ the rock Is rols.tivoly 4 ;~2~ple. c-~a~t;: is

the donin~~ t con~ titucn t wi~ I’.~ •p~~~~~r:~:te~ both by 3nigtn~l

quart s ~;rL~-.n~ o~n niui~ as ~~~r2~.to I vId~alrj arLd as

g-rvnulet~ ef i~uei  ~~aL1~~ I.~IZe 000nrrI i::. in orI~;inal Lra~~~nts

of other in-3].ixdod rocks. ~he total ~uartz c ontent , iriclu~i~g

that ~uo to ~ubsoqucnt reo~~~ ni~ ation , Is L’ron’OO to 90 per cont .

The other pi~iuoipsl o~ nstituento are ~c~ icItio thea and chlorite

vhloh together co~~ tit~itc about 1.0 por cant , of thc ma~~ . (~no

other fe ature is worthy of notice. ‘~h~tover fine obcyey r~ateniu].

• 

• 

m a y  hav e been prosent b~tneon the i~ Iz~a). grains when the mate—

• vial ~;aa laid ão~iii has , in tho coursa ~~ tI~no , been tho~~up~i1y

roorpanicod Into the definite thnoral a €ec~atot.i , ~oricito ~nd

chlorite, ~!hese min o.~~ is haVe , moreover , iaitcrgrovin with the

margins of the original grains and fra~y~onte in ~ueh a way ea to

a olo3ely itherlookcd. end aom~wh~at crystalline , fl rzily boi~nd

natr b~, thuc acidin; ‘greatly to the ctrc~~th of the rook and to

Its durability . • In general terms the rock would be cla~ eifiod
both nu ~ &tror.g durable sand—steno u~ d an a very quart :~oso blue-

• 
• 

Bt Ono 0 f the be Ht quality.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



ancLont  coi~~~o of  the pro~.lao1•cl ~chohario was at co~o

distance vif.i• ,jt f rs~ tIio procent po~ition of \h~ c:tro~~ nnd the

~o rgc ‘. h ic h  It th~on Cut \~ri~-~ rw.toniuliy deeper than t1~o one ~ihi ch

has s ince been for~ od. ~hc- bo rIn~~ on the ~cstern end of the

th.ri—sito have shown that this ancient gorç~e is solidly fillod

with a go od Impervious mixt rzre ol’ glacial materIal s which Is

cntiro]y ovorlain by a heavy bla~~:c~t of as good nnd ~~pervIous

a clay as it is probab ly possIble to f ind. ~1uia clay blc’nhet

Is c onpo~ od of rock faux’ or sub — lacial till, an~ co~taius

fror ~ 2 to 3 per cent , of ] .tho, thus Indicating that It v~~s nfl—

• doubtodly pus~-1ed nnd consolidatod into it~ pr�r;cnt conditIon

by the ice sheet which passed over the limestone oxposuros to

the r~orth—east.

Thu earth in the vicInIty which is availcblo for use In

( the const~~istion of the &ihO Is that fran tlic clc~ blanket abovo

mentione d, It Is a tou~~ Insoluble rock flour , ho gsncous In

structure , practically Impe-cvious, and., so far as ha~ been ob-

served , boars no wat er. Its resIstance to exposure of air and.

water is well Indicated. by the remarkable mannor In which it

has r t o o d  and rosictod the actIon of the elements for the r~any

years which havo elapsed slnoo It was dopo~ itod in its present

position. 
• 

•

Tho cross soction of the mesonry ovarfall dam Is shown on

• 
• an accompanying drawing, acoosslonad. 26O~33 , on which are also

• in~ Ioatcd. the assumption s as to the ma~~ itudo of the forces
• acting upon It and tending to its destruction. It will be noted

that the resultant of the fo rces falls wIthIn the “middle third.” ,
• except near the top whoro the impossiblo combIrt ~ t ion of a ton foot

~boo& and a simultanoouu lao ~ro~~;ur o pl:~cos it sli~~Ltly outside
this limit. It is to ho notod also that t}iO crosi~ section of

4
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Board. of t~ater 3upply. • fl/ic/i? .
(5 )

the masonry ovorfall Is of ample dis~ension and. com~areo fa7orT

ably with every large overfali soction which hn.~i been vndort~ i~en .

It Is larger then vny an d. aporoxIm~tes quite closely to the cross

section of the high overfall don at Yadlkin i~arrowa , in ~Jorth

Carolina.

Under cce~ ago will be guarded against by the constri~~tion of

a cut—off wall, as indicated on the contract dra~1ings , and tho

rook beneat h the eu~— off will be d~ilietl an d. grouted with Port —

• land. c ement , as may prov e t o be necessary when tho excavations

are made, The undermining o~ the toe of the don by the over—

• flowing water aiill be prevented. by heavy bluostone paving in

the spillw~y channel and. by constructing the channel wall of

ample height and. dimension .

• ~lou~hin~ of the earth ombankrnent s vilil be prevented. by

making their slopes suf fi.ciontly flat to Insure stability. The

slopes will nowhere be less tho~ 2 on 1, flattenin g t oward tho
• 

• botton to about 2-Z/4 on 1 wIth 10-foot b erris on tho Inner side

every 40 ~ortIcal feat. The water side w ill ho protected with

elope paving for the ent ire height of the d ike . On the d.o~n—

• ctre~ n side the e~bsn2~~onIs will have a slope not flatter than

• • 
• 2 on 1 and. be prot ected with a heavy coating of loose stone rip—

rap. Tho overt opp ing of the earth ernban).~ ient has be en guarded
• •.against by providing a freeboard of 20 fo ot above the crest of

the epillviay. • •

Inspection of the work during Its c onstruction will ho

~1iidor the supervis ion of the ~~gineer of your ~oar& 1 an d. In the

fiold. t~ndor tho immediat e supervision of tho Dopartmont and
DlvI&j o~ ~ igInoors In ohargo . • •~~n ample force of inspectors

4
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Lo ,12431
Board of ~-:ator ~.upp ly . 11/13/17. ( G )

will be ~ aintsj nod. ~nd nil materials entorir.g into tho oon~tructIon

will be imspccted . at tho placo ol’ manuftcturo. i~fl 3000a1ry testS

of !&tt inJ.~ eud Inv~ etIgatIons having to do with t~ o various fea—

tu.ros connected. ~ritb ~~ undertakIng of ~~~ nature will ho ~~~~ at

the laboratory of the Board..

The design of the Gilboa don was made under my direction by

• the designing division of ~tcad.ciuarters Dsparimont . I~ossrs. John fl.

~‘rocinan and ~;Illiam II. Bu rr , ConsultIng ~~ig1no ere of the Boerd,

have been in close touch with the work i~nd. have approved all of

its fo aturos , as indicated by their signatures on th~ co ntrac t
drawings . Dr. Charles P. florkey , Consr~it Ing Oeologist , has d.—

ai~ to all of the various geological features involved..

Tho 1oc~.tion of the clam is shown on the contract drawings.

A map of the proposed. reservoir, showing the x.Low 1~.noa , the

buIlcU.ngr~, eto. , Is to ho found on tho real estat e ~octIons ,

which shov In detail the various parcels of lend. to be acquired..
• . Oomplet o %io rhing drawings showin g 0. imcn Si ens of all p art s of the

otructure, the borings and. other essent ial features oi tho work,

are c ontained. on the c ontr act drawings.

!Ltho noarost o~Isting post—office to the site of the work is

~t Gilbea, ~ohoharIo County, ~iow York.

Respectfully submitted ,

• • 

• •

•

.
. 

~~~~. •
~~ :~~~ • -.

Att~ chod: Blnoprtht , ,
•

•‘

• .
,•.

• Ace. 2&0~3.
(

4



QRAIn u?: R~GARBING ~~~~ p465 M0HA.V~O~ SC}i0~ AI~IE CP~~ T~ NEAR ~IL~ OA , N . Y.

CITY OP NEW YOFK - BOAJ~D 0 VATL’R SUPPLY
• 

• 

• Applicant.

• SJ~2I AL NO. 2~~~,

The p~eers relating to the Construction of this darn seem
to be as follows:

• (1)  N ov. 20 , 1917 , let ter  trans~ izt i ng application
and. papers.

(2) Completed application , dated. ~ ov , 20 , 1917 ,
signed by George Peatherstcrie, Secretary .

- • 

(3) Pcr;~
’olio containing fifteen blu e prints

(Ace. 8379 to e393 iriclus~ve).

- . (4)  Printed, contract speoificatioriz and contract
draw inga con.~lc~te , subr~itLc• d. in d.uplic a~ c
(contract 203).

(5) Portfolio of printed real estate taking ii~aps,submitted. in duplicate .

(6) Report by applicant’s engineer , dated Nov. 16,
1917, accompanied by a stress diagram of the
proposed overfali section - drawing Ace, 8400.

• (‘7 ) Nov . 27 , 1917, supplemental report by app1icant~a
• engineer, accompanied by drawings Ace, 8406 and.

8407,

• The site of th_e proppsed da,~~ as described in the application
and ind icated. by the plans , £~ on the Sch oharie creek , in the town
of Gilboa, Schoharie c ounty , N. Y., at the hamlet known as Gilboa.
Below such point the stream bed flows in a northerly direction arid

• sev eral hariacts or smal l villages appear en the U.S.G.S. sheets
adjacent to its bunks. Some houses are also indicated as being
within the high water limits of the stream , or on the flat lands
in the vicinity of same.

The drainap,e area above the proposed si;e, as indicatOd by
the report by the applicant ’s engineer, is 314 square r~i1es, The
watershed is mountainous throughout the greater portion of its ex-
tent and, such report also states that the ~s’.d.itions are favorable
to c~. very rapid concentration of flood waters.
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I~AX t 1~UM PRG~ ABLE PL~OD

The nia~xi~~ m probable flood., as ind icated by records from
streams in the vicinity , and by apuroxim~’te determinations of
actual floods of Schoharie creek, ranged between 15,000 cubic
feet per second and. 78 ,500 cub ic feet per second . Tne f i rst
named value is stated in the specifications as being expected
each year. The last narc~ed. vs~.ue was detern ined from the report
of the asplicant’s engineer as to approxtxate data concerning
the discharge of ScfLoharie creek at Prattsv~ l1e on Octob er 9 ,
1903.

• The applicant’s engineer expresses th~ opinion that them~xi~i~n flood to be expected is two or three times th~ la.rgc-st
values ab ove stated , or possibly 168 ,000 cub ic feet  per second..
Me does not, however , take into consideration the equalizing effect
of the reservoir , which would be about six miles long arid. about
1—1/4 miles wide.

• SPILLI NG CAPACI TY OP ThE P?OPOSED STRUCTUR E.

The plans indicate that a freeboard. of 20 feet is to be
provided between the elevation of the spillway crss~ arid the top
of the thjacent earth en~oankments. By using the value of 2,64
for the Qqcfficient  “C” in Fr~ ;uis’ I orraila (as recommended in
U.S.G.S. Water S~.~ppl~ Paper 200) , it wou ld appear that the pro —
posed spiliway, about 1300 feet in length , would discharge approxi—
mate~y 168 ,000 cub ic feet  per second when overtopped to a depth
of 13—1/4 feet. When overtopped to a depth of 8.2 feet, the die-
charging capacity wou ltl be about 80,000 cubic feet per second., which
i~ equ ival ent to 255 cubic feet per second per square mile of drai~i-
age area. A depth of 10 feet on the crest wculd cause a discharge

• of about 108,5C0 cubic feet per second.

The waste channel below the proposed dam is to be designed
in accordance with experiments made with ~n actual model , and the

• plans su itted are, therefore, stated. by the engineer as being
provisional in this particular.

~ ABTH ~2:~ ANKL~ NTS,

The el evation of the top of the eer th en~ ankrnent s is
show n as being 20 feet  ab ov e that of the spillway crest ,  A
cor e ~i41l is to be provided. and constructed. from the rock founda-
tion to an elevation about 3 feet above the sp iliway crest. The
upstreaa and downstream slopes are to be reasonably flat arid berste
are to bo constructed , as explained in the report by the applicant’s
engineer.

4
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• STABILI TY OP OVI ALL Si~CTt0Y .

The forcos actir~g upon a portion of the overfall section
were investigated in accordance with the u~ua1 assu~pticns and
also the folloviing:

(1) That ice pressure may be prc~ erly neglected.

(2) That the intensity of upward static preso~re onthe base of the dam m a y  se properly assumed as
that due to full head at the heel arid, zero at the

• toe , such pressure being exerted upon 50~ of thearea of the base ar~. each horizontal joint.

(3) That the maxi~~m depth of wa~er on the crest willnot exceed 8,2 Icet.

(4) That the weight s ~er cubic foo t  of masonr;r and.
water may be properly taken as 145 pound s per
cubic foot and. 62-1/2 pounds per cubic foot

• respectively.

As thus determ ined , the point of application of the resu ltant• intersected the base of all ~ect~.cns -
~~~~~~~~~ investi cci v~ell within themiddle third of same, and the correspond ing coefficients of friction.

to ~ rev e~it elid ing were very low,

The stability of the overfall section was also investigated ,
assuming s. thrust due to ice pressure of 24,000 pounds per foot~acting at the crest arid. with the water surface at the sar.e elevation,
The point of application of the resultant still intersected the base
at a point well within the middle third in. all portions of the dam ,
except near the top. If’ it may be assumed. that the structure will
be built monolithic between a point bel ow the top of the highest
step of the apron arid. the elevation of the crest , and that the ice
thrus t would act at a point five feet  below such crest (as indicated
in the repor t of the applicant’ s engineer) , the point of application
of the resultant of all forces acting upon the top of the dam would
seem to fall within the middle third., allowing for an ice thrust of
10,000 pounds per foot. If the ice thrust is applied. at the crest ,
the resultant would atill fall with in the middle third , allowing for
an ice pressure of ~O0O pounds per foot,

~~~~ NING WALLS.

The ~1ov. 27, 1917 supplem.~nta1 report by the applicant’s
engineer explained the design of the critical retaining vial). sections
and was accompanied. by a stress diagram of sa~e , ~~ ich appears to  be
sat ief act ory .

~~RF~M CONTI~OL~
The epceit ifcations state that a flood at Gilboa of’ ab out

• 15,000 cubic feet per second m ay be expected each year. The plans
indicate that the Schobarie creek is to be controlled by means of

4
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two concrete daze , through wh ich two 9—foot steel oij.~ per .stocks
are to be inserted for  passing the water during the pre l iminary
stages of con o tru c&i on .  The upper dam will  hav e a he ight of ab out
20 feet above the stream bed , and , fr3 ;~ the data at hand , it would
seem that a flood of 15,000 cub ic feet per secor4 might overtop
sa~ie to  a depth of ab ou t 6 fee t .  Thether the m~~onry darn would
b e stable under such coridit lonu cannot be ascertained with  3~~ tE.i~ ty
from the small scal e drawing of same which appears or. the plans ,

A smal l stream know n as the Steen Kill , thich flows into
the Schoharie creek at the proposed daz ~i,t e , is to be diverted
into the reservoir iumied iately abov e the site proposed. for  the
upper coffer  darn , To acco~~lieh this an earth err~ ankment is to
b e buil t , wh ich will raise the water surface of the creek to an
elevation of about 1067 . It  will then flow d own. the hillside
in a paved channel. The nov. 2?, 193.7 suppl emental report ex-
plained. that the temporary e~ oankment and diverting channel will
be properly dimensioned and paved as necessi ty requires. A sketch
(blue print Ace. 8403k showing detail s of such work , was also sub —
mitted . . 

• •

C O 1 T C L U S I 0 N ~~.

The plans and specifications have been carefully prepared
by the applicant’s engineers and the acco~!panying repor;~ seem to• furnish practicsl ly all the inforxrat ior.  required. by our printed. H
inutructior.s to applicants. • 

The sta~e~ents appearing therein have
been checked with the following exceptions:

(1) That a flood of 168,000 cubic feet per second
would probably overtop the daa to a depth of
about 13-1/6 feet rather tnar. 10-1/2 feet.

(2) The assumptions stated on blue print Ace. 8400
• in connection with the exaplariation of the design.

of’ the overfall section do not indicate the per —
centage of the area of the foundation or higher

• horizontal joints, which are considered. to be
exposed to uplift. They are also misleading in
that the condition described. is not the critical

• . one (if the effect of the ten feet of water above
the crest were neglected and only the corrected.

• otatic pressure and ice thrust were considered.,
the moment arm of the resultant of the forces
acting or. that portion of the overfall section
above the highest step of the apron , would be
about 16 per cent ehorter th~~ 

•tefore.~
• (3) Referring again to the upp~~ block of the overfali,sect ion , if ~Ln. iCC thru3t of 27,000 pound s per foot

were applied , as provided by the assumptions stated
• on ~1ue print Ace. 8400, the point of app1i~ation ofthe resultant would not intersect the base as there

indicated., unless upward. static pressure ~~ suchbase were neglected.

4
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~‘rom the invest igat ions mad e it doe3 nct ~eem probabl e
that any failure of the overfall section would occur , unless
the block of masonry at the crest should be moved f orward a very
short distunce by a great intensity of ice thrust. This , hov.ever ,
ehould not• cause a menace to life and prcper ty , as the base on which
such block res~~ is about 18—1/2 feet wider th~ n the block itself ,
and , as heretof ore stated , such ‘clock is stable aga inst overturning
or sliding from all conceivable forces , except an intenuity of ice
thrust exceeding 5000 pounds per foot applied at the elevation of
the crest, or 10,000 pOund s per square font applied at the elevation
of 5 feet below the crest, as assumed by the applicant’s engineer.

Respectfully submitted 1

Junior Engineer, I

JWH/C.

To Mr. Frank H. Macy,

Assistant Civil ~ngineer,

December 5, 1917,

(4) (Reference - Computations Ace. ~!4’716 et seq.)
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- CONSERVATION COMML SS~ON
- ALBANY

• • I APPLICATION FOR CONSTRUCTION OR RECONSTRUCTION OF A DAM— — 

—— — —

. •~ ~!_ L_ --:--~ 
• 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~. .  r~ !
Ap~!iea t~on i~ h~r~by-mac1c~to th q Coi~ ervation Com mission (~i t~ e Ste t ~ of New York , in complian ce with

the ~~~~~~ Chap. LX~’ of th c Co~~o1j dated Laws, the Co •a:j nn Law, for appro ’-.it of the detailed
specificat ions and n!ans, marked ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I~ow York , i’or the con t~t ract ion of the (~ilboa Dam , in’th’

~ tov~i o~ Gilb oa ,

herewith submitted for the ~~~~~~~~~~~ } of the dam located as sta~~ bclu ,v, All provisi~us of law will be
complied with in the erection of the said darn , whetlie~ specified ~~rei:~ not.

LOcATION AND GENERAL D.’~TA

Site of darn is on ...-• z! . .c~~......,...... .... 
(Name of Str ca a)

a branch of... o~i R ~.-mr - _..., within the(Name or stream)

limits of the town of.. Q1.1!?~Oa 
- County of ~~~~~~~ 0 , 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ (Give epp; a~crat~ d~~tanc e from we0-kn,wzs bridg e . der~. village or month of s~~ea z. s~ can be Ixat ci on crap cf sti t C)

Purpose of darn ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  
~~~~~~~~~~~~~~~~~~~ O~~..ite.V,i...Y.ork.. 

R~asons for making changes in existing stnicture 

(D 

_ . 11 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~
-

~~~
--



JNSTRU CTION S TO APPLICANTS
Fill out t h e  ripn li cat ion in dup h iea~~ and send b0th copies to the Col:~ervat io :1 Commission , Albany, N. V.
Each app hicati <~a Imlust be acct~:ctpana .d 1

~y plans of ~ropo :cd structure iii duplicate consisting of—
(z) Locat ion map (U. S. Cco!ogical Survey sheet or other map with location oi proposed structure indi-

cated thereon).
(2) Map of proposed reservoir showing flow line , buildings, etc.
(.~) Complete working drawings or such drawings of plan , sections and elevat ions as will make clear the

dimensions of all parts of the structure, its connection to existing structures, if any, nature of
natural foundations, etc., and stress diagrams or other analysis showing the adequacy of the
strength of the structure. • 

-

(
~

) Each map and plan shall have a title showing names of owner and engineer , name of county and
town in which darn is to be located , and nearest posto ffice.

Each application must be accompanied by a report by a competent engineer, substantially as follows:

Adcqiracy of Spii~zcciy:
Give estimate of maximum flood ari d describe method of estimating.
Give resultin g h eight on spiliway crest.

Natura l Fo~.o:da tian:
• General statement of geology of vicinity as affecting the foundation of the darn.
• Description and results of subsurface surveys.

Describe f ull y materials in natural foundation.
(A) Rock — . . • .

(a) Mineralogy
• (b) Stratification --
(c) Seams and other physical characteristics
(d) Thickness of strata

• (B) Earth —
(a) Physical composition
(b) Physical characteristics (Perviousness, hardness, homogeneity, water bearing, effect of exposure

to air and water , etc.) 
. -• Stability: - -

Describe type of darn and how destructive forces are met. . . 
• 

•• Give methods of computation and results as to —
- 

• (a) Overt urning • • . • • • . . . • • . . • •

• (b) Sliding
~~ Under-seepage • •

(d) Undermining (sufficiency of apron and wash waIl)
(e) Sloughing of earth embankrnents • -

~f) Overtopping of earth einhankments - . .. . .• •. 

(Above should be given for each part of darn having diffe rent section.)
Inspection:

State how inspection of work is to be provided for during construction. 
-

Send sample of sand and of each lot of cement to State Testing Laboratories , Albany? N. Y., using shipping
tags which will be fu rnished you.

I~S ~c.’k ~~- cS~ ~
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B O A R D  OF WATER SUPPLY

C I T Y  O F  N E W  Y O R K
PM P41 S SI  ON E N S

A O D N C ~~~II ALl.  CO M M l a N I C* r IO .~~JOHN F. G A L VI N  M U N I C I P A L EIUILDING to DO D O F y T~~ IP 5 up .Ly
A NtES N. CHADWICK -

J. O REILLY

DENJ. F EIN9ICI.ER. 5.5CR~~ tA M V

NEW YORK July 10, 1918.

: I IV EE�
Iton. Georg e D. Pratt, ;~ 1 1 ‘~

Conservation Commi ssioner , S

• Albany, i~. Y. . ~~~~~
• ~r~:~’’~~ ~~~~~~~~~~~~~~~~~~~~~~ ..‘~~

Dear Sir: 
- :

Acknowledgment is ~‘.ad.e of your . communication

of June 25, inquiring when work ~vi11 be commenced on

the Gtlboa darn on ~choharie creek.

Due to the extraordinary conditions brought

about by tli~ war , this Board has not d.e e~ ed. it advisable

- to advertise the contract for this work , whi ch was

approved by you December 24, 1917. It is practically

~ertain that this contract will not be advertised.-

before this fall , in which case the foundatioiis could S

not be ready for inspection before the Thiddle of 1919.

When the foundations have been uncovered, and prepared,

you will be duly advised. 
-

Your s very truly, S

- S BOARD or VV~.TP~~ SUPPLL~,
S 

~~~~~~~~~~~~~~~~~~~~~~~~ 
:~;q

• S 

. Secretar y -
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CIV S•ON CF l.Al4 I~~ MIC ~~~~~~~~

D~~ O~ I ~~~~~~~~~~~~~~~~~ lI
IS

• C.R. P~~r’- i -i. ~~~~~~~~~ ~S-

S ~~~~~~~~~~~~~~~ ~~i’1S
_~~~ DI~~ ISIOM CF ~~r~~~~Q

I H P-~~: . 5 - I ,  S. . _ • S S• • S ~~

MA R S’ ALI. ~.‘CL ~ A 5 . - • ( 1/ DIVISION OF  SAPP .TO~~A S~~~~~~~~3
D I I~~ ’ S~CsC~5~ 5.5~~~ . 5 S 5  

~~

CONSERVATION Cot~4MIss IO’~It-i R~~PLVING PLEASE REFER
TO FILE NUI.48EP

ALBANY ..-ec . 8 , 191” .

Mr. A. H. Perkinc , Div. Engr.,

Conservation C o m m i s s i o n .

Dear Sir:-

I beg to hand you here~ii;h the applici- it ion , p lar .s
and accompanying papers inthe matter cf dam #465 Loh~vk  on
Schoharie Creek near Gilhoa, ~~. ~‘. , tom- e~h~r with ‘nemorandum
by J. W. Herir -~, Junior Engineer .

?~r. Henry has given the~~ plans a thorough
examination, aid as to his COn (~~~) 3 j D~~~~, :,~~j 1d say , first.,
in regard to flood discharge and proh:-~~ e depth on the spi ll;iay
crest which he concludes to be 13-1/4 ~~~. Instead of 10—1/2 ft.
according to the report  cf the Chief ~~r~eer of the Applicmt~ t,
it seem s pro ~ao1c ti-iat 11it ii ~ i15 ect i~~i~~ a flood a1~)I,r1-u~~s the aepth
of ~vater on the cr~st would never exce~ i 10-1,’2 ft. due to the
amount of ponaage ab~~~C t~ke s~1llV(a; ~ S .  ~eerInc1 a-r~d third,
it seems apparent from ai ~ na1y .siu of t:-e stahilitr of the S

spiliway section that upward water pre s oure vias on ly con.si’lercd
on the horizont:~l joint at the founthtt~ -~ . This is probably

S a reason-able asswnption , as the sec~i~ a of the data is of mono—lithic construction , provided that the work shal l be. carried on
Continuously.

In regard to the point of intersection of the re-
sultant forces acting upon the upper blork  or step of the spil1wa~iS section falling without the middle ~~~~~~ ~~~-. ::ñ~~; the forces
act.ing therecr1 to be static pressc re p1~s 27000 lbs. per ft. ofice pressure applied at a point 5 ft. f r o m  the Crest 1 it aDpears
probable that the vertIcal st-abiliti of this section was sa~ri—ficed in order to secure a proper dis~ri ’

~utIon of the jet, ofwater and break the velocit ;  of the sa:~e as much as possible.
The shearing stress i-id ced by an ice ::es-~ire of 2700C) lbs. ~ou1dC be about 10 lh.~. per square inch d i r  ut.ed over the •~id~

5
~ ofthis upper block.

It is respectfully recomnr~e~ded that the ap~1icationbe ~tpproved. -

Yours very truly ,

AS~ ISTMTT F !TGII~~ER.
•)/,/-ft,st  ,,// .5 l , / , .55, .5 .5 .5 .5 .5 ,~~I ? F11P5l.V /~, ~/,, (i~’i•s’ ”I ,‘P1,•1, (•~s •-.,.,i• .-s”~s ’
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A t 1O U . I ~~~)r I  £n 
- 

OIVISIO~ OF W A T E R S
S ~~~~~~~~~~~~ & H PE~~ KI~~~ I~S~

_ _
~~MARSPIaIt .. ~~~~~~~~ ~ ‘

~ -~ -. OIVI~~ION OF SAN,, GA ~~P• I~~~~~5
OI~~- - . ~~~~~~~~~~~ ~~~~~~~ ~

- .
~ 

I’ .~) C J o- . , ; . ...-.S - 4. L~ _.~A ‘: 5~I~~.II, ~~~~~ I~

CONSERVATION CoMMIssIo~114 REPLYING PLEA SE F~EFER
TO FILE FJUI.IBER

ALBANY .L’ec. w , .1. 117 ,

lou . Geo. D. Pratt, Commissioner ,

Conservation Commission. S

P R E S E I ~~T:

Dear Sir:-..

Herewith I hand you plans for dam acro ss

Schoharie Creek to be erected by the City of New York

for impounding water In the Schoharie ~ essrvoir near

Prattsville , N. Y.

The spill\vay section of the darn is cyclopean

masonry fcu~ded upon solid rock. At the western end an

earthen djk~ is to be erect ed ,with co~icrete core wall,

also founded upon rock throughout a p or t Io n  of its length
S and upon the natural earth through the rest of its length.

These plans have been very carefully examined

technically in this office , ~.nd have 
‘
~ecn foun d t o provide S

for ample sta~)ility in all parts of the propo sed structure .

S I respectfully recommend their approval.

S Yovrs very truly ,

AHP/F 
S 

DIVISION E~TGINEER .

~~~~~~~~~ V / I  l-u,,,,,,,Vl;rlP,,,,,lV ~~ F/,, ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~
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‘l’iIE c ri’~ OF’ Ni :.-; yo~~
ENvIRoNt . ;N’r/\~ I (Yij~ :c i’ ION l~1) ~T ~

- . T~~~T ION
DEPARTMEN ’I’ OF ~!ATEF. RES OtJR CrS

- I3URETW OF WATER SUPPLY

- - - REPORT OF co~:SULTA:- TS

T ON

pRoposI~D BORiNGS IN GIL-BOA DA~4

BRE1~KJLBEEN PUMPL~D sT:~~~o~- P~ROJECT
PRJ\TT S~’ILLE I1LT RNA T N

S \ )
S S 

~:~-~-C)
C,

0 6 ~ I BY

0~.

S , yr~

~ 17 Mer lin D. Copen, P . E .
lack W. Hilf , P h . D . .  P . E .

- - Philip C. Rutledge , S c.D . ,  P .E .
—I

5
4

Prc tt t  ~;v i11e, N~’w Yor~; Oct ober I i97~
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Th~ ) - :  ~ I t S  t ~- v i  I 1 , it  
~ ~~i -  t ( - 1  . ! i ~ P-~~~L &~~~i b - 5 I ~ ~~

‘ ! : - ; ‘~~ i ~~- L o u  t t ~~~~~~

i~~Ij  11 ‘~~ I ~~~~ S~~ ( I i.  ~ ( 1~ )h - : Y ~~~. - S 

~v- I , :~ I (‘c i t  Y .  015 U)

Cat ~~~ J J  ~~~ ~~~~~ ~~~~~~~~ - I’,’ ~;y ~; t m ~~ t !~~ C. t y of NI  5~~5 • ’ ~~OX ,  ~Jn  is
reservoir of  22,000,000, OUu E J d i  1a~~:; t~~t a  3. CdpJ C~i t \ ’  i~ ; i inpnUi~d~:d
by the Gilboa D.u m locc i te~i on Sc .-~i ri e  Creek . 

S

st r eam f r o m  P r a tL : ;v i l l e , Schohar ~~ County, Ne~-, York. The darn
15 composed of two p: ir ts  — an over f a i l l  m a s on ry  pcir t iori  about
1, 300 fee t  long w i t h  crest a t  E levat  ion 1130 fe e t  and  hevin3 a

S maximum height of 182 f e e t  and a w i d t h  of l5€~ feet at the base ,
and an earth section at Elevation 1150 feet , with core wall,
about 700 feet long . It was constructed in l922—l92~~.

S In order to determine whether this 50—year old darn and
S reservoir could be tused for pumped storaqe in addition to their

primary water supp)y funct ion , t h e  conciit  ion of t he  deui i~u st
be determined . Surilcial examiiiaition murt be supplc~~ented  by
borings w i t h i n  the mason ry and earth pDrtion~

; of th e  ~tructuni~
to ascertz”.n whether d e tc ri o r a t t or .  or o the r  def’ects  c-xist that
have not resulted in any su~ F-:- ~- i ~id ~ ~~~i. ions . Th~ j.’-.~ . ;. ~ ) .  - -
this report j~: to pi t~~~~~IS S~~~~ S - h~. f • I ~~~~ :~ liLt L S ~

consulting engineers Concerning a pro;ram of drilling in the
S 

dam -proposed by Uhi, hail & R i ch Divisi~Jn of Chas . T. Main of
New ~ork, Inc.

On October 14 , 1975 , the  undersi~j~ cd visited t h e  Offices
S of lJhl, Hall & Rich in Prattsvilie , N.Y. , o f f i c e s  of t h e  Power

S 
- Authori ty  of the State of New York in Prattsville and at the

Blenheim—Gilboa Pumped S t o r a g e  i ac~. lit y ,  an d t he  Gil~~~~ D:~.ii .
S In addit ion to personnel of these two organizationr- , t he  Divisior

Engin eer and Section Engineer of the Departmen t  of Wat er  Re-
sources of the City of New York were prcsent . A l i s t  of
part icipant s in the discusLions is given in Appendix A . The

S 
. documents reviewed are listed in Apoen-lix B .

— 3 —

4

5 5 5 5~~~~~~~~ 55 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



fl ~~~~~ -~~-S S -~~~~

/
/ 

S

.

11. (:~ i.~( I , 1 •~ .i ::.. . i , : 5 5 .:1r.: .:: ‘:
~~~~~~~

‘:‘

1. ‘l’o evaluet  the  fe~i s i b i  l i ly  o~. t : L i r~,. : •~~I~ ~ ‘C ! I ’ :~’~~~.’

S vo i r  fo r  t h e  P L O P  . - - ‘d !:i.’..l 1 tb .  4 5 1 1  ~~~~~~: 5 • SS ~~ () _S~~~: - ~~ .S ~~~~~~~ • I

Prut t s ’.’iI. i t’ a i ter n a t  e , t 1~~’ i nt  er r i a l  c.:I~~~5d L t  1011 ~I (ii 1~:- )o S

Dam must  be ascertained .

2. S u r f i c i al  e> :arninai t ion  I t h e  din  j nd .eates  t hat  it is in
remarkably good cond i t i on , consider i~:; i t s  50 year s  of

- . service in a r igorous c l i r nit e .  The ~:one s u r fa c i n g  in
S par t i cu la r  has w i t hst o o d  t- :c-atheriri g .-d sp ilL -:i~’ f lows

with l i t t l e  or no dama g e . R o u t i n e  nu.~~n to n a nce  i~ a l l  t h a t
is apparent ly needed to c o n t i n u e  th~ drt o in servi~ c’.

3. The d r i l l ing  program in t he  dam curt s~~~t in~ of .2 h o l e s
proposed in Items 1 and 2 Appendix ii is ininir:’al and
essential .  Several  addi t ional  holes snd some changes in

S locat ion and d e t ai l s  are suggested  if t ia-a p~-~~- t t  ~~.
are di~~cussed in Sections IV and V.

4~ The type of proq r~~t J) - i ) ..5 .  . )-~~~ .:~~J 1’  ~ 1 ? .. J)5 .’~)C1 ~ - ) L
t h e  In tended purp ose .  The d r i l l i n g  cf yen ica l holes in
the dam in no way will impair the abi i~i ty  of t he  s t r t~c tu r e

~o f u l f i l l  i ts  primary fund ion.  -aver  t he  inferno —
tior i obtained will  he w;~~fu i  tc  t ] j~ ~~::. t ) 1~ e t  ~ - ~~~t ei-
Resources in appra is ing  an d  non t ar  IT thc’ CO!~ i ~ of
th i s  important s t r u ct u r e .
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The mason ry  r’°~ t ion o t~ t l ie  ~~~~~ CL )n -~ ~~~~ Of  cy ci  :-~~~~ ~- ! :  c~~a—
c re te  f o u n d ed  Oli rock f C ) L  _ i :~O() i c e t  Of t h e  ea~;t dUC ct~-s~ r~ I
t ioni of t h e  v al l e y  o i r i i n c J  am e a r t h  darn 700 f e~ t lon j iut t he
west end of the valley. The upst  rcai ,i , do;-:nst ~~ 1~~ I , ar L ~ crc:~.t
sur faces  of the concrete  da~rt ar e  faced with r rldo!~t 1~ dI l — . s  5 - . O f l r y
consist ing of c juar r iu l  blues tone  or qu a r ts  i t  e rock . ~~ir t  j a  11 y
the  e n t i r e  masonry  por t ion  of t he  clara is an over f 10-.-.’ sect ion

5 the downstream por t ion .of  which consists of large steps f r o m
7 to 20 fee t in t read and r i se .  Ver t i ca l cont rac t i-o ri j o i n t s
are spaced about 75 feet  along t h e  l ength  of th e  concr ~ to  dam.

Examinat ion  of the  crest of t he  darn and upst r eam and do;-.’r i—
s t ream slopes reveals t hat  t h e re  i s  very l i tt  ic- ev idence  of

S 
S 

deter ioration of t he  s tone fac i ng ; in f a c t , t he  a l i I~es’ent and
su r f a c e  of t he  masonry  is r e mar k a b l y  good a f t e r  SC) yea rs  of
operat ion. Aside  f rom a few crackcd and eroded stones the on iy
not 55•ceable damage is the  erosion of the  r e i n f o r c e d  con cret e
deflectors downstream from the crest of the overflow sect ion.
These deflector s ck; not appC~- r I C: be 5h~~~~ — ~~~~ ‘1 ~~~~~~~ is fac~5
opera tion of t h e  sp il lw iy,  he n ce t h i s  cros~~on is not a s ign i f i -
cant defect . S 

-

Visual  e x a m i nat i o n  of t he  e a r t h  cia~ - r evea  lcd  t h a t  t -he c , -  :.~
and upstream and downst ream s IS O} .J C c . .15 C: Ifl gOOI I  cs..nd it 1011
Two minor depressions in the u p st r e a m  slope were  t h e  emily  in-
dicated deviat ions from u n i f o r m  condit ions , except for what
appeared to be an old rem iT of a slumped poi- t ion of t h e  up—

S stream r iprap in the  wraparound por t ion of the  f i l l  opp osi te
the west end of the  concrete dam.  Since the  l a t ter  den is
believed to be founded on rock and t he  ear th  clam founcL - ci on an
impervious t i l l, it is l ike ly  L hat  some different ial se tt l e -
ment had occurred in the  past  which was repaired by r ePlac ing

S r iprap arid us ing ec-nerete to  € 1] 1. 1~~ th L  o:r l s c .5t . Thc’~ e is
no present i nd i ca t i on  of seepage th rough  t h e  darn or f o un d a t i o n
(reservoir elevation was 1096.5 feet- ) and we were  i n f o r m ed  t -h a t
none is present wi th  the  resc ’rve i r  f u l l .

— 5 - -
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/ Over f low sect iou S~~~~ t l i t  ~~~~~~~~~~~ 
(~( . s  .~~~~~. - - 

— t rt ’ . ~~~~~~ 1 1—-
way was i r c - p ._’ctt -d e : . in~I t h e  ~~~ t a i . .- - t y  :~~~~- . .  L~~t t  C : ~~~~ O L  th-:

— d a r i .  These out  le im ;  er a  tc;ecl onl y i~or d~ -d a w n  51  t h e  r e :e~~—~
5 vo.ir for inspect ion audi 5r ( p z  I n  . sin ce  so do .’:n .t5 r t lca

are i ide . Two 30—i nch d.iaute~ or p ip:s e~ ch wi  t h i  g .~arc l  and
operat j ay valve:; and by—p ass  p ipe a nd  va ~~~ a rc  cc~u i  oped w i t h
hyd rau l ic  opera t ing mechanisms . The concr ~~tc  in t h e  s t ai r- .-.-ay
was in good condit ion , f r e e  of noticeable cracks. The walls of
the supe r st r u c t u r e  on the crest o f  t h e  d~~r L had S0 f1- : diagonal
tension cracks indicat ive of d i f f e r e n t i a l  settl ’±sc ’nt .

— 6 - -

4



- ~~~~~~~~~~~~~~~~~~~~~~~~

‘V
.

7

’ I\’ . ~ ; -  s

l-~ightt cIril I hoi . c-s a re  1>:~C) p ) . . -:d i.e th~- a~:sx e ~~ i
dicateci C)fl dran- .’i fl~J flUI!lbeY - 1Y~ 7~0 ~--i) , ~~~~ 0. 1t ~~~~~~~~ .

B. Four of thosc-  are lOe~ Lcd J i C s I i  t h e  c-ant  c-s of t h ’~ -
~~~ c :;t

of the darn , two on step ~ 4 , one on step ~6 and one un t he
S spillway apron.  The purpose of these bo ri ngs  is t o  e va l uat e  S

the in ternal  condit ion of the  ch.tiu .

S As an init ial investigation this program is satisfactory.
If t ime permit s, however , t h r ee  add i t ional  holes  along the
crest of the  dam would provide i n f o rma t i o n  for  a more compr e-
hensive evaluat ion of the dam ’ s condit ion . Also by d r i l l ing
the holes along the crest at a d i s tance of approx im:u te ly  f i v e
feet from the upstream face, a be t t e r  a p p r a i s a l  can he made
of possible deter ioration of the  m a t e r i a l  in t h e  Clam.

To check for cracking in the  in te r ior  of the clam , water S

loss measurements and/or pressure tests should be conducted
during the drilling process. The core extracted froo the holes
should also he c a r efu l l y  oxan;i fled : for ~~~~\; tI I I c il . j O y ,  0 :

t ion along l i f t  l ines or oth er  e~~ J. C C t ~~ t .~~ 5 3 ( J. C~~. L .

If indications of crack i ng or seepage are detected . p i.e~ ometer~~
shor b.d be i nst al l ed  to monitor t h e  i n t e rn a l  p ressures  in th e

-
S dam . Add it ional holes may be r equired to det  erii .i ne t he ex ten t

of such cracking .

The proposed drilling program and suggested modifications
are minima l for a reasonable eva lua t ion  of t I n~ physica l con—
dit ion of the ma sonry da rn , and would not in any way damage
or impair the  use and s af e t y  of the s tru c t u r e .  It would ,
however , give the owners a s su rance  of the  cont inued a v a i l a b i l i t y
and safet y of the  dam , and the  p iczorneters i n s t a l l ed  would
provide a means for moni tor ing  the  per formance  of t h e  s t r u c t u r e
in the f u t u r e .
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Thu proposed drill. I y  !~~~0 r~~~i ( it -~ 2 ~~ II ,~~~::~: i:. h )  iu-~
clude~; 4 NX core hvolc~

; C J 10 . i i .  • asd  l_  . i t  h . i a t ~~~ -j1
f i l l .  These a re  to ext  (1151 ~ feel .inlo t h i ?  s-i rf a c a  of  t h e  rock
under the  bu r i ed  channel  f o u nc in t  ion and ar e  to b e  cased t hr ou -j h
soil. Core samples for ick nt if .icat ion ana t~~st irsj will ho
obtained .

No problems a r i s ing  from t h i s  program a re  Ccnte::ip l~~tcd since ~~~
gall  holes are ver t i ca l, casc’d w i t h i n  the  embankment , and can
be drilled even while the spiliway is operating . To obtain t1~maximum information with these 4 holes jt is suggested that G012
be relocated to the  same s t a t i on  as GD1O and be drilled vertically ~
from tne upper downstream berm . Liked-.~ise GD~ should be relocated
to the same station as CD1O and dr i l led  v e r t i c al l y  on the crest
about 5 feet from the upstream edge. If these holes  are provided
with piezometers, a phrealic surface of seepage can be obtained
and monitored. Also the  cf fcct :iveness  of t h e  core wal l  as as S

impervious barrier can be evaluated .

S R e s pec t f u l ly subn i t t ed .

.L 2’i~
(
~~ 
i~/ ) ~~~~~~(

S Mer l~~n D. Copen , P~ E. S

~~~1~~~~~~~~~~~~)’ /~L~~J ~~ ., Hilf , Ph .D -, i.~.
.1 J I / ~~~~~~~~~~~~~~~~~~~~~~

/ 
~~L ( 

— J \~f - ’—C ‘- -~c - e ’ f
Philip C. r~ ;t ledg e . Sc .D. , ~~ E .
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S Jack W . Hilf S

Philip C. Rut ledge 
S

I 

S

DEPARTMENT OF W2\T E R R  RS OUT~ C ES.
CITY OF NEW YORK

Gerald Mestyanick, Section Engineer S

Lyle Proper , Division Eng ineer

POWER AUTHORITY OF TI lE  c;pj~rfl’ OF ~~ w yo~~

Rober L i3urtch

Wil l iam Hynes 
S

Arnold ‘lalgo

S 

VHL , HALL & RICH

R . E .  Burnett  S

C.P. Benziger, Geologist
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1. Breakabeen Pumped S tor age  P ro j  ( C
~~ . Pratt sv i i  le A l t e rn at e ,

SCope of E n g in eer in g  In~’estigat ion. UI-il , Hall & Rich
of Chas . ‘1’ . M ain  o! 

~~~~~ York , Inc

2. I)rawiny l987—O~32—D:I4 , Rev .  0
I3reakabeen Pumped Storage Project , Prattsvilie Alternate —

Boring Locat ion - Plan & Sections .

3. TRANSACTIO~1S ASCE — Paper No. 1509 En:;ineering Geology
of the Cat sk il l  Wate r  Supply by Char le s  P. Berkey and
James F. Sarkhorn , presented at t he  ssut ing of October
4, 1922.
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Sc pr~ of ~~~~~~~~~~~~

Gilb oc Jj ~~~ cir~d the Schohar ie Reservoir  were con~p leted in l~ 24 a s a part

of the upstate reservoir system which  S u p : l i d ~ the City Ci~~ 
FS .CW Yor k w i t h

drinking water throug h t h e  Cutski II Aqu odL :ct  . It v:as b u i l t  an i ly  as a

stream fl ow ic u la to r  for d iver t i n g Schoherie ~~r d e :  to the Ag~edu c t sys tezn~

The established Schoh~irie Reservoir used in combina t io n w i th  ~ pu~~~ed

storage project will r equire investi g ation of four ~dat i ons in the arcu o[
the prop osed structures — the existing Gilbo~ D~~n , prep~ r~I t ~r~n of c ro ss—

sections of the stream , upstream of the reservnir to de te rrn i re  backwater

cond itions , and verification of the existing reservoir Storage capacity.

Fe: perforrniaci this work ~erm ~:.:s 1.~ : 1 •~~~~~~ l S~ Ob~~~1I (:a tu a

access to their property .

Foundation inves tigatio:~s ~vill requ i re  a dr i l l in r :  prcgra~ whir-h will con-

sist of two phases. The f irs t, a subsurface e>:z~L~ration in the vicinity

of the proposed powerplant and ta i lrace , will entail soil samah ing and

obtaining cores from the underlying rock to depths shown approximately S

on the accompanying drawings. The seàond phase wi ll requ ire a ser ies of
borings in the existing concrete of the masonry dam and the areas at the

ear th dam , in the area~ of the proposed ciaft’ c2:~trolled d i l ;cLar qe  spi !wiy.

Drilling procedures in both phases will require t h?t  d r i f l i n g  f l u i d s  be re-
cycled throuc~h an en clos ed system of t anks  wh ich  w i l l  colie~~t s ludge  and

ta i l ing s from the dril lh~y operation . The drill water and s lU ~ .
SsjC ~v il l  be

hauled ~~~~ from the reservoir ar ea to diSpOSal. OthCI i p~OC-:dt1 r~’s O~ w : —

ling and sarnplincj will be conducted in a nar c~e~ ma :.ne r und~-r spec ia l  ~‘er--

mit  from the \Vkl) . Spe c i u j ~~i i o;~j  for the wc:~: ~.- i 1l i:~~~-~ i . ’ ~ :evis  .~~~. - f - ’
restotation of th .! Si t e  t~~~, ~I S  flC1~l f l ’f as p3~3Siii !e , i t s  c xj ~~t j r y ~ L U . u~~~~~~1(1 . l

4

—  ~~~5 5 S~5 5~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~ --



5 
5—  5 

5

— 2 -

to t h ’  ‘ ; c ~~~ j ’; of :: - ~~~~~~~~~~~~~

SL! r f c ! c ’ i a (  ‘ ; ~: !: !~~j : !t i ~~’~~ t_ ,f t~~it ~~i) 
‘S .

~~ i _  5 5 i :~ ~j - ; :’ ; ~ll ,’
(:o~~ i t~ w:~ ~~~~~~~~~~~~~~~ • ~~~~~ war~~~:.t ~~~~~~ i5 --i\ : t i q .- i t  ~~~~~ t~

g u S !I~~~a~~e~~’ 1~~~) C ; ! t  ~ ~~ t h ~5 ’ h l e  of th~ pro~~~:;~~ i ~~~~~~~~~ S-m~~~inq of
the ex i s t i n g  con st ruc t i on  t n a t ~~i i~~l. L ,  ~~~ C 1 l~~~:~S~ i i •~•~ V/ i l l  b~ done 

S

deter m ine its pr esent p h y sic:~ l c c : d i t i u :i  . The i n i t ~~ l prc :;:a::~ c-~H~ for

S pp o i m el y s~~~~n NX typo cores in the  ~~~~~~~~~~~~~~~~~~~~ c-am . The holos wil l be

- located . iR the crest and/o r in the  dc,wn~. t ream r~~i l l . . -~ y area . If ev iden ce

of ex tens ive  det eri or at i ca is ruscovere d , add f t : o r ~a I cores mu~ be d r i l l e d

to confirm the extent and severity . The NX type cores would ‘be taken

throughout the total height of the dam and so:ne dis ancc t r i t e  t he  bo:h~or-k
on which the dam is founded .

For the testing phase of this program , one or rrore si ’: ir~ :h d i a m et e r  co res

approximately fifteci ri feet in ler ~qth w if l  be ta~~m i~ e t~ ’ :: ~
after inspection of the :~x cores. }‘olh iwing  cu : ; .p k  :I ~~~ of the  d r i l l i ~:j  pro--

gra m , t he core holes will be filled with concz-et~’ to the surfaces f~orn which

they were drilled . [ I

- 

- Approximately four  holes will  be dr i l l ed  in the existing earth em bankment
S dam and water c u t— ~~ff wa l l  area and core samples  te~l l he t&:c;i . The 

-

accompanying drawings show the locations of these ho les .  t
Tests to be perf ormed on the concrete samples obtained from the cores , S

wil l  include d c t c r mj n a t ~~,n of u n i t  w e i g h t , con ;~ : ~‘ss i v -  st r e n ~; ~h , she .m r

va lue s , and Young ’s modulus.  In a d d i t i o n  petr c~ rap h ic exam i nat i on of
repr eser it a tiv e secti ons w i l l  be made to e x a m i ’~ pC ! O~~ SInJ  ~~ 1; E’ f l t  i t ion

of con struc ti on rna ter i~u1s . Copies of th~ l ’ ~or .~ ~~~~ •~ •~k l1 ., 1 b~
fu rn  ishecl to t h e  WRI) for their r(~c3iTC1 S

4 S

5 5 5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —5 —- - — - 5  S-—~~~~~~~~
- --- S



—3-

Sc vt 1 !  1 1’ ~m ci: ’.. f o r  t~~i~~ ~~~ . ~~~. ‘ ~ C -  1 •~~~ S . 5 . l • S  P

v~~ t i~j~ t~ d .  One o~ th ~~: i  •~ I t - - t t • • • ~~• O S  - .  ~~S ; I: S ;S . I~~~S • •

~~~~~~~~~ al~ I i I d~;:~:er~ h .Sc ’ c~~a~~~:s !  c,[ ft- u r i c - e r t  • : ty af S _  1O~ S - :  I O~~~
_

surface in this area and e~ t’ ~~ t \ e  Ch ~ 0 pr~ ~~~~~~ : • :S~~~~~•~~

r e t a i n i n g  wall , and slopes of ft. ’ h•! z he:~ : . The :-~~~ I -
~ i for  t~~ • S S _  S

controlled :;p i l h.v :i y app ;5 ir s  t~ i be ~~~O~~S •  • S~~ t S  • S ~ •jL - ~~ S of th ~ e:•: ir~
1324 foot long sp ilb- . -ay . T h ir ;  1ec-i~ ic ’n v.’ould . . L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . 5

low water veloc ities and c o f f er ( ld r r in q  the cor :t:ccti~ r~ ar e- i  would be

sorn~ what  less d i f f i c u l t . It w i l l  r e q u i r e  a r:ew S — N  sc ii !way ta ihaca

channel to be e> :cavated to discharci e ir~to the exi~~t i n q  na tu :~~l ~::1u;~nel  .

string ent do -- sign condi t ion s are :‘resentl ~- b ein~ ~~~aO5CC ~‘V the

Federa l Power C~~ cn~ i !;Siorl a!~cl o th er  S lg C n c 1 € .~~ r :  
~~~:

S S 5 . ~ i He f : :  ~~~ - i~~~ ’t~j

of dam str -ctur es . We propose to inves t igate  severa l  c~ :~~it .L~:-is of

loadin g for both tl ;~ s t r ~ c~ n~t: 5L5 • 1~ (5 5 ‘ .  S • . ~~~~• •

controlled spillv;ay. Basic design co:~d it  as wi l l  ir lu~e: u~ li f t  va:~’iny

from ful l  h eadwater  to taiiwatt.~r over 10?% of base , - ice loads

earthquake , and the e f f e c t s  of the h r :. :i:n~~ . p::. ‘010 5 5 S ~ ~ ~~I S ’ S C \ t ~~~~. t  
- L

that B lenh e im— Gi lboa can discha rge . Cases t~ he ir.v~ sti ~ ated are listed

below:

Case I Norm al Oper atin g leve]s
HWL El. 1130.0’ S

TWL El. 9~ 3 .O’
Up lift  Included S

Case II Normal Op erat ing Level .- i t h  Ice
HVIL El.  1130.0’

S Ice ~k/Ll’ El .  1130. n ’
TWI. E l .  ~O3 . O ’

S Up l i f t  Included

Ca se III  llorizc-nta I ~ at t :ian~:e hr-ce I-: : t b-a (I .
un (lef Noi mnal ( ~ u a t i : : . :  _ . (r ~~’_ ’ . ,
Water Lo -vuls  same as ~.a se I
U p l i f t  :nc hider!

4
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1. 1 - l 

-

~ ‘ ~ ( - :  -

~~J 1) ’. 1 ~~~t ~r t ( : lu~~~~

I::-:-Inhir~atic~:l 
(,f t tu _ ~ ~! ‘ ..~i~. t m ’ ,~ ::i f~~ S . 1 (_~ t ; . S : . . ;  0 S~~_~~~

~~ S
’ sho:;~ no m :~~:J o r  d e f ’ s t s  ~.u crh as  cr .~~:t - i r t~: , ‘‘~ - s~~ • ‘~ - . t \  ~ a I . .  0.. c. a

S 

tra cti on j o i n t s , e :-:~ ’ r l s i v e  sp~d !i n g c r :L e ~- :- :r :t i ~ .; iea~~S . ~ b er e i~
pitting of the lionizoat, I p l o i z e  Of th - - sp~ ‘ 1’.-: ::. s tel  ‘5 . r : ’ .e a r -  a r

deep as 3 feet , wh ich  ho- -’.-c ~‘er ceui~ e~m ~~~ :~ -rr a i r ed  . ~1hr ~re .~— -~s ~~::.e
- visible seepage , the origin of which  could ust  La est~:L~i:;l:5 -d ~:

S t ime . Two e x i st i n c~ d m a  i:~r; in s tep  N a .  E~ were r u n n i r ~ ~~~ .Or , the

of which w~~s su s p o ct er l  to be Ii o:u tb -a  h i l l s i : a , bu t  i t  co~:l~ ac~ b e def ~a—

itely es tabl ish ed . From th i s  ;ts;~- :c t  a r id th e f~ c-t that  L a  5) i - a :  S
- 

old , we suggest  t h a t  a f t e r  a l l  cor i aq  h a s  he~ a done ari d ~~~~a los t e r t a d

tha t two ir ir lop endent  au t h o r i t i e s  ~~~~~~~~~~~~ to t he  \ .~~~~~~ 1. a • ~~~t

S i ’ASN ( s  CXI)enSe , t ( ’i I SY V ( I I i O 3 l 0 t! -~~ ~ I r ’ .:-~ re a - ~ -dy

by Uhi , Ha I l  & Rich to tes t  the s taL ~~i i t y  arid :- a fety  of t r . C  - tr ’ ,ct i:~~ .

We propose for your cons id era t ~on th e  follc - .-:i ; :-; ex;- e r t ~;

S 

Dr . Philip Rutledge l)r . Jack V.~. f l i l f  . r l i a  ~ . 
( ~e r o

S Profile sections of the reservoir bottom to d et e r m i n e  th e a ra c~~at c-f -
~ i l t r i t i e r i

that has occured during the past f i f t y  years  cr-; nece~~sar  - - t a  vo r f fy  the -

available reservoir c a p a c i t y  and to  form a i~~ Hs for p r ( ;d ic t ioa  of f u t u r e
S 

- - 
S siltation prob lems . A survey u t i l i z i n g  the ~~ cal led ‘Sp~ r ke r — ~~~~ - :or ” 

-

S techniques has been done for th i s  phase  of tb -a  investi :;aticn . A t~ cc of

the reservoir bottom V/a s obtained us inq an f u s t r u m e n t  m n o u r i t r ~ in a sni~ 11

S powered boa t propelled  at  a conr ~- in t sr eed . ‘lIre cia ft n ;e~ ~-a~ ai illo

In S JZC to th ose pr esent ly  a flowed en t~ e f :.h ~~~~ iC ~~~ :~~ :v ; ~r f - r

S 
purposes .
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To p t ( :d i Cr . ‘_ ‘: ‘ t ’ - r  1’ v-_ - !r; ‘_ u ’5~~~ t~ ~t !:a ~~ .t r- .5 _ r (y r r : r : i . . ’.o v . - i : -~

of the  e:•:is t iri q darn  , (ri  ~ S S — S C O t  ions of Schob :~r ~~
‘ reck u ns r a  :r cIf the

reservoir will be esse~: t i n t  fo r  backv.’, j tul  cc los t  t~oas . Th is  -.-~o,: ~: w i l l

be clone by gr ound survey  crews . It is e>:peo:~. th~ t this in’a.-stiyetion

will extend from De vasecjo Fa ll s  to lb to via !~i It . -

S Uhi, t in ) ]  & 1~ich D iv i s io r  of

- 
Chas . T . Main  o5f New ~ or-r  Inc .

S 
S 

- Ôctob0: 13 , 1975

4
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DEPAR~ t€NT OF WA FtJ~ RESOLI~CES
S
. 

Bureau of Wa ter Supply

ME MORANDUM

Abr aham Groop man , P.E.
Assist ant Comm i~ sionar and Ch ief Engi neer

George Mekenion , P.E.
Dep uty Chief Engineer (Watersheds)

~TE: December 18 , 1975

SUBJECT: Improvements to Water Supply F a c i l i t i es
Schoh cirie Reservoir — Pruttsvi lle Pumped S to r - .m g e

S 

Power Project 
-

.
‘ 

~ - e * * * * * *

The staff of the Power Authority of the State o f  New York (PASNY ) is
S g thei .- studies on the fea sibility of developing the Protts—

S yu le Pumped Storage Power Project which pro poses to use tho Scho—
hon e Reservoir for a lower pool. As you know , this has been proposed

- in a supplement to their application to the Federa l. Power Corrsr ~is sio n
as an alternative to the PASNY pro posed Bre o kabo en P r o j e c t .

- 

- 

As we hove discussed , if PASNY and the City go ahead with the Pratts—
v~ lle Project , part of the compensation for the uso of Schoherie

S - - Reservoir in this project should be the ronovoted , reh abilitated and
5 updated by PASNY of the facilities of the Schoharie Pebervoir enzl

watershe d.

Therefor e , for your consi deratio n , th ere is listed below an ou tli ne
S of th e various projects conceived -~ f by the watersheds staff.

A. G il boo ~~arn, Bl owo f f , Spil].woy and Waste Channel

• 
S 

- Since the PASNY staff and consultants envision signific a nt
S - changes at this site , let if suffice to requi re tha t there

b e a
5 

1. Complete rehabilitati on of masonry spillw~.y , earthen
S di ke and was te  channel in conjunction with proposed

S • S 5 alterations.

5 2. Complete rehabili tation of blow—off system and chamber ,
to include new valves , el ectric operators , con trols and

S -
- flow meters ,

- B . Rehabilit ation of Shandaken Tunnel Intake by S

1. Replacement of valves arid valve operating system .

S ( 2. Reh abilitat ion of the venturi — flow meos uri n~i system.

4
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~ ~ t~~f l t  çof l~~nis~~~ .S),,r

: ‘ i  Ch i t - f E_ ncji neer Ir~prov~ rn~ r~t .  to  t~~r ~~.p p l y ~~- ’.~c - t l k t L e 5
Schohir is  Re-~e rvo ir

/

3. In s t a l la t i on  of  a s y s t e r n  to t ap  the r e s Cr v ~ i r at
se l e c t i ve  be v el s.

4 . Peolc icoment of the trash rocks and trash removo ~~ c r .~r.e
wi th imp roved design.

5. Removal of silt from intake channel and in~ t~i il a t i o n  a ’
system fo r keeping channel clear of silt .

6. I nst allation of a boom or other device to pre vent l ;rge
S logs and trees from entering intake channel.

C. Improvem ent of Schoharie Reservoir b y

1 . Breaching or removing the log crib dam b u ilt dur in g the
constr uction of the reservoir in the l920’s.

2. Sluici ng or dredging the silt deposits on the reservoir
bottom 1 above the elevation of the intake channel floor ,
into the unavai l.ub le water pool.

3. Developing acces s roadways to various points around
reservoi r.

C. Additional. Improvements to Shcindaken Tunne l intake S truct ur ~ by

1 , Rehabilitating or modernizing plumbing, h eo tin~ ano S

electrical systems .

2. Paving access road.

3. Rehubi ]itii ting roof , walls , etc.

S E. Replacement of the Prottsvi lle Sect ion office , garage staff arid
S sh~~ faci lity, possibly at the power plant complex. 

S

S 

F . Development and maintenance of on erosion cont rol. progr am on the P

watershed

6. Cornpleto takeover of the Schohonie Reservoir with the City to
ret ain exclusive water supply _ righ ts .

The objective here is to relieve the City of i ts tax oblig ation
on the dam ond th e water supply lands .

As you can see these items are in appro ximate order of acceptabilit y
to the Deportment and to PASNY . Cert oinly the first cn d second ore

4
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G r o op . T~- i c ~~, P.L. d~
‘ .s~~~tcnt  Corrinissioner S

ch ief Lngineer Imorove;nents to S a t er  .
~~

p
~~
ly Foc ilit~~o~

~chohc~rie  Uoservc .ir

monc~~’c i -y ,  t t v  ir~~~rd i~i considered important and th~ l’:t~~-. t -~o~ ~
- ile

b ola , ~ ‘aLld b~ g iven some thought.

The se improvements should take pr ecedence over any p y m ~nt .  fo r  u~ e
of the  re servoir. S

George Meken ion , P.E.
Deputy Chief Engineer
W atersheds

GM~~la

cc: Groopm an 
~,
,-

• c d ~~~~
~~ kenxan
Proper (2 ) - S

S .

S 

-

~~~
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- Water Cushion at Gilboa Darn Schoharie creek. The length of the dam is
l i t ,  i .~ its heigh t approximatel y ft . and it~In order to form a permanent pool and section trapezoidal , with a vertical up-stream

water cushion down-stream from the highest face , a top v.-idth of 8 ft. and a bottom width
porti on of the ovet-fall section of the main of about l1~~ ft. The (lain is constructed
dam of the Gilboa Dam of the Schoharie on the surface of the rock ledge of the creek
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At Ex tre me Right. The Feregroii nd I, the Sm ,tI Cure ~-I Darn a Cou -~e of COI,vtr UCIiOU . aehind ii Pav ing of

Creek Red V . a ,  in i roc re~3

S ;- Development of the Board of Watet- Supply bott or~, to which it is anchored at 5-foot inter-
- - 

of New Yot-k City, a small cyclopean masonry m i s  by 1-in. squat -c steel rods 6 ft.  in length
dam l~as been constructc(l at a point about which are grouted into holt-~ drilled to a depth
bOO ft. north of the darn line. This small dam of 2 ft  into the rock5 Contraction-joints were
Is curved in plan , with a radius of 240 ft., and formed at 20-ft.  intervals and are similar in
is anchored into the abutments of the old T n -  type to those of the main darn , including S
Countly Light & Power Co. dam across the the copper cut-off stri ps.
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C H E C K  L I S T
HYDROL OG I C  AND H Y D R A U L I C

E N G I N E E R I N G  DATA

DRAINAGE AREA C H A R A C T E R I S T I C S :  314 Square Mi eE rolling wooded hills

ELEVAT I ON TOP NORMAL POOL (STORAGE CAPACITY ): 1:30 (60,000 acre feet)

ELEVAT I ON TOP FLOOD CONTROL POOL (STORAGE CAPAC I TY : N/A

S ELEVATION MAX I MUM DESIGN POOL: 1140.0’

ELEVAT ION TOP DAM : 1150.0’

CREST :

S a. Elevation 1130 O
b Type 

— 
Broad crested weir

c~ Width 1l~0
d. Length 1324.0
e- Location Sp ill over N/A
f Number and Type of Gates N/A

OUTLET WORKS :

a Type 2—30” pi pes into tailwater basir
b Loca t i on  j unction of concrete and emba ik~ont section
c. Ent r ance  inverts at intake s t ructu re  

—
ci. Exit inverts Unknow n
e Emergency draindown fac iflties 2—30” P1P =S into tailwater basin

HYDROMETEOROLOG I CAL GAGES:

S a Type Stream gage (check at Shand~~~~r~ Gat~J~ouse) _____
b. Loca t i on Prattsviile
c. Records Kept at field office in Prattsv~1ie —_______

• MAXIMUM NON-DAMAGING DISCHARGE 54,150 cfs - 0ct~ bCr 15 5) 1955
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This report provides information and analysis on the physical  condi t ion  of
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