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Buck Horn Lake Dam was judged to be unsafe-non-emergency due to a seriously
inadequate spillway.
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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
R.Y. 153 Jackson Creek Dam
R-¥. 172 Lake Algongquin Dam
N.Y. 318 Sixth Lake Dam
N.Y. 13 Butlet Storage Dam
N.Y. 90 Putnam Lake (Bog Brook Dam)
N.Y. 166 Pecks Lake Dam
N.Y. 674 Bradford Dam

| Sturgeon Pool Dam
N.Y. 414 Skaneateles Dam
N.¥. 155 Indian Lake Dam
N.Y. 472 Newton PPalls Dam
N.Y. 362 Buckhorn Lake Dam

The classification of "unsafe" aopplied to a dam because of a seriously in-
adequate spillway 1s rot meant to connote the same degree of emergency as
would be associated with an “"unsafe" classification applied for a structural
deficiency. It does in:an, however, that based on an initial screening, ard
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 downstreamn from the danm.

Consequently, 1t 1s advisable to implement the recommendations previously
furnished in the reports for the above-mentioned dams as soon as practicable.
1t is requested that owners of these daiws be furnished a copoy 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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NANEN~-F

Honorable Hugh L. Carey
Governor of liew 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 Dans.

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 Iover Warwick Reservolr 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. 42] Oneida City Dam

N.¥. 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)
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PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam Buck Horn Lake NY362
State Located New York
County Located Otseqo
Stream Buck Horn Lake

Date of Inspection September 6, 1978

ASSESSMENT OF
GENERAL CONDITIONS

The Buck Horn Lake Dam is an earthfill dam with a wood sheeting core wall. The
dam is approximately 280 feet long and approximatiey 15 feet high. Top width
of the dam is 10 feet. The principal spillway is located just south of the
center of the dam and consists of a 30 foot wide ogee type concrete spillway.
Spillway elevation is 3 feet below the top of the embankment. The dam drain-
line consists of a 24 inch corrugated metal pipe with a submerged slide gate
controlling flow to the inlet of the pipe. Mead Creek, the receiving stream
from the impoundment crosses the Delaware and Hudson Railroad and New York
State Route 7, approximately 1/2 mile from the dam, placing the dam in the High
Hazard Category. The dam has a storage volume of approximately 560 acre feet
placing the dam in the Small Size Cateqory. Buck Horn Lake Dam was constructed
in 1949 by the Buck Horn Lake Development Corporation for use as a recreational
facility for residential properties surrounding the lake.

Using the Corps of Engineers screening criteria for initial review of spiliway
adequacy, it has been determined that the dam would be overtopped for all
storms exceeding approximately 30 percent of the Probable Maximum Flood (PMF).
The spillway is therefore adjudged as seriously inadequate and the dam assessed
as unsafe non-emergency.

The classification of "unsafe" applied to a dam because of a seriously inade-
quate 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 com-
putations, there appears to be a serious deficiency in spillway 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,

It is, therefore, recommended that within 2 months from the date of notifi-
cation to the Governor of the State of New York, owners engage the services of
a professional consultant to determine by more sophisticated methods and pro-
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cedures the adequacy of the spillway. Within 12 months of the date of noti-
fication to the governor, appropriate remedial mitigating measures should have
been completed. In the interim, a detailed cmergency operation plan and warn-
ing system should be promptly developed. Also, during period; of unusually
heavy precipitation, around-the-clock surveillance should be jrovided.

Other areas of concern have been noted which should receive attention:

1) Trees and brush should be removed from the dam surface and the areas
should be seeded and mowed so that they may easily be inspected.
Trees and stumps should be removed from the abutments and the stump
holes should be properly backfilled with impervious material.

2) Riprap should be placed on the upstream face of the dam at the
waterline to provide adequate protection from wave action.

3) The drainline from the dam should be inspected throughout its length
to determine the amount of deterioration that has taken place in
areas that are not visible from the outlet end. Th2 drainline, if
severely deteriorated throughout its length, should either be re-
placed or relined and grouted. The shear gate controlling the dam
outlet pipe should be accessible for operation from the water sur- -
face.

The work on all areas requiring remedial measures should be performed under the
direction of a Professional Engineer. While these problem areas do not appear
to be significant under normal flow conditions, they could be sources of dam
instability during a severe flood event.

Dale Engineering Company

John B. Stetson, President

(it

Approved B Col. Clark H. Benn ;
Date: , fC& p{‘,é 4 New York District Engineer
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DOWISTREAM

1. View looking west across face of dam.
Spillway is in left portion of picture.

2. View looking west shows typical over-
bank area and structures close to the
water's edge.
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3. Another view looking west showing lawns
and docks in the area.

4. Closeup of spillway surface which is in
serviceable condition with some surface
erosion.
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5. View of spillway apron which is also in
serviceable condition. Notice drains in
channel wall.

6. Typical picture showing treed area on top
of dam.




/7. View of downstream spillway channel.

8. Outlet pipe area.

i 2t aabas that tha enilluwav i¢ inadeauate.



9. Closeup of corrugated outlet pipe with

1ts rusted-out invert section.

castern portion of embankment
across the spillway.
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10. View of heavily treed area along the

looking




| PHASE I INSPECTION REPORT
B NATIONAL DAM SAFETY PROGRAM
I NAME OF DAM - BUCK HORN LAKE  ID# - NY362

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority

Authority for this report is provided by the National Dam Inspection r
Act, Public Law 92-367 of 1972. It has been prepared in accordance
with a contract for professional services between Dale Engineering
Company and The New York State Department of Environmental Conserva-
tion.

b. Purpose of Inspection

The purpose of this inspection is to evaluate the structural and hy-
draulic condition of the Buck Horn Lake Dam and appurtenant struc-
tures, owned by the Buck Horn Lake Corporation, and to determine if
the dam constitutes a hazard to human life or property and to trans-
mit findings to the State of New York.

This Phase I inspection report does not relieve an Owner or Operator-
of a dam of the legal duties, obligations or liabilities associated
with the ownership or operation of the dam. In addition, due to the
limited scope of services for these Phase I investigations, the in-
vestigators had to rely upon the data furnished to them. Therefore,
this investigation is limited to visual inspection, review of data
prepared by others, and simplified hydrologic, hydraulic and stru-
ctural stability evaluations where appropriate. The investigators do
not assume responsibility for defects or deficiencies in the dam or
in the data provided.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

The Buckhorn Lake Dam is an earth-fill dam with a wood sheeting core
wall. The dam is approximately 280 feet long; the maximum height of
the dam is approximately 15 feet. Downstream slopes on the dam are 2
horizontal to 1 vertical; the upstream slope is 3 to 1. The top
width of the dam is 10 feet. Plans indicate that the upstream face
of the dam was riprapped at the waterline and at the toe. The plans
also indicate riprap at the toe of the downstream slope, however,
there is no evidence of riprap at the downstream toe in the field and
the riprap at the waterline is in poor condition. The principal
spillway is located to the south of the center of the dam and con-
sists of a 30 foot wide ogee type concrete spillway. The spillway is
situated at a level approximately 3 feet below the top of the




embankment. Pipe supports in the spiliway allow for the placement of
flashboards although no flashboards were in place at the time of the
inspection nor were they on the site of the dam. The principal
spillway is constructed of rubble masonry with a concrete surface.
The plans of the dam indicate a drain line of 30 inch diameter. In-
spection at the site indicated the drain line to be a 24 inch corru-
gated metal pipe. The drain is controlled by a submerged slide gate
that can be operated only by divers. Mead Creek, the receiving
stream, is founded in glacial till and shows little sign of erosion.
The channel immediately downstream from the spillway is heavily
overgrown with brush and small trees. Loose rock fill has been
placed at the toe of the spillway apron.

Location

Buckhorn Lake Dam is located in the Town of Unadilla, Otsego County,
New York.

Size Classification

The maximum height of the dam is approximately 15 feet; the storage
volume is approximately 560 acre feet. Therefore, the dam is in the
Small Size Category as defined in The Recommended Guidelines for
Safety Inspection of Dams.

Hazard Classification

Mead Creek, the receiving stream from the impoundment, crosses the
Delaware & Hudson Railroad and New York State Route 7 approximately
one-half mile from the dam. Therefore, the dam is in the High Hazard
Category as defined by The Recommended Guidelines for Safety Inspec-
tion of Dams.

Ownership

The dam is owned by the Buckhorn Lake Development Corporation.

Purpose of the Dam

Buckhorn Lake is used for recreational purposes by the residents of
the Buckhorn Lake Development. There are no provisions for public
use of this facility.

Design and Construction History

The Buckhorn Lake Dam was constructed in 1949. Since the completion
of construction, the west wall of the spillway structure has been
replaced. The original west wall of the spillway structure collapsed
due to excessive soil pressures. No other information is available
regarding the design or construction of the dam.




1.3

Normal Uperational Procedures

The dam is owned by the Development Corporation composed of residents
of the area. Maintenance of the structure is provided by volunteer
work groups composed of members of the Development Corporation. Ma-
Jor maintenance is provided through contract with local construction
companies. There are no standard operational procedures for this
facility. Water discharged from the impoundment is controlled only
by the limitations of the spillway.

PERTINENT DATA

a.

Drainage Area

The drainage area of Buck Horn Lake Dam is 1.882 square miles.

Discharge at Dam Site

No discharge records are available for this site.
Computed Discharges:

Ungated spillway, top of dam 500 cfs
Ungated spiliway, design flood 1003 cfs (1/2 PMF)

Elevation (feet above MSL)

Top of dam 1183

Maximum pool - design discharge 1184 (1/2 PMF)
Spillway crest 1180

Stream bed at centerline of dam Approximately 1167

Reservoir

Length of normal pool 2800 feet
Storage

Design surcharge 340 acre feet
Normal pool 560 acre feet

Reservoir Surface

Spillway pool 83.6 acre
Dam

Type - Earth fill and masonry

Length - Approximately 280 feet.

Height - 15 feet.

Freeboard between normal reservoir and top of dam - 3 feet.
Top width - 10 feet.

Side Slopes - 2 on 1 downstream; 3 on 1 upstream.

Zoning -~ None.




Impervious Core - 4 inch wood sheeting.
Grout Curtain -~ None.

Spillway

Type - Weir

Length - 30 feet.

Crest Elevation - 1180 (MSL).

Gates - None.

U/S channel - None.

D/S channel - Short concrete apron, natural
rocks.

Reqgulating Outlets

24 inch diameter corrugated steel.

stream channel on flat
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2.1

2.2

2.3

2.4

SECTION 2 - ENGINEERING DATA

DESIGN

The information available for review of the Buckhorn Dam includes
plans for construction of Buckhorn Lake, included in this report as
Figure 2 through Figure 6.

CONSTRUCTION

No information available.

OPERATION

See Section 4.

EVALUATION

Review of the plans indicate that the design of the Buckhorn Lake Dam
was adequate. The dam has been in place since 1949 with no evidence
of any incident which would affect the safety of the dam. Therefore,
additional investigation into the design and construction of this
facility is not necessary at this time. Visual examination and the

data reviewed were considered adequate for this Phase I investiga-
tion.




SECTION 3 - VISUAL INSPECTION

3.1 SUMMARY

General

The field inspection of the Buckhorn Lake Dam took place on Septem-
ber 6, 1978. The dam presently functions to provide an impoundment
for recreational use. Water level at the time of the inspection was
at spillway elevation. The inspection team was accompanied on the
inspection by the President of the Buckhorn Lake Development Corpora-
tion.

Dam

The dam and spillway visually conform to the plans as provided in
this report. The embankment is overgrown with trees, brush and tall
grass. The embankment is generally in good condition. Wet areas
were found at the downstream toe of the dam just north of the spill-
way. No evidence was found to indicate flowing water in the wet
areas, however, typical wetland grasses were found in these areas.
The riprap on the upstream face of the dam was obscured by the heavy
growth of the brush. No evidence was found in the field to confirm
the existence of riprap at the downstream toe of the embankment as
shown on the plans.

Spillway

The concrete spillway is in generally good condition. At the time of
the inspection the spillway was covered with dry algae; a small flow
was observed over the top of the spillway. The face of the spillway
is somewhat eroded. A small crack exists across the face of the
spillway.

Appurtenant Structures

The drawdown pipe for the impoundment consists of a 24 inch corru-
gated metal pipe with a submerged shear gate. No provisions are made
for operating this gate from the water surface. Operation of the
gate is possible only by diving down in approximately 12 feet of
water to manipulate the shear gate. Discharge end of the corrugated
metal drawdown pipe was severly deteriorated. The invert of the pipe
at the outlet was completely rusted through exposing the soil around
the pipe.

Downstream Channel

The channel immediately below the spillway is heavily overgrown with
trees and brush.




SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

Operational procedures have not been documented or written up by the
owner. The inspection team was unable to witness any operation of t
this facility. Normal operation of the dam consists of outflow from |
the impoundment being controlled by the geometry of the principal

spillway. The dam was reputed to have been inspected two years ago

when the impoundment was drained. The dam had been drained once

previously.

S t— N

4.2 MAINTENANCE

! Maintenance for the facility is provided by volunteer groups from the
Buckhorn Lake Development Corporation. The embankment and slopes of |
the dam are poorly maintained at present.




5.1

SECTION 5 - HYDROLOGY AND HYDRAULICS

EVALUATION OF FEATURES

The Buck Horn Lake Dam lies at the southern end of Buck Horn Lake.
The drainage area of the lake is 1.88 square miles as planimetered
from U.S.G.S. quad sheets, the lake is 0.53 miles long with a surface
area of 0.13 square miles. The volume of the impoundment is purely a
function of the natural watershed. For the dam's location, no his-
torical information was available on the occurrence of flood events.
Also, no information relevant to the design of the dam was available
for this investigation. Therefore, this analysis is based on infor-
mation obtained from the field inspection, the plans included herein,
U.S.G.S. quadrangle mapping and other sources of information and ref-
erences listed in Appendix E. The hydrologic and hydraulic analysis
is provided in Appendix C.

The purpose of this investigation is to evaluate the dam and spillway
with respect to their flood control potential and adequacy. This has
been assessed through the evaluation of the Probable Maximum Flood
(PMF) for the watershed and the subsequent routing of the flood
through the reservoir and the dam's spillway system. The PMF event
is that hypothetical flow induced by the most critical combination of
precipitation, minimum infiltration loss and concentration runoff of
a specific location that is considered reasonably possible for a par-
ticular drainage area. Since this dam is in the Small Dam Category
and is a High Hazard, the guidelines criteria (Ref. 1) require that
the dam be capable of passing one-half the Probable Maximum Flood.

The hydrologic analysis was performed using the unit hydrograph meth-
od to develop the flood hydrograph. Due to the limited scope of this
Phase I investigation, certain assumptions, based on experience were
used in this analysis and in the determination of the dam's spillway
capacity to pass the PMF. This was done with the concept, that if
the dam was unable to satisfy this criteria, further refined hydro-
logic investigations would be required. In preparing the unit hydro-
graph, both Clark and Snyder coefficients were estimated. For the
Clark Method, values of Tc = 0.95 and R = 0.95 were computed. The
values of R/(Tc + R) was estimated at 0.50 for the analysis. For the
Snyder Method, values of Tp = 3.60 and Cp = 0.625 were computed. The
two unit hydrographs were developed from these parameters as well as
two sets of PMF hydrographs. The resulting two PMF hydrographs de-
veloped from the two methods were then compared and evaluated. The
PMF hydrograph was determined using the Probable Maximum Precipita-
tion rainfall data obtained in Hydrometeorological Report No. 33. An
index rainfall of 20.5 inches for 200 square miles for a period of

24 hours was used in the analysis. Base flow for the basin was as-
sumed to be 2 cubic feet per second per square mile, while loss rates
were set at 1.0 inches initial abstraction and 0.1 inches/hour
continuous loss rate. The loss rate functions for the basin yielded
17.62 inches of runoff from 21.31 inches of precipitation. The flood




surcharge storage effect from the lake was assumed to vary linearily
with the spillway elevation surface area (the lake's spillway eleva-
tion surface area times the surcharge depth yeilds storage - See
Sheet C-4). Only the service spillway was evaluated to pass the PMF
hydrograph. The draindown conduit gate was assumed to be closed.
Although the dam is maintained by the lake community and the Buck
Horn Lake Corporation, no one is assigned to keep watch on the dam on
a full-time basis. In addition, the drawdown outlet gated is the
center of the lake and is submerged. The spillway capacity (up to the
top of the dam elevation) considering the service spillway only is
estimated at 500 cfs. This was based on an effectively spillway
length of 30 feet with a discharge coefficient of 3.2. The earthen
dam section was assumed at elevation 1183 for the total length of the
dam. The elevation of the lake was assumed to be at the spillway
crest (elevation 1180) at the initiation of the flood event.

The U. S. Army Corps of Engineers, Hydrologic Engineering Center's
Computer Program HEC-1 using the Modified Puls Method for flood rout-
ing was used to evaluate the dam and spillway capacity. The results
of this analysis are shown below:

HEC-1 PMF ANALYSIS

CLARK'S METHOD SNYDER'S METHOD

Routed

Percent Run-off Routed Run-off Routed Flood

of Discharge Discharge Discharge Discharge Stage
PMF ~(CFS) ~(CFS) (CFS) ~ (CFS) (FT)
10 488 176 274 134 1181
20 976 457 547 263 1182
30 1464 324 821 537 1183
40 1951 1221 1094 768 1183
50 2439 1821 1368 1003 1184
60 2927 2285 1641 1331 1184
70 3415 2744 1915 1632 1184
80 3903 3160 2188 1908 118¢
100 4878 4098 2735 2499 1185

Based on the above results, the spillway is capable of passing only
30% of the PMF. Since this value is less than 50%, according to the
guidelines, the spillway is deemed to be severely inadequate. This
analysis indicates the dam would be overtopped by approximately 2
feet by the PMF. A more indepth study in regards to the evaluation
of the spillway capacity is therefore recommended. If futher anal-
ysis confirms these Phase I investigation results, that the spillway
is inadequate, it is then recommended that the owner modify the
structure to provide for additional spillway capacity.




6.1

SECTION 6 - STRUCTURAL STABILITY

EVALUATION OF STRUCTURAL STABILITY

a.

Visual Observations And Data Review

The Buck Horn Lake Dam shows no evidence of misalignment, sloughing,
surface cracks or erosion of significance which would be indicative
of structural movement or distress. The condition of the riprap on
the upstream face is rated as poor. Vegetation, including small
trees and shrubs are growing along the top of the embankment in the
upper slope. The embankment's downstream face is covered with
grasses and vegetation and trees of various sizes. Large trees exist
near both abutments of the dam. The spillway is ungated concrete
structure. The spillway structural concrete components are generally
in fair to good condition, although some erosion has occurred and
some small cracks exist. The spillway discharge channel floor is in
heavy glacial till material. Vegetation is growing in the channel
floor and on the earth banks. Although some wet spots were found
near the spillway at the toe of the slope, no evidence of seepage or
piping was found at these locations. Close examination of the
downstream slope of the dam, although somewhat obstructed by heavy
undergrowth, indicated no evidence of erosion or piping.

The corrugated metal pipe drainline was severely deteriorated at its
outlet. The invert of the pipe was completely rusted away exposing
the soil to erosion at the end of the outlet pipe. It is a distinct
possibility that this condition could occur throughout the length of
the drainpipe. Failure of the drainpipe could cause displacement of
the earth embankment and failure of the structure.

Geology and Seismic Stability

The area is underlain by rocks of the Upper Devonian Oneonta Forma-
tion according to the New York State Geologic Map (1970). These
rocks consist generally of reddish shales, siltstones, and sand-
stones. Beds are relatively horizontal, rarely having a dip greater
than 1-2 degrees, and are well jointed.

According to the application of 1947, the dam and banks would rest on
"hardpan." "Hardpan" varies considerable as to meaning in different
areas and among individuals and thus has been reccmmended as being
almost meaningless. The site is on glacial material, and according
to Coates (1963), these materials may be largely glacial out-wash
above glacial till. The precise comp~sition of the "hardpan" and its
thickness is unknown. Also unknown is the precise material beneath
the "hardpan." Such information is required for proper permeability
interpretation.

Neither the New York State Geologic Map (1970) nor the Preliminary
Brittle Structures Map (1977) show any faults present in the area.
Several lineaments of unknown origin, none closer than 2-1/2 miles to
the dam are indicated on the Preliminary Brittle Structures Map

10
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(1977). Coates (1963) states that some small faults do occur in the
area but are local and of small extent.

Only two minor earthquakes, II on the Modified Mercalli Scale, have
been recorded in this region. One occurred in 1935 and the other in
1964 and no closer than 35 miles te the dam. This region is
designated as being in Zone 1 of the Seismic Probability Map.

Data Review and Stability Evaluation

The available design drawings indicate that the dam is constructed of
a homogeneous earth embankment with a wood sheeting core wall. The
embankment does not show any evidence of instability at this time.
However, the condition of the drainline corrugated metal pipe is of
concern. It is recommended that the drainline be inspected
throughout its length to determine the amount of deterioration that
has taken place in the areas that are not visible from the outlet
end. The drainline, if severely deteriorated throughout its length,
should either be replaced or relined and grouted.




SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

The following assessments are based on the Phase I visual examination
and analysis of the hydrology and hydraulics and analysis of the
structural stability:

1) The dam visually conforms to the details provided in the con-
struction drawings. There are no signs of deformation or struc-
tural distress to the dam.

2) The embankment of the dam is heavily overgrown with trees and
brush on the downstream slopes and along the waterline. Large
diameter trees are found near each abutment.

3) The riprap on the upstream face of the dam is in poor condition.

4) The drainline to the dam is a corrugated metal pipe which is
severely deteriorated at the outlet end. The shear gate con-
trolling the drainline is submerged so that it must be operated
underwater.

5) The capacity of the spillway is approximately 30 percent of the
Probable Maximum Flood (PMF). This classifies the spillway as
severely inadequate.

7.2 REMEDIAL MEASURES

Based on the above assessments of the dam, the following remedial
measures are recommended:

1) Trees and brush should be removed from the dam surface. The
slopes of the dam should be seeded and mowed so that they may be
easily inspected. Large trees and stumps near the abutments
should be removed and the stump holes should be back filled with
impervious material.

2) Riprap should be placed on the upstream face of the dam at the
waterline to provide adequate protection from wave action.

3) The drainline for the dam shouid be inspected throughout its
length to determine the amount of deterioration that has taken
place in areas that are not visible from the outlet end. The
drainline, if severely deteriorated throughout its length,
should either be replaced or relined and grouted. The shear
gate controlling the dam outlet pipe should be accessible for
operation from the water surface.

4) A more detailed hydrologic and hydraulic analysis should be
performed to determine the spillway capacity. If the results of

12




this investigation indicates that the spillway is inadequate,
the owner should modify the spillway to provide additional
capacity up to 50 percent of the Probable Maxiium Flood. |
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CHECK LIST
HYDROLOGIC & HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 1220 acres

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): At spillway

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): None

ELEVATION MAXIMUM DESIGN POOL: = -----

ELEVATION TOP DAM: 3 feet above spillway
CREST:

a. Elevation 1190+ 10 feet

b. Type Concrete ogee crest

c. Width 0gee (rounded)

d. Length 30 feet

e. Location Spillover Center of dam

f. Number and Type of Gates__ Nope

OUTLET WORKS:

Type _24 in. corrugated metal pipe

Location East of spillway 10 feet thru embankment

Entrance Inverts See Plans ( No elevations)

Exit Inverts LA

o a0 o w
® o o 8. =

Emergency Draindown Facilities None

HYDROMETEOROLOG I CAL GATES:

a. Type None
b. Location None
€. Records None

MAXIMUM NON-DAMAG ING DISCHARGE : e
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Form E-61.  3-24.47-300 (81671 s .
URD. 7-05-38 ‘
STATE OF NEW YORK. .

DEPARTMENT OF PUBLIC WORKS ey

ALBANY

Received.W 25 /%d7 ISy, Lo e | Dam No. //J—/26’4 bl
Disposition/%ﬂ’wud J'?‘f "2‘2 /7¢7 Watershed.. MZA&A{M s

Foundation inspected L s S v WO

Structure inspected . . e

Application for the Construction or Reconstruction of a Dam

Application is hereby made to the Superintendent of Public Works, Albany, N. Y., in compliance with the

provisions of Section 948 of the Conservation Law (see third page of this application) for the approval of specifica-

tions and detailed drawings, marked . 1,.2,3, AND 4 IN THE UPPER RIGHT-
HAND CORNER_OF EACH DRAWING, AND SPEClFlCATION SHEET..

herewith submitted for the } m of a dam herein described. All provisions of law will be complied

with in the erection of the proposed dam. It is intended to complete the work covered by the application about

SJULY _1,.1948 .

(Date)
1. The dam will be on. MEAD'S _CREEK . flowing into SUSQUEHANNA RIVERn the
town of. UNADILLA OTSEGO

4600 FT NE OF THE UNABILLA VILLACE LINE ALONG “ROUTE 7

and.. THE MOUTH OF MEADS CREEK, THENCE (TRUE) N.24°I5'W, APPROX 3 325 FT.

(Give exact distance xnd direction (ron a well-known bﬂdu dam, village main cross-roads or mouth of a stream)

2. Location of dam is shown on the.... .. UNADILLA . -quadrangle of the

United States Geological Survey.

3. The name of the owner is. WENDELL W. BACHMAN
4. The address of the owner is |O C'HURCH ST EXT UNAD“-L-A N Y
5. The dam will be used for . _ REC REAT'O.NALP U RPO_SE S

6. Will any part of the dam be built upon or its pond flood any State lands? . .. NO . . P—

7. The watershed above the proposed dam is. ... ... . 538 : s e SQuaATE Miles.

8. The proposed dam will create a pond area at the spillcrest elevation of 70 i REICE
ared will ienpound 24,293,600  cubic feet of water.

e g g g 5+ g




3
' 9.  The maximum height of the proposed dam above the bed of the stream s 15 feet O inches.
10. The lowest part of the natural shore of ihe pond is 2'0"AT DAM feet vertically above the spillcrest,
"
! and everywhere else the shore will be at least 4 'O : s fect above the spillcrest.

11.  State if any damage to hfe or to any buildings, roads or other property could be cu:~cd b an _‘pomble
ROUTE 7 AND DBH RR. UNDE&FPASSED WITH ‘54DUCTS
failure of the proposed dain NEAREST BLDG. (HOMEY N.E. OF HIGHWAY DUCT 250 AND
BARN IB MEASUREMENTS APPROX. AT INCREASED EL-EVATIONS, BLDGS
APPROX 790', 1250, THEN BEYOND. R.R.DUCT 14! ABOVE CREEK BED

12. The natural material of the bed on which the proposed dam will rest is (clay, sand, gravel, boulders,

granite, shale, slate, limestone, etc.)..... ..

e materia

13. Facing downstream, what is the nature of material composing the right bank

here under.the 10" topsoil (to be reroved) ic hardpam. . . ... ...

14. Facing downstream, what is the nature of the material composing the left bank? l.aterial . .
here._under. the 12" tonsoil (to be.rermoved).is hardpafe .. e

15. State the character of the bed and the banks in respect to the hardness, perviousness, water bearing

effect of exposure to air and to water, uniformity, etc. _.Uniformly peculiar to imperv-
_lousness to water, Fain vater is not.token into the soll vhere .. . ._.

_tonsoil is removed, suchas cownaths, wheeltracks,etc. It must evap. .
16. Are there any porous seams or fissures bencath the foundation of the proposed dam? ;I one .-

; Xknovm,...Test..holes did .not reveal-sand;-cra¥el, OrI.lo0Se TOCK.- -

17. Wastes. The spillway of the above proposed dam will be. 30' 0" feet long in the clear; the waters

will be held at the right end by aN.__APRON._ WALL ...the top of which will be” . &'Q"._feet above
the spillcrest, and have a top width of ... 10'Q" _ feet; and at the left end by aN..APRON.WALL ... _.
the top of which will be.2'0* . feet above the spillcrest, and have a top width of. 10'0" . . feet.

18. The spillway is designed to safely dischar-gc..... .580.80 cubic feet per second.

19. Pipes, sluice gates, etc., for flood discharge will be provided through the dam as follows:
_ONE 30" SLUICE GATE, AND COATED CORRUGATED STEEL _._

CONDUIT INSTALLATION. SLUICE GATE CONTROLS ATTACHED
TO UPPER .SIDE OF NORTHERLY WING-WALL. . ..

20. What is the maximum height of flash boards which will used on this dam?... NONE-
21. Arron. Below the proposed dam there will be an apron built of RUBBLE MASONRY, 290’

feet long across the stream, 166" . feet wide and..a...'..G"I? 3'0" feet thick.

k 22. Does this dam constitute any part of a public water supply? .. ... .. NO A b s
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INSTRUCTIONS

Read carefully on the thind page of this apphcation the law setting forth the requirements 1o be complied with
in order to construct or reconstruct a dam,

Each application for the wnstruction or reconstruction of a dam must Le made on this stindard form, copies
of which will be furnished upon request to the Department of Pulilic Waorks, Albany, N Y. The application must
be accompanied by three sets of plans, and specifications. The information furnished must be in sufiicient detail in
order that the stability and safety of the dam can be determined. In cases of large and unportant dams assumptions
made in calculating stresses and stability should be given.

Samples of materials to be used in the dam and of the material on which the dan is to be founded may be
asked for, but need not be furnsshed unless requested.

If the dam constitutes a part of a public water supply, application should be made to the \Water Power and
Control Commission under Artxle XI of the Conservation Law.

An application for the comstruction or reconstruction of a dam must be signed by the prospective owner of
the dam or his duly authorized agent. The address of the signer and the date must be given as provided for on
the last page of the application form.

SECTION 948 OF THE CONSERVATION LAW

§ 948. Structures for impounding water ; inspection oi docks; penalties.  No struciure for nnpounding water
and no dock, pier, wharf or ather structure used as a landing place on waters shall be erected or reconstructed
bv any public authority or by any private person or corporation without notice to the superintendent of public
works, nor shall any such structure be erected, reconstructed or maintained without complying with such conditions
as the superintendent of public works may by order prescribe for safeguarding life or property against danger
therefrom. No order made by the superintendent of public works shall be deemed to authorize any invasion of
any property rights, public or private, by any person in carrying cut the requirements of such order. The superin-
tendent of public works shall have power, whenever in his judgment public safety shall so require, to make and
serve an order, setting forth therein his findings of fact and his conclusions therefrom. directing any person, corpora-
tion, officer or board, constructing, maintaining or using any structure hereinbefore referred to, either remove the
said structure or to repair or reconstruct the same within such reasonable time and in such manner as shall be speci-
fied in such order, and it shall be the duty of every such person, corporation, officer or beard, to obey, observe and
comply with such order and with the conditions prescribed by the superintendent of public works for safeguarding
life or property against danger therefrom, and every person, corporation, officer or board failing, omitting or
neglecting so to do, or who hereafter erects or reconstucts any such stucture hereinbefore referred to without
submitting to the superintendent of public works and obtaining his approval of plans and specifications for such
structures when required so to do by his order or hereafter fails to remove, erect or to reconstruct the same in
accordance with the plans and specifications so approved shall forfeit to the people of this State a sum not to exceed
five hundred dollars to be fixed by the court for each and every offense; every violation of any such order shall be
a separate and distinct offense, and, in such case of a continuing violation, every day's continuance thereof shall
be and be deemed to be a separate and distinct offense. Such order shall not contain any provision to compel the
owner to make repairs or proceed with reconstruction as specified in this section by any type of construction other
than that of the dam itself. In addition to said forfeiture upon the violation of any such order, the superintendent
of public works shall have power to enter upon the lands and waters where such structures are located, for the
purpose of removing, repairing or reconstructing the same, and to take such other and further precautions which
he may deem necessary to safeguard life or property against danger therefrom. In removing, repairing and recon-
structing such dam the superintendent shall not deviate from the method, manner or specifications contained in
the original order. The superintendent of public works shall certify the amount of the costs and expenses incurred
by him for the removal, repair or reconstruction aforesaid, or in anywise connected therewith, to the board of
supervisors of the county or counties in which the said lands and waters are located, whereupon it shall be the duty
of such board of supervisors to add the amount so certified to the assessment rolls of such locality or localities
as a charge against the real property upon which the dam is located designated or described by the superintendent
of public works as chargeable therewith, and to issuc its warrant or warrants for the collection thereof. Thercupon
it shall become the duty of such locality or localitics through their proper officers to collect the amount so certified
in the same manner as other taxes are cotlected int such locality or localitics, and when collected to pay the same




o Rt

ac supevintendont of public works who shall thereupon pay the same into the state treasury, Any amount
o levied shall thercupon become and be a lien upon the real property affected thereby, to the same extent as any
tax levy becorres and is a lien thereon.

Any person in interest mnay, within thirty days from the service of auy such order, appeal to the supreme
court 10 determine the reasonableness of such arder. At any time during such appeal to the supretiie court upon
at least three days’ notice, the party appealing may apply for an order directing any question of fact to be tried
and determined by a jury, and the court shall thereupon cause such question to e stated for trial accordingly and
the findings of the jury upon such question shall be conclusive. Appeals may be taken from the supreme court
to the appellate division of the supreme court and to the court of appeals in such cases, subject to the limitations
provided in the civil practice act.

This section shall not apply to a dam where the area draining into the pond formed thereby does not exceed
one square mile, unless the dam is more than ten feet in height above the natural bed of the stream at any point
or unless the quantity of water which the dam impounds exceeds one million gallons; nor to a dock, pier, wharf
or other structure under the jurisdiction of the department of docks, if any, in a city of over one hundred and
seventy-five thousand population. This section as hereby amended shall not impair the effect of an order hereto-
fore made by the conservation commission or commissioner under this section prior to the taking effect of chapter
four hundred and ninety-nine of the laws of nineteen hundred and twenty-one. nor require the approval by the
superintendent of public works, of plans and specifications theretofore approved by such commission or comis-
sioner under this section.

The foregoing information is correct to the best of my knowledge and belief, and the construction will be

carried out in accordance with the approved plans and specifications.

..., OWner

, authorized agent of owner.

T T —————— R ——— - . e - sre s -

Ve o S e




APPENDIX C
HYDROLOGIC AND HYDRAULIC COMPUTATIONS

-——

P




l
¥

: FROJECT vawe . A/~K~Q4AL /A/éPEc 7 /0N

\5‘ STETSON « DALE Gt aeuom s

TEL 315-797-5800

PESIGN BRI

oare _1: /4. 78

 Buckroen Lake Dar

| wesecr

____erovecT N0 L1100

p— L

DAAWN BY __JEQ.___.

EsrimarE  or Liarr's [araMeETERS

ST IMATE =3 7¢, i

=745
Lo b (o) 7 | (13000)° (381 )7
t900 V7 1900 (30)°

= _59734.4C =t ST
10406.73 '

Z=L/ 6= 951 Hes B

E
T2 =u9 (LB3/HD) %= (g (za02?) /a10) >

= .725 Hes

S</000 _ 10 = 3.89
Cnd




SPSPERES— SO VI

[5] STETSON « DALE &hsanssanone DeSIGN BRIELR

TEL 315-797-5800

PROJECT NAME A K [2AM / I3PECTIoN

DATE

2528

susJeCT ___ﬁ_‘&&d@ Lake [Dam

DRAWN av__i./?.é_.
2y
EsTimare  oF SVDER'S [RRIMETER 5 %aqj% =
S - vk‘p )/9,@87’0
v Y,
sdo Cp = %%sz'@%
Cp = 628 %o Hepy,
b
tp= Cefl-Lead? |
=2@ (2402 » 1.52)
= 2.97)
Gt /s3- 2.99 /5.5 = 540
tor = Lot.2s (e~ &) =291 +,25 (3o —_.;40)
= 3.58¢ | ‘wa \S
Sumrary o [pareTERS.
Crarg s i . N PER'S
BPR | LT =] b+ lazr |
SLS5 (Cw Mzmoo> T2 = .95/
Lo = 3.556

PROJECT NO_Z_Z_/L.




TEL 315+797+5800

\5‘ STETSON « DALE St DESIGN BRIELR

PROJECT NAME A/l/ [DAm /L/f)PEC T IO sars 11978
[ 1144 ﬁUQ( A‘/OQA/ LA%E PROJECT NO. 22/0
DRAWN "—.Q——Jp

Hy DROMETEOROL VG I Kerorr KL 33

PME  JNpEX RAFAL
24 He , zoo mi? - Zo5

"

 Durarion | % _ Depri
o He , /1/ 72.76 "
/2 He , /23 £s.22”
A He /33 22.27"
48 He L] /42 29.11 "
=t
o TP 108 WS O e
é | ! I 7 *THISPAG I
| ‘ : | { { ; ,E‘IS
bbb T egey s BB oy
. ¥ Py, 1T PRy
T | Tongp _""cAiig
} ) y } . } ! i i T\f‘"
O ot TG

<-3




i

e ARSSRRe o0s oz

- IW T PEPH A2Ng

| IHAOIC -IPNLG




TEL 315-797-5800

lg] STETSON - DALE smieniseras DIESIBN BRIEE

»ROJECT NAME A J/ Dar  I/SPECTION oare. Tl G 78
JsJect 5 (O] K_AQEH_LAKE__QA& PROJECT uo_éé@__
DRAWN .V._J&——-_
SrdsE - [D/scHARsE Tasuearion (From spicway ceesr)
Q @
ELev PRiiciPa. SPiccway ¥ LDAm To T4
/180 — — -

1181 .00 o 9,00
1182 271.53 s 271 .%%

163  (Top oF Dam) 498.83 — 498.83
i 164 768.00 362,470 /130,50
1185 1073, 3) 1025.50 2098. 1
k| 186 1410.91 1883.6] 3274.5C
‘ 1186 2172.2% 2900.c0 5072.2%
i 1189 2592.00 4057.£7 644,87
/190 3035.79 53727.64 8363,43
{ 1?1 3502.30 677397 10215 .95
1 1"gz 3990.65 8z0z.44 12193.09
‘ 1193 4499.73 §787 0 /4297.23
1194 s5028.79 1463720 16492.05

/195 557,10 13 225,04 18802.14

¥ LIpE BPicinway A55UMER KOor ACTinG N Tr/Y TASUCATIoN

i L .
)
i
/|
=
4
i : ' ! y ! | . ! !
4 | | |
| { |
¥ L . v ) i 4 1 ) { } | ! } | . 4 § | : ; {
P | i

n
o
-
-
- . -
s e @
- e
F



FAND NOISSIHIWCD ALY INo3a avIT200N 2nisn
qQeed KWNWIXYKH F79va0dd 40 I LprILST
W) 37T NACHAZNC)
«.\I ©s)
s p3aV IovNIpaC :
000001 00001 0001 00! 0!
TTT T 0! o
| 8 i
m <
T
an £
B ~ X i L
= _ mm |
it g % an P
! | | , {1 " \‘.\\ C:W w
R w ol < |
RN | MM o . @ @ ==
=t T T 1) .(\7 ° ¥ ..
H r% 1 X N 4 i
fid T - S (o) ¥ L
1 A - o ! Goes
] - R E |
000 M ..& R




e ——

A
#id A
0120 A
#1360 3 9
8140 !
"se J
#ted ¢
#1768 K
§ige N
U0 B4
e
N 3.68
o220 X 4
8230 K 1
24 Y
9250 1
h2ed 2
278 3
8280 K
029 A
8300 A
1318 A
8328 A
#330 A

.

-~
o - W -

0iee A

1

. .
N e o N O

17¢
272

BUCK HORN LAKE DAM
RESERVOIR ROUTING OF P.M.F. - SNYDER METHOD
38 FOOT SPILLWAY

4

1.88 ]
1t 123

{

34 Sie
130 3295

BUCK HORN LAKE DAM

&

1.88
133

1

480
6645

142

#11# A RESERVOIR ROUTING OF P.M.F. - CLARK NETHOD

0129 A

8130 B 9!
L

0158 J

a160 1 .
#178 K
olef N
e e
a0200 T
e v
e x
#2368 K 1
B248 Y
0256 1
0268 2
278 3
9280 X
9299 A
0300 A
310 A
#320 A
#3380 A

- W e - ).

0.95
4

3--—-

179
mn

39 FOOT SPILLWAY

1.88 ’
1t 123

3 Sie
1138 3299

1.88
133

6645

12

1.0

O

61

&-7




EL-1 VEKSIUN URIEU JAN LY/3
PDA 1 AUC T4 A&,

CHA E N0, 01 1s
‘ SRR RN RN RN REENEERES %cf‘:“%a‘
’ BUCK HORN LAKE DAN ¥ .
RESERVOIR ROUTING OF P.M.F. - SNYDER METHOD L @
36 FOOT SPILLUAY %sz@%
2,
JOB SPECIFICATION o Q’{%
NG NHR NNIN DAY MR IMIN MEYRC IPLT IPRT NSTAN N~
I R Y T T R R R B
JOPER  NNT
3 '
MULTI-PLAN ANALYSES TO BE PERFORMED
NPLANS | NRTIOF 9 LRTIOF !
RTIOSE 6.10 8.20 .39 0.4 6.50 d.68 0.70 0.30 1.0
SRR EEE (22222222 F1a2i22 12 FHEREE RS 12222222414
SUB-AREA RUNOFF COMPUTATION
ISTAG  ICONP IECON ITAPE  JPLT  JPRT  INAME
( 1 ' ' [ [ ' 0
HYDROGRAPH DATA
| INIDC  IUHG TAREA  SNAP TRSDA TRSPC RATIO ISNON ISANE  LOCAL
r 1 I 188 4.4 1.88 88 0.0 [ 1 0
|
? 3 PRECIP DATA
i SPFE  PMS R6 RIZ R4 R48  R7Z  R%
i 9.0 20.50 L11.00 123.00 133.00 102,00 0.8 0.0
§°L FOMPUTED BY THE PROCRAM 1S #.731
, LOSS DATA
g STRKR DLTKR RTIOL ERAIN STRKS RTIOK STRIL  CNSTL  ALSWX RTINP
; 6.0 0.8 166 68 40 109 1M 010 00 00
il
j UNIT HYDROGRAPH DATA
: TP# 3.60  CP#0.63  NTA# @
RECESSION DATA
STRTG#  4.60  QRCSN# 4.8  RTIORF 1.06
R0 ATE CLARK COEFFICIENTS FROM GIVEN CNYDER CP AND TP ARE TCF 4.14 AND R# 3.37 INTERVALS
UNIT HYDROGRAPH 20 END-OF-PERIOD ORDINATES, LAG#  3.63 HOURS, CP# 9.63 VOL¥ 1.9
2. ", 168. 286, 194, 138. 102. 7. 56. a.
a. 2. (7. 13 9. 1. 5 4. 3 z.
END-OF -PER1OD FLOW
TINE RAIN EXCS  COWP Q
1 e LM [N
o0 6 4.
3 661 0.0 A
¢ 0t a0 %
5 000 0.0 [N
b 001 0.00 L
7 802 0.0 A
8 0.2 0.0 [N
9 002 0.0 N
19 0.2 000 R c-8
1oee 00 [N
12 682 6.4 [

STORA
L NN 1



15 0.17

16 8.43
17 8.16
13 812
19 4.6
L N I
PO N )
2z a4l
3 6.0l
6.
5 0.18
2% 8.10
7 8.1
28 0.18

oo

e g g

ol il i s vl - el gl - o .
-ttt STt T ettt amew T

o~
~
- .

-

- . = e e ® e = . .
-S00S9ttt e s s RSnen

163.
144.
167.
224,
376,
bb1.

1153.

1818.

2434,

27135,

25817,

2148.

1666,

1254,
946,
ni.
543.
499,

169,

-

B B I I R R N S R S I -
C G S ol Sl Sl ol el et i e

s
i,
Ly
Jzﬂﬂtcsazgiﬁicz}v>
|
=

822. 824, 193, 639. 460.
153. 134, 118. 193, 9t

42. 7. 3. 28. 2.
1 11 Q Q. fa.

318.
8.
iz,

252.
74.
19.

198. 174,
54, 4.

15. 13.



—
o~ o0
e e N N -
e ® & o ® s & & =

[l

o~
s s R S
Y 8 @ R s &=

W O~ e
S e .

S45.
123.
3.

CFS
INCHES
AC-FT

~

“w -
| R e e WDWNME S
s e e E e s e e

CFS
INCHES
AC-FT

e et s O~ O~ WD e
€« & & v = = e o

LFS
INCHES
AC-FT

(¥
« % e

129.
9.
.

1.

CFS
INCHES

L. I N ) 0.y L
8t 8.9 0.0 A
82 8.9 0.9 A My
83 6.4 0.0 ‘. Py
8 9.0 0.0 .. %GQP?IS&&S.
85 0.0 0.8 ‘. gy 20 !
% 0.6 0.6 ‘. @y Jb’ o3
7 60 0.9 ‘. Log Moy,
8 0.0 0.0 .. j
89 08 0.9 .
w oes 00 A
SUN 20.31 17.62  21618.
PEAK  6-HOUR 24-HOUR 72-HOUR  TOTAL VOLUNE
235, w31, 878, 299, 21619.
e 1.7 Lnm 17.83
1er. 14z, 182 1788.
HYDROGRAPH AT STA 1 FOR PLAN 1, RTIO 1
i ' 0. i . ' ' i
. ' 9. i t: 1. 7. 2.
i, 1. 1. 1. 1. 1. 1. L.
6. 1. 4. 17. . 38. 86. 115.
. 9. s, 167. 125. 95. 7. s,
2. 1. 13. 9. 1. 5. 3. 2.
1. .. ' .. i 9. ' 0.
.. .. 0. ' ' .. i .
' ' g .. .. '} . ..
PEAK  4-HOUR 24-HOUR 72-HOUR  TOTAL VOLUME
. . 8s. 3. 2162.
L1 L L8 1.78
1. e, 8. 1.
HYDROGRAPH AT STA  { FOR PLAN (v RTIO 2
L. 1. 1. 1. 1. 1. 8 1.
s L. 1. 1. 1. Z. 1 '
% z. 2. 2. . (. 3 1.
12. 2. 28. 3. 5. 75. 132, 231,
s, s17. e, 3. ot 189. 143. 1.
6. . 25. 19. . 14. 7. 3
b 1. 1, 1. s 1. 1 L.
L 1 Is 1. 1. 1. 1. 1.
{ 1. 1. 1. 1. 1. 1. L.
PEAK  6-HOUR Z4-HOUR 72-HOUR  TOTAL VOLUNE
547, M. 176, o8, 32,
221 341 355 3.57
21, M8, 356, 358,
HYDROGRAPH AT STA 1 FOR PLAN 1+ RTIO 3
1. 1. 1. % 1. . 1. L.
1. 1. i, 1. 2. 3. 5. 5.
) 3 3. 2. 2. 2 L. 2.
19. 3. 2. 5. 8. 13. 198. 346,
821. T 85, Se8. 3. 284 Z15. 163.
68. 5t. 2. 28. 2. 15. . 5.
% 1. 1. 1. L. ! 1. 1.
1. i 1 1 b / 1.
1. L 1. 1. L I 1. L.
PEAK  6-HOUR 24-HOUR  72-HOUR  TOTAL VOLUME CH0
@21, 669, 263. 9. 6486.
2§ __ xa  3a 53¢




HYDROCRAPH AT STA

2. 2. 2. . 2. 2. 2. 2.
(¢ 2, s Z. 2. 2. 25 4.
8. 1. 3. 4. LR 3. 3. '
4. 1L, 8. Al 6. 67, 89. 156.
121. 972, 1094, 1635. 859. 666, 562. 378.
164. 122. 9. 68. S6. 38. 21. 2.
4. 2. 2. . 2. 2. . 2.
2. 2 2% 2. 2. 2. Z, 2
2. . & 2. 2. z. . .
PEAK  6-HOUR  Z4-HOUR  72-HOUR  TOTAL VOLUME
" CFS 16094, 892, 31, 126. 8647,
INCHES .42 6.95 T.11 145
AC-FT 443, 697, ns3. 715.
HYDROGRAPH AT STA 1 FOR PLAN 1, RTIO §
Z. Z. 2. 2. 2. 2. P28 Z.
(£ z. (4 & (48 z. 3. 5.
14. 8. T, 6. S. 4. 3. 3.
S. 14, 31, 52, 7. 84, 1z, 188.
969. 1215. 1368. 1293. 1674, 833. 627. 473.
M, 153, 114, 85. 63. 47. 34, 2.
3. 3. 3. z. . 2. 2. z.
2. 2. 2. 2. 8 Z. 2. Z,
. z. 2. . z. 2. 2. z.
PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL VOLUME
CFS 1368, 111§, 439, 158. 10869
INCHES 5.52 8.69 8.88 8.91
AC-FT 353. 8. 891. 894.
HYDROGRAPH AT STA 1 FOR PLAN 1y RTIO &
& Z. Z. 2. Z. Z. 2. 2.
8 2. z 2. 2. z. A, 1
12. 14. 8. 1. 6. 3. 4. ‘.
6. 17 7. 62. 84, 106. 134, 225.
1691, 1438. 1641, 1552. 1289. 1006, 152. 568.
5. 183. 136. 181, 76. 37. 4. 29,
L 3. 3. 3. 3. 3. . ¢
Z. . Z . Z. 2. 2. s
2. 2 z 2. Z. z. . z.
PEAK  6-HOUR  24-HOUR  7Z-HOUR  TOTAL VOLUME
CFS 1641, 1338. 521. 186. 12971.
INCHES 6.62 10.42 10.66 19.78
AC-FT 664, 1045. 1869, 1673.
HYDROGRAPH AT STA L FOR PLAN 1y RTIO 7
3. 3. 3. 3. 3. 3. 3. 35
3. 3. 3. 3 3. 3. LB 8.
14. 12. 9. 8. 6. 6. 5. 4.
1. 28. 43. 1. 98. 7. 157. 263.
1273, 1701. 1915. 1811. 1584, 1166. 878. 662,
286. Z14. 139. 118. 88. 8. 48. 3.
1. LB 4. 3. 3. 3. 3 3s
3. 3. 3. 3. 3. 3. 3. 3.
3. 3. 3. 3. 3. 3. 3. 3
PEAK  6-HOUR  24-HOUR  7Z-HOUR  TOTAL VOLUME
CFS 1915. 1562. 614, 209. 15133.
INCHES 1.13 12.16 12.44 12.45
AC-FT 775, 1219. 1247, 1251.
3. 3. 3. 3. 3. 3. % 8.
11, 1. 9. 8. 8. 7. 7. b,
9 2. LI 9. 76. 91. 132. 241,
LY LS LIFW ) EE LT tnia o0t e 4 P ~aa

1 FOR PLAN 1, RTIO 4

658.

i

Z. z.
Ii 8.
2 Z
264, 461,
287. 7.
13. 1.
z. 2.
2. 2.
Zs e
00“\1:@1‘?8
i%i{gz
s 9045
%2-0 12
2 2. ro,
8. 16.
3. 3.
338. 377,
358. 1.
17 8.
2. 2.
Zs 2.
2. 2.
i 2.
18. 12.
3. 3.
397. 692,
438. 326,
2. 14.
ts 2.
2s 2.
e &
3. 3.
12. 15.
4. 4.
4463, 367.
S62. 380,
13+ 11.
3. 3.
3. S
3. 3
1. 1.
6. &,
1568,




S e N P ity

i

it

3 J I 3
3. 3. 3. 3.
16. 13. 1. 9.
8. 23. 56, 82
1435, 1944, 2188. 2079.
3. 244, 182. 135.
8. 4 ] ]
3 3. 3 3
3 3. 3 3
PEAK
CFS 2188.
INCHES
AC-FT
HYDROGRAPH
4. LB 4. 4.
4. i 4, 4.
20. 17. 14, i,
1. 29. 2. 163.
1818. 2434, 2735, 2587.
9. 365. 221, 149.
16. 6. S, S
4. 4. 4. 4.
4. 4, 4. 4.
PEAK
CFS 2735,
INCHES
AC-FT
(222212112 MRS
ISTAG  [COMP
1 1
QLoss
8.0
NSTPS  NSTOL
1 L
TORAGE# B 178. 344,
U TFLONS 8. 272. 1138.
STAT
(B i ¢ [ B
6. B ) f.
1. 1. 1. 1.
1. i, 1. .
. 1. 86. 168.
149. 160, . 82.
28. zA.
8. 1.
z. 2.
0. i
[ B
1. 1.
1. 1
5. 7.

Je de B Y o Je B Y
3, 1, 5. 9. . 1.
%, & b. 5. ‘. ‘.
1na. 134, 1. . 529. 923.
179, 1333, 1983, 757. 573. 2,
101, 75. 55. 39. 27, 13.
4. 3 3. 3. 3. %
3. 3. 3 2 3. 3
3. 3. 3. 3. 3. 3.
6-HOUR  24-HOUR  72-HOUR  TOTAL VOLUNE ’359&
1785. 762. 239, 17295. % %
8.83  13.90 1422 14.26 %ﬁ%\
85, 1394, 1425, 1436, %%z
SANLY
AT STA 1 FOR PLAN 1y RTIO 9 &%Z“Cz
4 4. 4, 4, 4. 4. %0‘73'%
[ 4. 6. il i 2. ¢ 0"*’0
9. 8. 7. b 6. 5.
144, 167, 224, 376, 661. 1153, o™ %
248, 1666, 1254, 946, n1. 543.
126, u. 68. 49. n. 16.
4. ', 4. N 4. 4,
4. 4. 4. I 1. I
‘. ‘. 4, . ‘. 4.
6-HOUR  24-HOUR  72-HOUR  TOTAL VOLUME
2231. 878. 299, 21618,
e 095 on 17.82
1167. 1742, 1782, 1788,
12221222222 1122222222 1222222222
HYDROGRAPH ROUTING
IECON ITAPE  JPLT  JPRT  INAME
(] [} i ] (]
ROUTING DATA
CLOSS  AVC  IRES [ISAME
0.0 0.0 1 1
LAG  AMSKK X TSk STORA
0 0.0 08 0. =
514, 680, 0. .. g 0. f.
3295. 6445, §. f. i .. '}
10N 1+ PLAN 1+ RTIO 1
i s ' i §. i
(8 R g i 1. 1
1. 1. 3 L. L Lo
‘. 5. 7 1. 15. .
124, 132. 134, 131, 125. 7.
7. 8. 59. 52. 4. A,
21. 19. 16. 1. 3. 1.
b s, 5. i .. 3.
2. 2 2. 1. L. L
STOR
0. 8. i 0. ‘. ..
0. (8 R é. [N §.
1. N 1. 1. 1. L 2
2 3. [ b 9. 15.
. 83. 84. 82. 8. 3.

e wmey RACTICABLE




(.

1.
L,
z,

2.

({8

CFS
INCHES
AC-FT

P - -
rull

2.
122.
199,
63,
17,
5.

—_—- -
2 e

i,
76.
125.
39.
1.
3.

CFS
INCHES
AC-FT

N . -
. BE

CFS
INCHES
AC-FT

z

-
Al

3.
171.
181.
5.
13.
5.

R~
. e e .

167.
113,
3.
16.
3.

£ -
P

>
.

141,
.
1z.

PERAK
134,

PEAK
268.

PEAK

537.

STAT

STAT

N e
-

199.
128.
39.
tl.

6-HOUR
127,
8.63

&35

0N

6-HOUR
2534,
1.26
12¢.

TN

4-HOUR

STAT
.

463,
2.34
1.

[ON

13 1. v 1.
4 3 3 3.
1 ts l b
24-HOUR  7Z-HOUR  TOTAL VOLUME
7. 3. 2156.
1.56 1.77 1.78
157. 178. 178.
1+ PLAN 1+ RTIO 2
1. 1 1. Ty
L. 1. 1. 5
2. L. 2. z.
s 19. 14 195
248, 264, 268. 262,
147, 131, 7. 164,
3 3k 3. AR
12 i, ? 8.
L 3. 3 3.
STOR
L] 8. ) 6.
'] 1. 1 1
e i 1. L
4. b, 8. 1z.
135, 145, 167. 164.
9z. 8z. 13. 45.
7. 23. 21, 18.
T e b, S.
Z. 2. 2. Z.
Z4-HOUR  72-HOUR  TOTAL VOLUME
158. of. 4313.
3.12 3.54 3.5
3. 355. 357.
1+ PLAN 1+ RTIO 3
1. 1. i, t.
1. 1. 1. t.
3. 3. 3. 3.
. 15. 8. 29.
518. 537, 563. 443,
185. 166. 148. 132.
54, 48. 4. 7.
18. 14, 12. 11,
9. 4. 4, 4,
STOR
1. 1 1. 1.
1. 1. 1. L.
. 2. 2. &
1. 9. 13. 18.
21y, 222. 216, 204,
115, 184, 93. 83.
3, 3. 6. 23,
14, 9. 8. 1
d 3. 3. Z.
Z4-HOUR  72-HOUR  TOTAL VOLUME
248, 9. 5472,
474 5.32 5.34
477, 533. 535.
1 PLAN 1v RTIO 4
2. z 2. &s

—-
. .

—
.

19.
156.
58,
16.

ro -
-

4.
376.
7.

14.

28.
191,
13.
.

48

>

3.
147,

14,

z.

3.
31z,
194,
2.
9.

CY2




4. 4. 4. 4. 4. 4. 4. 4. [ s,
3 ‘. 6. 9. . . . 39. of. 97.
159. 5. 468, s, 768. 148, 103, 812, 516. 425.
3, hall 252, 231, 9. 189. 169. 151. 135. 119.
165. 9. 81. . 3. 55. 9. 43. 38. 33.
29. 26. 23, . 18. 16. . 13 1. 1. ',_‘%
9. 8. 2, % 6. . 5. 5 .. ‘. i Y0
2w
STOR "(\\«k
| fis {s i L. i I 18 i 1. \ B2
. . I3 I 1. 1% i f. 1. z. ,&\{;
L % 3 % % N 3 2 5 2. %\‘1
2 2. 4, 6. 9. 12. 17. 2. 32, b1. o\
99. 153. 209. 250. 268. 268. 255. W 218, 200. %
184. 1. 159. 144, 131, 118. 106. 95 84. . \ 3
8. 58. 51, 45, 39. 3. 30. 21 2, 21. A
18. 16. . 13. 1. 1. 95 8 % 6. "
6. % i A, ‘. < sl 3 e 2.
PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL VOLUME
CF§ 768. 473, 324. 119. 8632.
INCHES 3.33 6.02 1.09 1.2
AC-FT 3. b4, nt. 4.
STATION tr PLAN L+ RTIO §
2. 2. 2 2 2. 2 % It % 2
z. . . 2 7 2. 2 2 3. 4.
L 5. 5 6. 5. % 5. 5. 8 q,
4. 5. I il 18. 5. 4. 48. . 121,
199. 366. 685. 908. 1003, 986. 898. 178. 653. 536.
433. 345. L. 5t 229. 247, 186. &z e, 132,
116. 102. 9. 19. . bl 54 4. 2. S
33. 2. . 3. u. 1. 16. 1. 13. 1.
10. 9. 8. 1. I 6. 5. 5. 5. ‘.
STOR
fx 1. 1. 1. 1. 1 it {. 1. Is
i fa 15 Is ) iy i . 2 2
% 3 3. 3. 3 3. 3 3. 3. 3
3. 3 4. 8 1. 16. 21. M. 4. 16,
124, 189. 252, 296. 315. it 94 . 5. 2.
. 185. 170. 157. 143. 129. 1. 104. 93. 82.
13. 6. 56. 49. “. 38. . 3. 26. <
. 18. 16. . 12. 1. 1. 9. 8. 1.
5. 6. s. 5. ‘. ‘. { i 5 3
PLAK  6-HOUR  24-HOUR  72-HOUR  TOTAL VOLUME
CFS 1. 876. “ws. 149, 10792.
INCHES TRk 9.09 9.87 8.9¢
AC-FT 435, 811. 889. 892.
STATION 1+ PLAN L+ RTIO &
) % 2 % 1. z. 2 2 [ & z
2 % & i 2. L. - 8 3 3 4.
L & 1 T 1. b ¥ i & %
5. 5. 9. ", 2L n. " 58. 89. 146.
238. 536. 886. 1132, 1331. 1202. 1054 918. m. 37,
516. A, 325. 265. 243, 2. wm 180. 168. 2.
126. 111. 9. 86. 15. 86. 58 51. €. “.
35. 3. 28. 5. 2. 19. 17 15. ", 12.
%
: /4




oW W
~ ol s

384,
134,
38.

12.

~wWw w
Ol

645,
141.
4.
13.

PEAK  4-HOUR  24-HOUR  7Z-HOUR  TOTAL VOLUNE
CFS 1331, 1087. 494, 179. 12952.
INCHES 5.38 .77 10.65 10.68
AC-FT 539. 938. 1867, 1071,
STATION 1+ PLAN 1 RTIO 7
3. 3 3. 3. 3. 3. 3.
3 3. 3. 3. 3 3. 3.
1. 8. 8. 8. 7 s s
13 18. 16. 23% 35 4. 68.
192. 1884. 1575. 1632, 1427 1148. 1008.
469. 3. 291. 256. 233. 21z. 194.
118. 104. 9. 8. . 62. 55,
33. 3. 6. 23. . 19. 17.
3 18 19. 9. 8. 8. 1. 6.
STOR
2. 2. z. Z. 2. z. 2.
(4 4 < 2. & z. i
4 s. 9 Je 5. i 4.
4. 6. 16. 13. 22, 30. 4.
2%5. 331, 37s. 3n. 363. 341, 316.
9. 196. 174, 166, 146. 132. 119.
LR 65. 7. 58. 4, 39. i,
el 19. 16. 15. 13. 12. 16.
Z &, b 3. 9- 4. 4,
PEAK  6-HOUR  Z4-HOUR  7Z-HOUR  TOTAL VOLUME
CFS 1632. 1312. 579. 209. 15113,
INCHES 6. 49 11.46 12.82 12.46
AC-FT 851, 1149, 1245. 1250.
STATION 1+ PLAN 1¢ RTIO 8
3. 3 3. 3. 3. 3. 3.
3. 3 3 . di < (B
8. 9. 9. 9% 9. 8. 8.
8. 12. 18. 28. 4. 54, 11.
848. 1486. 1965. 1897. 1641, 131§ 1672.
S2t. 415. 326. 268, 244, 222. 2684
124. 169. 96. 85. 19. b6. 58.
36. 3. 28, 2. 2. 28. 18.
12. 1. 16. 9. 8. 8. T
STOR
. 4 2. a8 (& 2. s
. 2 2. & z. Le Z.
S. 3. 6. 3 5. 5. 3
3. 1. . 18. . 4. 48.
284, 362. 41, 404 380. 355, 329.
219. 198, 181. 166. 15Z. 138. 125.
18. 8. 8. 53. 4. L} 36.
22. . 17. 16, 14, 1Z. 1
1. 1. 6. 6. 5. 5. 4,
PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL VOLUME
CFS 1965. 1539. 665, 239. 17274,
INCHES 1.62 13.16 14.20 14.25
AC-FT A, 1319. 1423. 1428.

- 0

164,
861.
176.
8.
15.

65.
287.
196.

38.

~N O

93c.
179.
51,
16.

LR

301,

1ds

3.

176.
T16.
151.
43.
13.

186.
258.
9.
21.

194,
784.
159.
4.
14,

ro
.

121.

2.

28.

9.

C-1y
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. PRACTLCABLA
PAGE 1S BEST QUALTTY E
Il“'ﬁil); COFY FURNISHED T0 DDC
STATION 1+ PLAN 1y RTIO 9
‘. . [ .. 4, . ‘. A . ‘.
4. 4. ‘. ‘. 4, ‘. ‘. 5. 6. 7.
9. 19. 1. 1. 1. 1. 19. 19. 9. 9.
9. 19. 14, 2. 35. 50. 68. 97. 149. 243.
620. 1148, 2138,  2499. 2488,  2063.  1647. 1270, 1849, 984.
756. 619. 497, 394, 399, 261. 238. 216. 194, 173.
53. 135. 1. 165. 93, 82. . b4, 56. 56.
", 3. 35. 3. 28, 25. 2. 2. 18. 16.
15. 13. 12. . 0. 9. 9. 8. 8. T
STOR
2. 2. %, 2. 2 2. 2. 2. 2. 2.
2. i 3. 2. L 3, 8. 3. ‘. 5.
6. 6. 7. 7. L 7, i b 6. 6.
5. 6. 9. 14, 2. 3. 42. of. 93. 152.
239. 341, 419, "1, e, 413, 381. 351. 324, 295.
266. 239. 215. 194. 1. 163. 149. 135. 121. 168.
9. 85. 5. b6. 58. 51. 4. 4. 35. 31.
28. . 2. 19. 1. 15. 14, 2. 1. 19.
9. 8. 8. 7. 5. 6. 6. 5. 5. 5.
PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL VOLUME
99, 2004, 837. 299. 2159%.
INCHES 16.56  17.75 17.81
AC-FT 1641, 1788, 1786.
E21222221223 (2222222223 AR RER S (22222122223 (11212222225
PEAK FLOW SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
RATIOS APPLIED TO FLOWS
PERATION  STATION  PLAN 0.10 §.26 9.30 0.4 8.50 960 .70 9.89 1.06
HYDROGRAPH AT 1 . 547. 821. 1994,  1368. 1641, 1915.  2188. 2735,
2 0. 0. 0. i . 0. i [ 0.
OUTED TO 1 1 134, 268. 531, 768. 1683, 1331, 1632.  1945.  2499.
z [} 0. 'R 0. 0. 0. '} .. 'R
< -o




TURE— TS S

THIS PAGE IS BEST QUALITY PRACTICABLE
FROM COFY FURNISHED TO DDC o

PR MR R R R R R MR R R B0

HEC-1 VERSION DATED .JAN 1973

UPDATED AUC 74

CHANGE NO. @1

THHERER R MR R R E R R R R

BUCK HORN LAKE DAM
RESERVOIR ROUTING OF P.M.F. - CLARK METHOD
38 FOOT SPILLNAY

JOB SPECIFICATION
NO NHR NMIN IDAY IHR [MIN METRC IPLT IPRT NSTAN
90 1 (] (] ] (] ] '} (] é
JOPER NWT
5 (]

MULTI-PLAN ANALYSES TO BE PERFORMED
NPLAN# 1 NRTIO# 9 LRTIOF 1
RTIOS# @8.10 0.20 9.3 6.40 0.50 9.6 6.70 4.8 1.00

(2222222221 12222222223 (222221222 1222222222 HEEREREREE

SUB-AREA RUNOFF COMPUTATION
ISTAQ  ICOMP  IECON ITAPE  JPLT  JPRT  INAME
1 8 ) (] ¢ ] i

HYDROGRAPH DATA
IHYDG  IUHG TAREA  SNAP TRSDA TRSPC RATIO ISNON ISAME  LOCAL
1 6 1.83 6.6 1.88 @8 4.4 ] { é

PRECIP DATA
SPFE PNS Ré R12 RZ4 R48 R72 R%6

6.6 26.5¢ 111.09 123.00 133.00 142.80 9.6 6.6
TRSPC COMPUTED BY THE PROGRAM IS #.731

L0SS DATA
STRKR  DLTKR RTIOL ERAIN STRKS RTIOK STRTL CNSTL  ALSMX RTIMP
8.6 é.e 1. 8.0 6.0 1,66 1.8 @8.19 0.9 §.0




UNIT HYDROGRAPH DATA
¢ 6.95 RE 0.95 NTA# 4
THIS PAGE IS BEST QUALITY PRACTICABLE
RECESSION DATA FROM COPY FURNISHED TO DDC ‘
STRTG#  4.08 QRCSN#  4.08  RTIORE 1.90

B

| TC .«CREASED TO TRHR OF 1.09
1 UNIT HYDROGRAPH & END-QF-PERLOD ORDINATES: LAGH# .97 HOURS: CP# .53 VOL# 1.6
M8, S8, . 5. 16 5.

END-OF-PERIOD FLOW
RAIN  EXCS  COMP Q
6.61 4.6
0.01 0.8
8.1 8.08
6.01 6.00
8.01 0.90
8.61 d.00
0.2 0.0
8.2 0.00
6.62 4.00
16 6.02 46.608
1t 6.02 ¢6.00
12 6.6z 4.6d
13 6.11 0.6
4 B.14 8.90
15 8.17 4d.00
15 8.43 0.0
17 d.16 8.86 .
18 0.12 6.62 46.
19 6.61 6.6 21.
2 6.61 9.00 1.
2 861 8.0
2 6.01 o.00
23 841 8.80
801 0.00
25 418 .00
26 6.18 d.00
27 8.1 6.99
28 0.1 4.0
29 0.19 0.00
¥ 6.10 .00
31 0.3 6.20
3 6.3 6.20 197.
33 8.30 0.2 231,
34 0.3 06.28 241,
35 6.3 6.20 245.
% 6.30 6.4 246.

—
—
=
m

O W O WM -

P O O O O O O S O
B et T G S e e S

o~
.

o o o Ao N O~
@Y (G G S S e

@©
O o=
o

1.98 1782.

B 2.8

¥ 258 2.4 2325

W o632 622 43,

M1 2.23 .

2 183 173 AT

G 615 645 119,

MO815 6.65 578,

S 6.15 6.65 2.

% o015 085 6.

7015 0.65 7.

© 045 0.65 o,

FERYERY 0.

000 0.0 16. *
Stod8 0.0 8. c-18
2 0.8 08 5.

g1 qa aa 1




0.
f.
t.
9.
488.
1.
B
[ B
f.

1

[ B
0.
.
2.
7.
1.
[ B

I

CFS
NCHES
AC-FT

CFS
NCHES
AC-FT

.

" e e @

LA A N AR E X X E E B B E NN B W I I BN I B B I I RN I BB W
- a0 s Al e e e . B 8 W W e s s s s e e v e @

SuM 21.31 17.62

PEAK  &-HOUR

4879. Jaze.

14,95

1499.

HYDROGRAPH AT STR
f. é.
6. 0.
s 8.
a. 24,
173. 8.
i .
‘. 9.
g [ B
f. i

PEAK  4-HOUR

488. 302,

1.50

158.

HYDROGRAPH AT STA

1.
1.
te

i,
1.
i

24-HOUR
888.
17.58
1762,

-

-

-

P N R P I P PP R P D R R I T I I RN I R
CrErE o e ST T Rl R e AT e TR e e e T e (e e e e B e & W) ) el e e

21684,

72-HOUR
366.
17.82
1787.

TOTAL VOLUNE
21484,
17.88
1793.

1 FOR PLAN 1 RTID 1

~n N
EEEmEmNN em -
CEC R R E T

-

Z4-HOUR
89.
1.76
176.

{ FOR PLAN 1+ RTIO 2

L.
1.
1.

an

6.
1.
6.
25.
1.
B

72-HOUR
3.
1.78
179.

1.
1.
1

-

TOTAL VOLUNE
2163,
1.79
179.

i,
6.
1.

in

THIS PAGE 15
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z. L.
¥s L
1. 1.

CFS

INCHES

AC-FT
1. 1.
1. 1.
& |8
26. 9.
1464, 932.
2. 2.
L. 1.
L. 1.
1. 1.

CFS

INCHES

AC-FT
2. z.
i .
2. .
33. 79.
1951. 1269.
3. Z.
. z.
z. .
2. 2.

CFS

INCHES

AC-FT
Z. z.
z. z.
3. .
A, 8.
439, 1586.
4. 3.
z. Z.
2. .
z. .

CFS

INCHES

AC-FT
2. 2
z. .
4. 3.
3. 118.
2921, 1963.
5. 3.

JMA‘

9.
519.

o~

~0

~

~

W o
RPN = g N
e s e © e & o e @

115.
864.

1.
1037,

— e - e
o o B B
—— e

PEAK
976.

6-HOUR
b4,
2.9
M.

HYDROGRAPH AT STA
L.
1.
1.

...
~~

——_ . . 0D PO e e

e e et o

t.
1.
1.
1

PEAK
1464,

6-HOUR
9%7.
4.4
456.

HYDROGRAPH AT STA
7

[N}

PEAK
1951,

6-HOUR
1289.
5.98
bid.

HYDROGRAPH AT STA
2. 2.

Z. z.

z .

121,
289.
z. .
[ Z.
. z.
z. .

PEAK
2439,

6-HOUR
151t.
7.48
750.

HYDROGRAPH AT STA
z. .
. [
Z 2.
145.
347.
1. Lo

Db, Ios i ol
e e« o o

24-HOUR
178.
3.52
352.

1 FOR
i
1.
L
73.
66.
1.
1.

1.
1.

Z4-HOUR
266.
5.27
929.

1 FOR

o O
PR N MNP M
- T e A

24-HOUR
355.
7.83
765.

1 FOR
2

24-HOUR
44,
8.19
881.

1 FOR

z.
z.
Z

147,
132.

Lo

et

1. L 1. {. L.
| } i s L 1s
1. i 1. fie 1.
1. f; L. L. 1
72-HOUR  TOTAL VOLUNE

68, 4337.
3.56 2.58
397, 359
PLAN 14 RTI0 3
i 1. L. i 1.
2. 9. 1. 3. 3,
g 1, 1. L 1.
™. W5, Sl 693, 1298.
t. 22. 19. ok 5.
1 1. 1. L. 1.
1. L. i £ 1.
£ 1 L. L. L.
1 1. 1. I s
72-HOUR  TOTAL VOLUNE
9. 8585.
5.35 5.3
536, 538.
PLAN 1+ RTIO 4
2. . 2. z
2. 1. 9. 1. ‘.
2. Z 2 2. 2.
®. 3. 681, 9. 1731
™ 2. 2. 7. 6.
: z, 2. 7
2, 2 2. 2.
. 2. 2. 2
2. 2 2. 2. 2.
72-HOUR  TOTAL VOLUNE
126. 8673.
7.13 7.15
715. n.
PLAN 1, RTIO 5
2, 2. 2. 3, 2.
3. 15. 2. 14, &
L 3 2. 2. i
123.  M8.  851. 1163, 2183
51, 3. 1. 2. 8.
2 2. 2. 2. i
2. 2. 2. g 2.
. 2. g 2. .,
2. 2. 2. 2. g,
72-HOUR  TOTAL VOLUME
150. 19842. 1
8.91 8.94 tﬂls?o’{,?u
894, 896, ¥RO®
PLAN 1, RTIO 4
2, 2. 2. . .
. 18. 2. 1. .
2. 3, % 2. 5
W. A, 1021, 1395, 259%.
62. “. . 2. 0.
o ——_—— ? - >




3‘

3.

LN
61.
3418,
5.

3.
3.
3

-
W WWoW®Em WM w W
e ® o e ® o o @& o

o
PO - S
- =000 4

SRR

PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL VOLUME
CFS 2927, 1813, 5%, 189. 13010,
INCHES 8.97  10.5  10.69 10.73
AC-FT . 057, . 1076.
HYDROGRAPH AT STA 1 FOR PLAN 1, RTIO 7
% 3 3. 3. 3. 3 3. 3 %
3. 3 3. 3. 4. 2. 3. 19. 8.
3 3. 3. 3. 3. 5 3. A 3
138, 162. 169. 1. 72, STL. 92, 1628, 329,
20. 8. . 154, 7. 5t. 8. 3. .
4 3. : 5 3. 5. 3. -3 % 3.
3. 3. 3. 5 3 3. 3. : 3.
3 3 3. 3. 3 3. - 4 3. 3.
3. 3 & 3 3 3 & 3 3.
PEAK  6-HOUR  Z4-HOUR  72-HOUR  TOTAL VOLUME
CFS 3415, 2116, 422, 210, 15178.
INCHES 10.47 1239 1248 12.52
AC-FT 1050. 1234, 1251, 1255.
HYDROGRAPH AT STA 1 FOR PLAN 1y RTIO 8
3. % 3. 3 3. 3. 3. : 8 3.
- 3 3. 1. 3. 5 2. . 2, 9.
4 3. : B 3 i 3 3. 3 5
158. 185. 193. 19. 197 653, 1362, 188, 3461,
2537, 1383, 462, 176. 82. 58. 5L, 3. 13.
4 3. 3. 3. < - 8 3. % 3.
3. 3. 3 < 3. 3. 3. % 3
3. 3. 5 3. 3 3. % 3 3.
3 3 3. 3 5 3 3 3 %
PEAK  4-HOUR  24-HOUR  72-HOWR  TOTAL VOLUME
CFS 3983, 2413, 711, 244, 17347,
INCHES 1.9 1486 14.26 14.31
AC-FT 1208, 1416, 1430, 1434,
HYDROGRAPH AT STA 1 FOR PLAN 1, RTIO 9
4 ‘. 4 (3 . R . 4. 4
3 4 4. [ b 8. 4. 2. 1.
s. . (R 4 4 L 4 & 4
197. 8. 1. 245 246, 816, 1Te2. 325, A3,
. 9. s . 193, 1. TR 4, 16.
5 4 4 4 3 . 4 5, L
[} 4 4 . R 4 IR 4. 4
(B 4 L (R 4 4 R ‘. .
4 ' 3 4 [} . R L R
PEAK  6-HOUR  Z4-HOUR  72-HOUR  TOTAL VOLUME
CFS  4878. 3922,  888.  3#4. 21684,
INCHES 1495  17.58  17.82 17.88 |
AC-FT 9. 1wz, 1787 ;;9135 PAGE IS BEST QUALITY t:mncfm_al
ZROM COPY, FURNISHED 70 DD oo™
RS HHEREEREEE HEERER NS HHE RS :
HYDROGRAPH ROUTING
ISTAQ  ICOWP IECON ITAPE  JPLT  JPRT  INAME c-2|
1 1 ' 2 0 ' '
ROUTING DATA
nnce rinece. AW rece TCANC




NSTPS  NSTOL LA  AMSKK X TSk STORA
t 0 00 00 0 1.
STORAGES 0. 170, 340, S, 48N, . [ ‘. ‘. ¢
OUTFLON# 0. 272, 1136, 3295. 4445, .. ¢ /. .. ‘ |
STATION L+ PLAN 11 RTIO 1
' 8 .. [ g .. ) 0. 0. ..
') g 0 .. 0. [} 1. 1, 1 1.
1. 5 L. L 1. 1. f L 1. 1
I 3. 5. 1. 9. 1. . M. 51. 86.
; 133. 166. 176. 168. 152. 136 126. 166, 9. 8.
' 1. 83. 55. 4. Q. . 2. 29. 2. 2.
' 19. 1. 15. 13, 12. 16 9. 8. % 6.
5. 5. ‘. . 3. 3. 3. z, 2. 2.
2. 2. 1. £, 1. 1 1. L 1. i
X
’ STOR
‘ [ 0. .. g 0. /. .. 9. R
0 i .. ' ' 'R 9. £ I 2
{ 1. £, L 1. b, i 0. 0. )
1 2. 8. 5. & 7. 19. 19. 2. 54, f
83 164. 116. 165. 95. 85, 15. 66. 58. 51. l
8. ". 35. 0. 2. 23. 2. 18. 16. 1.
12. 1. 9. 8. . 6. g s, ' '
3. 3 3 X % i A 2. ! 1.
1 1 L. 1. 1. 1. 1 i ! 1 onﬂ‘@ﬁ)
PEAK  6-HOUR 24-HOUR  72-HOUR  TOTAL VOLUME wy‘f‘ e /
CFS 176. 155. 8t. 3. 2145. pry g0 P
INCHES 8.77 1.61 1.78 .79 15% (P
AC-FT o 18 1. 179, gis® i
STATION 11 PLAN 11 RTIO 2 et
1. 1. L. i 1. t, b ks I 5
i L e 1. 1. L. 1. g 3. g,
3. 2 z 2 3, 1 Z, 2. i ks
. 6. 0. 15. 19. 2. 3. 6. 163. 172,
. W B W . w7k 199. 168. 148.
130. 14, 1. 88. . 8. 59. 52. 4. 4.
3. . 27. 2. 21. 19. 16. 1. 13. 1.
1. 9. 8. 1. b b, 5. .. ‘. .
3. 3 3. L 2. 2. 2 3, -3 .
STOR
’ .. ' .. g ' .. 9. i ..
' ' 0. 1. £ L. 1. L. L 2.
2. 2. 1. i L. 5. L L. g, 1
1. 3. 6. 9. 12. 1, 2. 38. b4, 18.
166, 203, 207, 9. 1. 152 134, 19. 105. 92.
81. n. 52. 55. .. .2, 3. . 28. 25.
2. 19. 1. 15. 13. 12, 1. 9. 8. A
6. 6. 5. ‘. ' 3. 3. % 2. % ‘
2. 2. L, L. 1. L L 1. ¥ 1. 3
PEAK  6-HOUR 24-HOUR 72-HOUR  TOTAL VOLUNE
CFS 457, 343 163, 6. 4331,
INCHES L7 323 3.5 3.57
AC-FT 1. 3. 3. 358.
. STATION 1+ PLAN 1, RTIO 3
L. I L. 1. I L. 1 1 ! ! c-z2 ‘
8
3




s22.
133.
42.
12.
4.

2
.
S.
s.
946.
174.
i 4.

14.
S.

W W = e
e e = .

.
166.
29.

3.

1394.
179.

824,
134,
3.
11,
4.

CFS
INCHES
AC-FT

.

z.

5.
11,
12z1.
149,
4.
12.
LB

~ W -
% w

34,
9.
26.

3.
CFS

INCHES
AC-FT

193.
118.
3.

t.
1.
2.
14.
2713,
4.
.
6.
2.

13.
333.

2.

s,
5.
1410.

PEAK
824,

PEAK
1221.

839, M8, 38, /. 24 198, I,
193. 9. 8. . 81. 54, a.
28. . 2. 19. 1. 15. 3.
8. 8. L b 5. 5. .
3. % 3. 2, 2. 2 Z. .
STOR ;f
L. 1. 1. 1 1. 1 1. |
L. L 1. 1. g, 2. 3.
2. 2. 3 2 £, s L.
. 18. 21. 3. 56. %, 162,
w3, W 119, 158, 1. 126, 189, ,
8. 57. 56. M, 3. 3. 3.
18. t6. . 12. 1. . 8.
5. 5. ) ., 3 3 3
2. 2. 2. L. L. 1 { '
4-HOUR  Z4-HOUR  72-HOUR  TOTAL VOLUME
9. 28, . 6499,
2 AR 5. 5.3
W2, 4. 53, 537,
STATION L PLAN Lo RTID 4
2. % 2 2. it 2. 2.
2. i L 2. i 5. b
. . .. % 3 3 3.
3. 3. 5. . 1. M5 Am.
815, 428 30 2. Al a9 I
5. 161 8. 8. 48. 8. 53.
3. 2. 2. 2. 19. 1. 15.
0. 9. 8. % . b 5,
.. 3. 3. % 3. 3 3.
STOR
L s k: L L B 1.
b ) L. 1 3. ..
3 2. 2, L, £ 2. 2
18 2. 28. At B s
#. W W us. 1%, 3. A,
. 83. 55. w. Q. 38, 2.
. 1. 15. TR S 1. 1.
b 5. 5. ., . ' 3. g5
2. 2 & N 2 2. ﬂﬁ;y
6-HOUR  24-HOUR  72-HOUR  TOTAL VOLUME S ot /
873. 335, 128. 8667. 5™
a2 & 7.15 »@‘»?@&6@
433, . T N @350 ot
-
STATION 1+ PLAN 1y RTIO § ;
L 2. . L 2. % 3
L, 5 L. 5 5. 1.
5. 5. 4 4 . B &
an. W, 57. W o B o
983. M2, AN 3. 5. 8. .
121, 166, 3. 82. . 8 56.




1.

CFS
 INCHES

1. 1.
1. 1.

6-HOUR
649.
3.3

PEAK
821.

QO NN
. e s
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