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i! ’:~’ir~ib I ~ i i t ~ jh  L . C-j r i y

1.1. . AME OF I).~M

N. Y.  49 Pucantico Darn
N . Y .  6 4 K  Att ica D:ts
N . Y. LKK Cork C~uit~~r Dam
N . Y. l ’ i  Jackson Creek Dam
N .Y.  172 J .ak~ Algonquin Darn
N.Y.  315 Sixth  Lak~ I)atn
N .Y .  13 PuLlet ~t o r ~~ u Dam
N. Y. ~J & )  Putnam Lh e  (Do:j Drcx)k Darn )
N.Y.  1(6  Pecks La~:e Darn
N. Y. 674 Brad tord Darn
N . Y .  7K Sturg eon 1’oul Darn
N . Y. 4 14 Skaneatelco Dank
N.Y.  1K5 Indian L~’k: Lct :~
N . Y .  472 Newton i a 1, is Dan~
N . Y. 362 Puckhur~i Lake L cra

Th. ’ tn  I c ~or i  of “ r ’r n ;a f  e” -
~ p~ ied to a darn IJ?ca re i of a serioi .isly ifl

i i. l;:;~.’ is in . rr~ ant  [a wcLnoLe [he cirqr’~~ of i ~~~~~~~ as
~‘- a i i i u  I) U. ’ I IL i i  W LU an urr :t ~Ie c1~iur 11 c L  ion 1:: l i~~i for a s t ructu ra l
deL IC 1~ n r i • ’~’ . i t  (~~Ies an , l~~~ever , th a t  ~~ i on an m i  K m l  scrcen~ rcj , ar~
j~~e1 Sp i l l  11 1’ c~ ’~~ itL .  K i~~n - ; ~ t here ~~~~~~~ L i~~ a ser iou:’( ’J: f iciency in spill—
way eau c t1  ri,) t ha t  it a 5i~V”r ~~ Il Ls ~: ‘rc to occur , ovcrtos?ir~J ar -I fa i l u r e
of t h . d ‘n ~ ‘;~i~ Id K i~si r ~~~~~ signi  f wanLly  tc~ ~ aa in] tue hazard to loss of
l ife  cki~’ ‘ . 1  ! ITS il t (IJ 1.

~~~~~~~~~~~~~ !, it is I v i r I h I e  to  i; -nlt ci ~r tL  the re r~iirr rs1ations previously
t u r n  u:heL I i n  the re ;yj r t n ;  for the abU v e— r .arlL wiled d~ .is as soon as practicable.

it is recli ’n ; t  ti I i t t  ( ‘~ , I ~~~iI5 of t iL ~; daas b~ furnished a cooy of this letter
arri that copies ~~ xS u n en t l y  a7~— I t 1 e d  to all reports previously furnished
to you.

Sincerely yours ,

CIJ~.RK 1. BEN~
Colonel, Corps of Erq ineers
District Er~j ineer
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D~PAR1MEN T OF THE ARMY
U. S. ARMY ENCI NEER DiSTR1 CJ~ N W  Y02K

26 FED ERAL PLAZ A
NEW YORK NEW YO~rt( 1O~~ 7

NANEN-F

Honorable Hujh  L. Carey
Governor of t~ew York
Albany , New York 12224

Dear Governor Carey:

The purpose of this letter is to inform you of a cla r i f ica t ion of the guide-
lines used by this office in assessing dams under the National Proj rarn of
Inspect ion of Dams.

Office of the Chief of Enq ineers has recently provided a clarification that
dams with seriously ina~lequate spillways are to b~ assessed as unsaf e , non—
cmeryency, un t i l  mare detailed studies prove otherwise or corrective ii~ asures
are wtupleted .

The follow irrj dams in your state have previously bI~en assessed as havin]
seriously inadeq uate spillways, with capability to pass safely only the per—
centarje of t i t ’ probable niax irnura flood as noted in each report. They are now
to Ex~ assessed as unsafe:

I.D. NO. NAME OF DAM

N.Y. 59 lower c~arwick Reservoir Darn
N.Y. 4 Salisbury Mills Dam
N.Y. 45 1~irnawalk Darn
N.Y. 418 Jaxnesville Darn
N.Y. 685 Colliersville Dam
N.Y. 6 Delta Darn
N.Y. 421 Oneida City Darn
N.Y. 39 Croton Falls Darn
N.Y. 509 Chadwick. [Jam (Plattenkill)
N.Y. 66 Boyds Corner Dam
N.Y. 397 Cranberry Lake Darn
N.Y. 708 Seneca Falls Darn
N.Y. 332 Lake Seba]o Darn
N.Y. 338 Indian Drook Darn
N.Y. 33 I~ wer(S ) Wiccopee Darn (Li wer

Hudso n W.S. for Peekskill)

• • - ~~~I - -~~~~- —- •- -—- •- —— - •
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PHASE I REPORT
NATIONAL DAM SAFETY PRO G RAM

Name of Dam Buck Horn Lake NY362 
_____________

State Loca ted New Yo rk
Cou nty Loca ted Otsego
Stream Buc k Ho rn L ak e
Date of Inspection September 6 , 1978

ASSESSMENT (iF
GENE RAL COND I T I O N S

The Buck Horn Lake Dam is an earthfHl darn wi th a wood sheeting core wall. The
dam is approximately 280 feet long and approx iniatley 15 feet hi gh. Top width
of the dam is 10 feet. The principal spil lway i s  located just south of the
center of the dam and consists of a 30 foot wi de ogee type concrete spillway .
Spi llway el ev ation is 3 feet below the top of the embankment. The dam drain-
line consists of a 24 inch corrugated meta l pipe wi th a submerged sl i de gate
con trolling flow to the inlet of the pipe. Mead Creek . the rece i v i ng stream
from the impoundment crosses the Delaware and Hudson Railroad and New York
State Rou te 7 , approx imately  1/2 m i le  from the dam , placing the dam in the High
Hazard Category. The dam has a storage volume of approximately 50 acre feet
plac i ng the dam in the Small Size Category . Buck Horn Lake Dam was constructed
in 1949 by the Buck Horn Lake Development Corporation for use as a recreational
facility for residegtial properties surrounding the lake.

Using the Corps of Engineers screening criteria for initial review of spillway
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 class ification of ‘ unsafe ” applied to a dam because of a seriously inade-
quate spiliway is not meant to connote the same degree of emergency as would be
associated wi th an “unsafe ’ class ification applied for a structural deficiency.
It does mean , however , that based on an initial screening and prel iminary com—
pu tations. 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 pl ace, significantly inc reasing the hazard to loss of life downstream from

-~ 
- the dam.

H It is . therefore , recommended that wi thin 2 months from the date of not i f i—
- cation to the Governor of the State of New York , owners engage the services of

a p r o f e s s i o n a l  co n s u l t ant  to determine by more sophisticated methods and pro-
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cedures the adequacy of the spiliway. Within 12 months of the date of noti-
fication to the governor , ~ppropr iate remedial mitigating measures should have
been completed . In the interim , a deta iled emergency operati)n plan and warn—
ing system should be promptly devel oped . Also , during period ; of unusually
heavy precipitation , around—the—clock surveillance should be )rovided.

Other areas of concern have been noted w$iich should receive attention:

r 1) Trees and brush should be removed from the dam surf ace 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 backfi lled with impervious material .

2) Riprap should be pl aced on the upstream face of the dam at the
waterl i ne to provide adequate protection from wave action.

3) The drainl i ne from the dam should be inspected throughout its length
— to determine the amount of deterioration that has taken pl ace 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 En gi neer i ng Company
‘4

~~~~~~~~?(• T7~~~~( /
~~ ~~~ ~

,\ ~John B. Stetson , Presidentv~ r~~17~
- ‘

.

• A pproved B~: , j  Col . Clark H. Benn
4 ~~~~~~~~~~~~~~~~~ New York District Engineer
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1. View looking west across face of dam .
Spiliway is in left por t ion  of p ic ture .
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- 2. View looking west shows typical over-
bank area and structures close to the
water ’s edge .
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3. Anoth er v l L w  1. u o k j n .  west showing lawns
iina d o ck s  in the ii
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4. Closeup of spiliway surface which is in
serviceable condition with some surfaceI erosion .
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5. V L e W  of sp iliway apron which is also in
serviceable condition . Notice drains in
channe l  w a l l .
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6 .  Ty p i c a l  p i c t u r e  showing t reed area on top
of darn .
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8. Outlet .:~~,.- area.
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9.  C lo s eup of ~-oI ru ( J~ited o u t l e t  p ipe  w i t h
its rum t e d— o u t  i l iv e  rt sc(’t. ion .

10. View of heavil y t reed area along the
eastern portion of embankment looking
across the spiliway .
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PHASE I INSPECTI ON REPORT
NAT IONAL DAM SAFETY PROGR AM

NAME OF DAM - BUCK HORN LAK E ID# - NY362

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority

Authority for this report is provided by the National Dam Inspection
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 conditi on 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

• wi th the ownership or operation of the dam. In addition , due to the
limited scope of services for these Phase I investigation s , 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 responsibili ty 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 wi th a wood sheeting core
wall. The dam is approximately 280 feet long ; the maximum height of
the dam is approximately 15 feet. Downstream sl opes on the dam are 2
horizontal to 1 vertical ; the upstream sl ope is 3 to 1. The top
wi dth 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 sl ope , however ,
there is no evidence of riprap at the downstream toe in the field and
the riprap at the waterl i ne is in poor condition. The principal

• spiliway Is located to the south of the center of the dam and con-
sists of a 30 foot wide ogee type concrete spiliway . The spillway is

- 

( situated at a level approximately 3 feet bel ow the top of the

- 

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ 
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embankment. Pi pe supports in the spill way al l ow for the placement of
flashL-oards although no flashboards were in place at the time of the
inspection nor were they on the site of the dam. The principal
spil lway is constructed of rubble masonry wi th a concrete surface.
The plans of the dam indicate a drain line of 31) inch diameter. In-
spection at the site indicated the drain line to be a 24 inch corru-
gated meta l pipe . The drain is controlled by a submerged sl i de 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 cha nnel i mmedi atel y downs tream from the spill way is heavily
overgrown wi th brush and smal l trees. Loose rock fill has been
placed at the toe of the spillway apron .

b. Location

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

c. Size Classification

The maximum hei ght of the dam is approximately 15 feet;  the sto rage
vol ume is approximately 660 acre feet. Therefore , the dam is in the
Small  Si ze Ca tegory as def i ne d in The Reco mmen ded Gu id el i nes for
Safety Inspection of Dams.

d. Hazard C lass i f i ca t ion

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

e. Ownership

The dam is owned by the Buckhorn Lake Devel opment Corporation.

f. Purpose of the Dam

Buckhor n Lake i s use d for recreat ional pur poses by the residents of
the Buckhorn Lake Devel opment. There are no provision s for public
use of this facility .

g. Design and Construction History

The Buckhorn Lake Dam was constructed in 1949. Since the completion
of construc ti on , the west wal l  of the spi l lwa y struc tur e has been
replaced. The original west wall of the spillway structure col l apsed
due to excessive soil pressures. No other information is available
regarding the design or construction of the 

dam.2
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h . Norma l Ope ra ti onal P rocedures

The dam is owned by the Development Corporation composed of residents
of the area. Maintenance of the struc ture is provided by volunteer
work groups composed of members of the Development Corporation. Ma-
jor maintenance is provided through contrac t wi th local construction
companies. There are no standard operationa l proce dures for thi s
fac ility . Water discharged from the impoundment is controlled only
by the limitations of the spillway .

1.3 PERTINENT DATA

a. Dra i nage Area

The drainage area of Buck Horn Lake Dam is 1 .882 square mi l es.

b. Discharge at Dam Site

No discharge records are available for this site .

Compu ted D i sc har ges:

Ungated spillway . top of dam 500 cfs
Ungated spillway , design fl ood 1003 cfs (1/2 PMF)

c. Elevat ion (feet above MSL )

Top of dam 1183
Max imum pool - des ig n di scharge 1184 ( 1 /2 PMF )
Spillway crest 1180
Stream bed at centerline of dam Approximately 1167

d. Reservoir

Length of normal pool 2800 feet

e. Storage

Design surcharge 340 acre feet
Normal pool 560 acre feet

f. Reservoir Surface

Spillway pool 83.6 acre

g. Dam

Type - Earth fill and masonry
Length - Approximately 280 feet.
Height - 15 feet.
Freeboard between normal reservoir and top of dam - 3 feet.
lop wi dth - 10 feet.
Side Slopes - 2 on 1 downstream; 3 on 1 upstream.
Zoning - None.

- - ~~~~~~~~~~~~~~ - - - - - --~~~~~~- -- - - - —  .- -
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Impervio us Core — 4 inch wood sheeting.
Grout Curtain - None.

h. Sjiillway

Type - W ei r
Length - 30 feet .
Crest Fli ’vation — 1180 (M S L) .

Gates  - None.
U/S channel — None .

• D/S channel — Short concrete apron , natural strea m channel on f la t
rocks.

i . Reyulati ng Outlets

24 inch diameter corrugated steel .

4
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SECTION 2 - ENG INEER ING DA TA

2.1 DESIGN

The information avail able for review of the Buckhorn Dam includes
plans for construction of Buckhorn Lake , inclu ded in thi s report as
Figure 2 through Figure 6.

2.2 CONSTRUCTION

No information availabl e.

2.3 OPERAT ION

See Section 4.

2.4 EVALUATION

Rev iew of the plans indicate that the design of the Buckhorn Lake Dam
was adequate. The dam has been in pl ace since 1949 with no evidence
of any inc i dent which would affect the safety of the dam. Therefore ,
additional investigation into the design and construction of thi s
facility is not necessary at this time. Visual examination and the
data reviewed were considered adequate for this Phase I investiga-
ti on.

r•
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SECTION 3 - VIS UAL INSPECTION

3.1 SU*IARY

a. 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 el evation. The inspection team was accompanied on the
inspection by the President of the Buckhorn Lake Devel opment Corpora-
tion.

b. Dam

T he dam an d spi l i way v i s u a l l y  con form to the p l ans  as prov ided i n
this report. The embankment is overgrown wi th trees , brush an d tal l
grass. The embankment is generally in good condition. Wet areas
were found at the downstream toe of the dam just north of the spi l l -
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.

c. S~i1lway

The concrete spiliway is in generally good condition. At the time of
the inspection the sp iliway was covered wi th dry algae ; a smal l fl ow
was observed over the top of the spiliway . The face of the spillway

• is somewhat eroded . A smal l crack exists across the face of the
spillway .

d. Appurtenant Structures

The drawdown pipe for the impoundment consists of a 24 inch corru-
gated metal pipe wi th a submerged shear gate. No provisions are made

• for operating this gate from the water surface. Operation of the
gate is possible only by divin g down in approximately 12 feet of
water to manipula te the shear gate. Discharge end of the corrugated
metal drawdown p ipe was severly deteriorated. The invert of the pipe
at the outlet was completely rusted through exposing the soil around
the pipe.

e. Downstream Channel

The channel inmiecliately below the spillway is heavily overgrown wi th
trees and brush.

~
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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
this facility. Normal operation of the dam consists of outflow from
the impoundment being control l ed by the geometry of the princ i pal
spiliway . The dam was reputed to have been inspected two years ago
when the impoundment was drained . The dam had been drained once
previously.

4.2 MAINTENANCE

Ma i ntenance 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.

ii
ii
(I
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SECTION 5 - HYDROLOG Y AND HYDRAULICS

5.1 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 mi l es as planimetered
from U.S.G.S. quad sheets , the lake is 0.53 miles long with a surface
area of 0.13 square mi l es. The vol ume of the impoundment is purely a
function of the natural watershed . For the dam ’s location , no his-
torical information was availab le on the occurrence of flood events.
A l so, 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 mapp ing 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 spiliway
with respect to their fl ood 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 possibl e for a par-
ticul ar drainage area. Since this dam is in the Small Dam Category
and is a High Hazard , the guidel i nes 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 criteri a, further - refined hydro—
logic investigations would be required. In preparing the unit hydro—
graph , both Cl ark 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 eval uated. The
PMF hydrograph was determined using the Probable Maximum Precipita-
tion rainfall data obtained in Hydrometeorological Report No. 33. An
i ndex rainfall of 20.5 inches for 200 square mi l es for a period of
24 hours was used in the analysis. Base fl ow 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

8
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surcharge storage effect from the lake was assumed to vary linea ril y
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 eval uated to pass the PMF
hydrograph. The dra i ndown conduit gate was assumed to be closed.
Although the dam is maintained by the lake coninunity 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 spiliway
length of 30 feet with a discharge coefficient of 3.2. The earthen
dam section was assumed at el evation 1183 for the total length of the
dam. The el evation of the lake was assumed to be at the spiliway
crest (elevation 1180) at the initiation of the fl ood event.

The U. S. Army Corps of Engineers , Hydrologic Engineering Center’s
Computer Program HEC-l 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

CLAR K ’S METHOD SNYDER ’S METHOD

Routed
Percent Run-off Routed Run-off Routed Flood
Of Discharge Discharge Discharge Discharge Stage
PMF ICFS) (CES) (CFS) (CES) (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 !184
80 3903 3160 2188 1908 li8F
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 approx imately 2
feet by the PMF. A more indepth study in regards to the eval uation
of the spiliway capacity is therefore recomended. If futher anal-
ysis confirms these Phase I investigation results , that the spiliway
is inadequate , it is then recommended that the owner modify the
structure to provide for additional spillway capacity.

9 
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SECTION 6 — STRUCTURAL STABILITY

6.1 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 smal l
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 exi st
near both abutments of the dam. The spillway is ungated concrete
structure. The spiliway structural concrete components are generally
in fair to good condition , al though some erosion has occurred and
some small cracks exist. The spillway discharge channel floor is in
heavy gl acial till material. Vegetation is growing in the channel
floor and on the earth banks. Although some wet spots were found
near the spiliway 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 pi pe drainl i ne was severely deteriorated at its
outlet. The invert of the pi pe was compl etely 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 drainpi pe. Failure of the drainpipe could cause displacement of
the earth embankment and failure of the structure.

b. Geology and Seismi c 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 wel l 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 recommended as being
almost meaningless. The site is on gl acial material , and according
to Coates (1963), these materials may be largely gl acial 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
i nterpretation.

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 Prel iminary Brittle Structures Map

—j
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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 Mercal li Scale , have
been recorded in this region. One occurred in 1935 and the other in
1964 and no cl oser than 35 m i les to the dam. This region is
designated as bei ng in Zone 1 of the Seismic Probability Nap.

c. Data Review and Stability Evaluation

The available design drawings indicate that the darn 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 drainl i ne corrugated metal pi pe is of
concern. it is recommended that the drainl i ne be inspected
throughout its length to determine the amount of deterioration that
has taken pl ace in the areas that are not visible from the outlet
end. The drain line , if severely deteriorated throughout its length ,
should either be replaced or relined and grouted.

11
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SEC TION 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.

‘-I
2) The embankment of the dam is heavily overgrown with trees and

brush on the downstream slopes and al ong the waterl i ne. 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 pi pe 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 spiliway as
severely inadequate.

7.2 REMEDIAL MEASURES

Based on the above assessments of the dam , the followi ng remedial
measures are recomended:

1) Trees and brush should be removed from the dam surface. The
slopes of the dam should be seeded and mowed so that they nay 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 pl aced on the i~pstream face of the dam at thewaterline to provide adequate protection from wave action.

3) The drainl i ne for 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. The
drain line , if severely deteriorated throughout its length ,
should either be replaced or rel i ned and grouted . The shear
gate controlling the dam outlet pi pe 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
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this invest igation indicates that the sp il lw a y is inadequate ,
the owne r sho ul d modi fy the sp illway to p ro vid ’ additional
capac ity up to 50 percent of the Probable Maxi i um Flood .
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CHECK LIST
HYDROLOGIC & HYDRAULIC

ENGINEERING DATA

DR A I N A GE AREA CHARACTERISTI CS: 1220 acres

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): At sp ill way

ELEVAT I ON TOP FLOOD CONTROL POOL (STORAGE CAPAC I TY): None

ELEVATION MAX I MUM DESIGN POOL: __________________________________________

ELEVATION TOP DAM : 3 feet above spi ll way

CR EST:

a. Elevation ll 9Q~. 10 feet
b. Type Concrete ogee crest
c. Width Ogee ( rounded )
d . Length  30 feet
e. Location Spillover _ Center of dam

-~ -

_ 
f. Number and Type of Gates None

- 
- 

OUTLET WORKS :

a. Type z~ i n. corrugated metal p ipe

b. Location East of spi llw ay 10 feet  thru embankment
c Entrance Inverts See Plans ( No elevations)
d. Exit Inverts “

e. Emergency Draindown Facilities None

HYDROMETEOROLOG I CAL GATES:

a. Type None
b. Location None
c. Records None

MAX IMUM NON-DAMAGING DISCHARGE :

L ~~~~~~ . ~~~~~~~~~~~ 
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PREVIOUS INSPECTION REPORTS
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01115. 7-1444
- STATE OF . NEW YORIC . -

- - -

‘
I

DEPARTMENT OF PUSUC WORKS 
- - /

ALBAN Y

Recei ved I~L7Ir44) ~S Darn No./(’~~~”28-4~ 

Disposition4Q,~4.*v4J !.~fr?’~~41f~~7. Watershed - £~4~~ e~.A444s~~
_ 

Foundation inspected .._ .. - . - 

Structure inspected -- - -—- -- — 

Application - for the Construction or Reconstruction of a Darn
Appl icat ion s hereb y made to the Superintendent of Public Works, Albany, N. Y., in compliance with the

prov isions of Section 948 of the Conservat ion Law (see third page of this application ) for the approval of specifica-

tions and det a ikd drawings . m arked I • . 2 3~ AND 4 ... IN TH E LJ~P PER RIG.1 .T.— 
HA ND CORNER .. OF EACH DRAWING, AN.D SPECIFIC A.T ON SH EEl.....

- construction -  - - . -herew ith submtt ted for the rccon. t ruc tion of a darn herein described. All provisions of law will be complied

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

JV LY . 1 ..J.94.a .~~~ .. . ... 
-

(Dii.)

1. The dam will t)~ on. MEAD’S ... CREEK flowing into SU~QUEHAN. NA ..RlVE.R~ the
town of UNADILLA - County of O T S E G O  -

4000 FT N.E. OFTHE UNADILLA VILL~SGE LINE ALONG ROUTE 7 TO
and THE MOUTH OF ME AD~S CRE E THENC E TRUE) N. 24°I5W APPROX 25 FT.

505,. .iae( 4S.tani. i’d dIre~t3o. fru ~~ • ..II-known bfldi.. d.~~. vlIIag. ~ .ui o~~-r..d ot mIni. f a .tr.a )

2. Location of dam is shown on the NAD - - . quadrang le of the

United States Geological Survey .

3. The name of the owner is WENDEL L W . B A C H M A N  
-

4. The addr ess of the owner is - - 
10 C-HURCH ST. EXT UNADILL-A , .Y.

5. The dam will be used for R E CR EAT 10 NA L PU R POSES 

6. ~VilI any part of the darn be built upon or it s pond flood any Stat e l a n d s ? . .  - NO 
- - . —- —

7. The watershed above the proposed dan~ j s — 
.538  

- - square miles .

S The proposed dztt ii dl cr eate a psnmd area at the spi1Icr-~t ekvat ion of 7Q — —- acres -~

.11541 wil l ins poinsil 24 , ~ 93, 600 cubic feet of w ite r .

-~~~~ 

- 

— — —



- _ _ _ _ _ _ _ _ _

I

.

9. Tbe inaxun umn hei ght of the proposed darn above the bed of the str eam s I 5 fee t  - 0 inches.

10. The lowest part of the natur al shore of the pond is 2 ’O’AT DAM feet ve rt i call y above the spilicrest ,

- 4 ’r i ”.ind erersw h er e el,e the shore wil l be at least ..
, ‘-‘ - fee t  abo~ e t he sp tlk r est .

11.  State if any damage to life or to a ,,v buildi ngs , roads or other ru cit y could b~ cau~c-d 115 an - siibk -
- 

ROUTE 7 AND O~H.R .R.UNDE~~F~ASSED WITH 5~DU~~~ .
fsdure ~f the ro sid dasus NEAREST BLDG. ( HOME) N.E. OF HIGHWAY DUCT 2~O’ AND
BARN ~ l~ ’ ~ 4EASUREMENTS APPROX. AT INCREASED EL-EVATIONS, BLDG’S
APPROX . 790’ , 1250, THEN. . BEYOND. ~~~~ YC,~. . I4’ A BOV E CREEI~ BED. 

- .

12. The natural material of the bed on which the proposed ilam will rest is (cla y - i~and , gravel , boulders .

gran ite , shale slate , limestone , etc. ) dp~ n 
-

13. Facing downstream , what is the nature of material composing the ri ght b~,Ik~ 
The riaterlai.

- .here..uther tI].0 ~~~~~~~~~~~ 
(t~o .b. ~~ ~~~~~~~~~~ hardpan . -

14. Facing downstream, what is the nature of the material composing the left b a n k ? . i- .Z~te2’l~~1.... 

he.r.e unde.r the 1~..’!.....top.s.oi1 (.to... b.e....re o.~edLi~ hard.ii~fl ... 

15 State the character of the bed and the banks in respect to the hardness , perv iousness, water bear ing

effect of exposure to air and to wate r , uniformity, etc Uni~’ormiy --peculiar- to’ - irnperv —

I ~ousnes s to ~~~~~~ rain ~~~~~ i~,.s ziot the s oIl ~‘;here -.

- to ~~~~~~~~~~~~~~ ,.. .su.cbas c.ow~aths., whee.ltr.acks.,c.tc.. - It .znust. ..evap..-....

16. Are there any porous seams or fissures beneath the foundation of the proposed dam ? ii one - - -

. o ~~....—T st.~hoJes~ did..-~~ reveal -san d-- ~~~~~~~~ or....].oose. - .. r-o-ck.,.- - 

17. \VA STES. 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 at~! APRON WALL_ the top of which will be.~ ... .Z’.Q~. feet above

the spillcr est , and have a top width of IQ’Q.” f eet ; and at the left end by aN .. - A P.R WALL...... 

the top of which will ~~~~~~ feet above the spilicrest , and have a top width of. I0’Q.” feet.

I S. The spillway is designed to safely discharge ~8 080 cubic feet per second.

19. Pi pes , sluice gates , etc., for fl ood discharge will be provided throug h the dam as follows :

ONE 30 ‘~ VICE GATE , A ND CO .AT E.P CORRUGATED STEEL

CON DU I T  IN STALLATION.  SLU!C E GATE CONTROLS ATTACHED

- .  TO. UPPER SiDE. OF ORT.H ER L~ ~...W IN G-W ALL. 
- .... - .

20. What is the maximum height of flash boards which will used on this da:n ?.. 0 N E... 

2). Arson . Below the prop osed dam there will be an apron built of 9L~ BL.E . MASQN RY,, 29’O’

fee t long across the stream ,. .  16 ‘.6 ” ... feet wide an d,.2’6’T.~
3’,O feet thick .

fl. Does this dam constitute any pa rt of a publ ic water suppl y ? 0 
-

- - _ _i___._ --



I N S T R U C T I O N S
Read careful l y  on the th i T~i page of t h i s app l ic a t io n  the Ian -. e t t I n I ~’ lu i t h  t i l . ’ I ( ( l l I I i ( I i I e I i l ~ to be ( ( l I s p li ed with

in order to c on s t ru ct  or reconsttuct a dani .
F.ich a pp i i eat ion i or the ~un St r t iCt ii in Or r ee t  Ifl t IU Cl IOfl l It  ~ I t, t Ii h ItS ~t Ut I ’ ’ II U Iuis  11 1 i~l .t r et form , cop ies

of which will be- furni~bed Ul ~ f l r •upn -~t to the l) ( .l l ~t r t I : t ,  I ’~ Ill l I t ! l l i c \\ ur l~. . -\III:,nv, N . \ . lie app licati on must
be ;ic ctun ip ani ed bs- thr c~ Sets CI pI n K , ant i  sp eci fwalI onc . The - i  t o r n I a l u m i  l o t  h I t — h I d mnti ~ l~ in suf ;icuen t detail in
, ‘rde-r th a t  the ’ stabi l i ty and saf ~tv or thc dam can be (kie - r II l l in , l .  I i i  ca ’e-~ i t  Ia  r iZ e’ :111(1 iiilpOrt.i r i?  dai~ -. I SSU Iflpt i Ofl S

i t i ade  in calculating stresses a rid s tabi l i ty  should he g iven .

~arnples of mater i als  to be u~ttl in the darn and of the materi ,e l In which the dau us to ic founded may be

.ushcd for. bu t need not be turin-shed unless requested.
I I  the danit constitutes a part of a public water supply, app lication should be m ath to the ~\ ater Power and

Control Con in t i-s ion under A rtkle XI of the Conserva tion Law.
Aim application fu r  the c~~stru ~tion or reconstruction of a dam must be si gtied bs the prospect ive owner of

the dam or his duly authoriz ed agent. The address of the signer amid the date mus t  be gis en as provided for on
the last page of the application Ionn.

SECTION 948 OF THE CONSER VATiON LAW
§ 94.8. Structures for in~ oune1ing water ; i nspection o~ do ck s ;  p eim alti cs . No st r u . -~u ic  for i tuip ounding water

azid no dock , pier , wharf  or other structure tKCd as a landing place on watt - i ~Iiall it’ erected or reconstructed
be any public au thor i ty  or by any private  person or corporation with out  notice - to th e sup erintendent of public
works , nor shall any such structure he erected , reconstructed or maintained without compl y ing with such conditions

the superintendent of pub lic works may by order prescribe for safeguarding l i f e  or property against danger
therefrom . No order made by the sup er intem’h -zm t of public works shall be deemed to authori ze  any invasion of
.tnv property ri ghts , public or private , by any person in carry ing cut the re qui r em en t s  of such order . The superin-

tenule nt of ptihhc works shall have power , tvhcnev ~r in his jud~ntcnt public s a fet y  shall so r equire . to make and
serv e an order, setting forth therein his findings of fact  and hi s conclusions th c r e l ro in .  direct i ng any  person , corpora -
tion, o~ cer or hoard, constructing, maintaining or using any structure hereinheforc tete -rred to. either remove the
said structure or to repair or reconstruct the same within such reasonable lime and in such manner as shall be speci-
tied in such order , an d it shall be the duty of every such person, corporation, officer or heard, to obey, observe and
comply with such order and with the con ditions prescribed by the superintendent of public works for safeguarding

or property against dange r therefrom , and every person , corporation , ollicer or board tailing, omitting or
neglecting so to do , or who hereafter elects or reconstucts any such stuc;ure hercinhefors- referred to without
submitting to the superintendent of publ c works and obtaining his approval of plans and specifications for such
structures when required so to do by his  order or hereafter fails to rem ove , erect or to reconstruct the same in
accordance with the plans and specifications so approved shall forfei t  to the iscople’ of this State a sum not to exceed
five hundred dollars to be fixed by the court for each and every offense ; etumy v I l I la t i o l i  of any such order shall be
a separate and distinct offense , and , in such case of a c on t inui im z violation. e~ t-rv dai s continuance thereof shall
be and be deemed to be- a separate and di st inct  offense. Such order shall li lt cont .min an)- pro~ ision to compel the
owner to make repairs or procee d wit h recon-.t ruction as specified in th is se~c t uhi by any typ e of construction other
than that of the darn itself. In addition t I  said fo r fe i tu re  upon th e violat ion I f  ~IUV su1h order , t he superintendent
of public works shall have power to enter U~~()fl the lands and waters where such stru ctures are located , for the
purpose of removing, repa iring or reconstructing the same, and to ta ke such other and further  precautions which

- 
he may deem necessa ry to safeguard l i fe  or pr oj r r t y  against danger theret r(I,II . In r e i t lu i v tng ,  repairing and recon-
structing such darn the superintend ent shall not deviate front the method , im m a n n er  or spe cl t icat t Ins contained in
the ori ginal order. The superintendent of public work s shall certif y the amount f the ~u st .  and expenses incurred
by him for the removal , repair or reconstruct io . 1 afore said , or in anywise c Inimected 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 supe rvisors to add the amount so cer t ihed to the assessment rolls -I such loca lity or localities
as a charge aga inst the real property upon which the darn i~ located designated or tlc~cribed by t he superintendent
of public works as chargeable t l - ’r ewi th . am id to issue its it arrant or warrant . for the cl Ue-cIlon thereof. Thereupon
it shall become the duty of such locality or loc al ities through tht-ir proper offiee r~ to collect the amount so certified
in the same manner as other t~%es are col lected mu such localit; or j ocalmtmn- ~. . umi , i when ~olIected to pay the same

L ‘ ‘  
.
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II S O t -  n u t  m u h iu t  I f j o~b lt c tv 1I .s \ . II  ~i , i l l  t l a ’r e ’ u l n I I  t °Y ti sammie  I n t l  t hu t ’  ~t . i t i -  t r e a su r y  . \ n v  a h m i . J u u i m
j  levi ed shall t l i e reup omi  b.~~omm ,e ’ a n t  be a lien upon tim e rc’al proper ty atfecte -el t I e r i l y , to t he sante extent as aum~t a x k v y  tiCCu )~ K’~ a m id i — a lit - it then-omi .

A1I~ per sIlim i n inte i - e—t ma ’ , wu t h i i i  t i m i r t ~ d i i ’ s f r o i m i  the ser~-ic ’ l i t .11K su ch 1 1 k m , appe al III the supre~i me
court  II di.’te ru mite  t i l e  rc,t~un ablcnn- s- .  of such Iuiilt- r . At an)- time d u r I n g  such Il imp eal to the supreii le tourt upon
a t le-~ st thr ee dat-s notic e , the part ~’ t i p pe.mlmuig , i iav apply for an order h i r c t - t i i i t~ . i i iV l lU e ~ t ion of f,ic i to be tried
and ekt~rtnin ed by a j u r y , and the court shall the reupon cause such ejue st ioni to I t - state-d for t m i a l  according ly and
the findings ( If  th e  ju n  upon such qotst ioi l  shall be conciu’iive. A ppeals mit ; i v  lie taken (ronu the supreme court -

to the ap~.,vllate- divi c iut i  of the supreme Court and to the court u t  appeals in such cases, subject to the limitations
provided in the civil practice act.

This secticn 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 abu se the natural bed of the stream at any point
or unless the quant i ty  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  a ny, in a city of over one hundred and
seventy-five thousand popu lation . This section as hereby amended shall not impair the effect of an order hereto-
iore 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 specifi cat ions thereto f ore approve d 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

carr ied out in accordance with the approved plans and specifications. 

I

By -. ~i~~2Im%I3’~ i1IIt’1  -. aut horized agent of owner .

Address oI signer... !P. CHUR ~~ST EXT . UNAD !L I 

— 

Date..~~~~~~~~ ~J;/ff d7

~1
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1,101 A BUCK HORN LAKE DAN
0110 A RESERVOiR ROUTING OF P.N.F. - ~4V DER NETNOD0120 4 30 FOOT SPIILWAY
0130 3 90
0140 1 5
0150 J 1 9 1
#160 1 .1 .2 .3 .4 .5 .6 .7 .8 1.0
0110 K 0 1
0180 N I 1 1.88 0 1.89
0190 P 0 20.5 I l l  123 133 142
00200 1 1.0 0.1
0210 W 3.60 0.625
0220 1 4 4
0230 K 1 1
0240 ? 1
0250 1 1 -1
0260 2 0 170 340 510 680
0270 3 I 272 1130 3295 6645
028 0 K  99
0290 A
0300 4
1310 4
032 0 4
0330 4

00100 A BUCK HORN LAKE DAN
0110 A RESERVOIR ROUTING OF P.H.F. - CLARK METHOD
0120 A 30 FOOT SPILLWAY

- 

- 

0130 8 90 1
0140 1 5
IISO J 1 9 1
0160 1 .1 .2 .3 .4 .5 .6 .7 .8 1.0
0 1 70K 8 1
0180 N I I 1.88 0 1.89
0190 P I 20.5 lii 123 133 142
00200 1 1.0 0 , 1
0210 V 0.95 0.95
0220 1 4 4 1
0230 K 1 1
0240 1 1 1
0250 1 1 -1
0260 2 I 170 340 510 680
0270 3 I 272 1130 3295 6645
0280 K 99
0290 A
0300 A
0310 *
0320 A
0320 A
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~1 

- 
-

- . — . - - - 
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IL- h  4tK~ tUN U~ IL U J~h~ LYLt
P0* -) AUG 74
tHA E NO. IL
•IsEe~~~•IiUS•EI••IOH*•**I 

.‘.w

BUCK HORN LAKE DAM
RESERVOIR ROUIING OF P.$.F. - SNYDER IETHO D

30 FOOT SPILLW* Y

JOB SPECIFICATION
NO NHR AKIN IDAP LUR ZMIN METRC IPLI IPRT NSTAN
90 1 0 I 0 0 I 0 I 0

JOPER NWT
5 0

NULTI-PLAII ANALYSES TO BE PERFORMED
NPLANS I NRTIOS 9 LRTIOS I

RTIOSS 0.1$ 0.ZI 0.30 0.40 0.50 0.60 0.70 0.80 1.00

If li., f Ifl 0411145*1 *,,,,**0I

SU B-AREA RUNOFF COMPUTATIO N
ISTAR ICOMP IECON ITAPE IJPLT JPRT INANE

I I I 0 0 I 0

HYD ROGRAPH DATA
IHYOG IUHG TAREA SNAP TRSOA TRSPC RA TIO ISMOW ISANE LOCAL

1 1 1.88 0.0 1.88 0.0 0.0 0

PRECIP DATA
SPFE PMS Re R1Z R24 R48 R1Z R96
0.0 20 .50 111.00 123.01 133.00 142.00 0.0 0.0

5D~ rOMPUTED BY THE PROGRAM IS 0.731

LOSS DATA
STRKR OITKR RTIOL ERAIN STRKS RTIOK STRIL CNSTL ALSNT RTIMP
0.0 0.0 1.00 0.0 8.0 1.00 1.00 0.18 0.0 0.0

UNI T HYDR OGRAPH DATA

‘I TPS 3.60 CR00.63 NTA* I

RECESSION DATA
STR TQO 4.00 QRCSNI 4.00 RTIORS 1.00

i’RO lATE CLA RK COEFFICIENTS FROM GIVEN !-NYD€R CR AND TP ARE TCS 4.14 AND RS 3.37 INTERVALS

UNIT HYDROGRAPH 20 END-OF-PERIOD ORUINATES~ LAGS 3.63 HOURS, CPI 0.63 VOL S 1.00

26. 94. 168. 206. 184 . 138. lIZ. 76. 56. 42.
31. 23. 17. 13. 9. 7. 5. 4. 3~

END-OF-RER100 FLOW -

‘

TIME RAIN EXCS COMP U
1 0.01 0.00 4.
2 0.01 0.00 4.
3 0.01 0.00 4.
4 0.11 0.00 4.
5 0.01 0.00 4.
6 0.01 0.00 4.
7 0.02 III 4.
8 0.02 0.00 4.
9 0.02 0.00 4.

II I.0 0.00 4.
11 0.02 0.00 4.
12 0.02 0.00 4.

~ 
~~~~~~~~~~~~~~~~~~ 

~~ 
— —

- 

~~~TT T~~ 
- —  - __ _  . ,. . ...i~~~

NSTPS NST DL LAG A~ KK 1 18K STORA
8 0 0.0 0.0 0.0 - I ,
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I

14 1.14 1.01 4.
15 0.17 0.00 4.
16 0.43 0.80 4.
17 0.16 0.06 6.
18 8.12 0.02 11.

~22 0.01 0.00 17.

~ ~25 0.10 0.00 9.
26 0.10 0.00 8.
27 0.10 0.00 7.
28 0.10 0.00 6.
29 0.10 0.80 6.
30 0.10 0.00 5.
31 0.30 0.20 10.
32 0.30 0.20 29.
33 0.30 0.20 62.
34 0.30 0.20 103.
35 0.30 0.20 140.
36 0.30 0.20 167.
37 1.66 1.56 224.
38 2.00 1.90 376 .
39 2.50 2.40 661.
40 6.32 6.22 1153.
41 2.33 2.23 1818.
42 1.83 1.73 2439.
43 0.15 0.05 2735.
44 0.15 0.05 2587.
45 0.15 0.05 2148.
46 0.15 0.05 1666.
47 0.15 0.85 1254.
48 0.15 0.05 946.
49 0.0 0.0 li i.
50 0.0 0.0 543.
51 0.0 0.0 409.
52 0.0 0.0 305.
53 0.0 0.0 227.
54 0.0 0.0 169.
55 0.0 0.0 126 .
56 0.0 0.0 94.
57 0.0 0.0 68.
58 0.0 0.0 49.
59 0.0 0.0 34.
60 0.0 0.0 16.
61 0.0 0.0 10.

C 62 0.0 0.0 6.
63 0.0 0.0 5.
64 0.0 0.0 5.
65 0.0 0.0 4.
66 0.0 0.0 4.
67 0.0 0.0 4.
68 0.0 0.0 4.
69 0.0 0.0 4.
70 0.0 0.0 4.
11 0.0 0.0 4.
12 0.0 0.0 4 .
13 0.0 0.0 4.
14 0.0 0.0 4.
75 0.0 0.0 4.
76 0.0 0.0 4.
77 0.0 0.0 4.
78 0.0 0.0 4.

. - —~~~~~~~~~~~~~~~
-----

~—‘“- .—~~~~~~-—---~ - . - - ,k ~~Ju1itT J1L1rLI ~~~ _ _  
_ _

622. 824. 793. 639. 460. 318. 252. 224. 198. 174.
153. 134. 118. 103. 91. 80. 70. 61. 54. 47.

42 . 37. 32. 28. 25. 22. 19. 11. 15. 13.



—-S —~~ ~~~~~~~~~ -—

- -_ _ _ _

*1 * 1  I.E 4.
81 LI 0.0 4.
82 0.0 0.0 4.
83 0.0 0.0 4. ~~~~~~

84 L I  0.0 4. wp,~, -‘ .~~~ .
85 0.0 0.0 4.
86 0.0 0.0 4.
87 0.0 0.0 4. “-~k?Q -~ d~
88 0.0 0.0 4.
89 0.0 0.0 4.
90 0.0 0.0 4.

SUM 21.31 17.62 21618.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 2735 . 2231. 878. 299. 21619.

INCHES 11 .04 17.37 17.77 17.83
AC-FT 1 107. 1742. 1782. 1788.

HY DROCRAPH AT STA I FOR PLAN 1, R h O I
I. 0. I. I. 0. 0. 0. 0. I. 0.
0. 0. 0. 0. 0. 0. 1. 1. 2. 2.
2. 2. 1. 1. 1. 1. 1. 1. 1. 1.
1. 3. 6. 10. 14. 17. 22. 38. 66. 115.

182. 243. 274. 259. 215. 167. 125. 95. 72. 54.
41. 31. 23. I i .  13. 9. 7. 5. 3. 2.
I. 1. 1. I. 0. 0. I. 0. 0. 0.
0. 0. 0. 0. 0. 0. I. I. 0. 0.
I. 0. I. 0. 0. 0. 0. 0. 0. 0.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 274. 223. 88. 30. 2162 .

INCHES 1.10 1.74 1.78 1.78
AC-FT 111. 174. 178. 179.

HYOROCRAPH At StA I FOR PLAN I~ RTIO 2
1 . 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 2. 3. 4.
4. 3. 3 2. 2. 2. 1. 1. 1. 1.
2. 6. 12. 21. 28. 33. 45. 75. 132. 231.

364 . 486. 547. 517. 430. 333. 251. 189. 143. 109 .
82. 61. 45. 34 25. 19. 14. 10. 7. 3
2. 1. 1. 1. 1. 1. 1. 1. I. 1.
1. 1. I. 1. 1. I. 1. 1. 1. 1.
I. 1. L .  L 1. 1. 1. 1- 1. 1.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 547. 446. 176. 60. 4324.

INCHES 2.21 3.47 3.55 3.57
AC-FT 221. 348. 356. 358.

HT DROCRAPH AT STA I FOR PLAN I, RTIO 3
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. I.  1. 1. I.  2. 3. 5. 6.
6. 5. 4. 3. 3, 2. 2. 2, 2. 2.
3. 9. 19. 31. 42. 5L 67. 113. 198. 346.

545 . 729. 821. 716. 645. 500. 376 . 284. 215. 163.
123. 92. 68. SI .  38. 28. 21. 15. 0. 5.

3. 2. 2. I .  1. 1. 1. 1 1. 1.
1. 1. 1. 1. 1. 1. 1. . 1. 1.

1. 1. 1. 1. 1. 1. 1. I .  1. I.

PEAK 6440UR 24-HOUR 72440UR TOTAL VOUJ~E 40
CFS 821. 669. 263. 90. 6486 .

INCHES 3.31 5.21 5.33 5.3w

- 
- 
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HYOR OGRAPH AT ST A 1 FOR PlAN 1, RTIO 4
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. Z. 2. 2. 2. 4. 7. 8.
8. 7 . 5. 4 . 4. 3. 3. 2. 2. 2.
4. II. 25. 41. 56. 67. 89. 150. 264. 461.

727. 972. 1094. 1035. 859. 666 . 502. 378. 287. 217.
164. 122. 91. 68. 50. 38. 27. 20. 13. 7.

4. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2 . 2. 2. 2. 2. 2. 2 . 2.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
- CFS 1094. 892. 351. 120. 8647.

INCHES 4.42 6.95 7.11 1.1~AC -FT 443. 697. 713. 715.
~~~~~~ ~~

>.?
~

_t
~ QLt

~. ?HYDROCRAPH AT STA 1 FOR PLAN 1, R h O 5
2. 2. 2. 2. 2. 2. 2. 2. 2. 2. O

4~, ?~
2
~h~~~1o ~‘

(.. ~~. L. (.. L. L. J. .1. 0. & W .

10. 8. 7. 6. 5. 4. 3. 3. 3. 3.
5. 14. 31. 52. 70. 84. 112. 188. 330. 577.

909. 1215. 1368. 1293. 1074. 833. 627. 473. 358. 271.
204. 153. 114. 85. 63. 47. 34. 24. 17. 8.
5. 3. 3 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 1368. IllS . 439. 150. 10809.

INCHES 5.52 8.69 8.88 8.91
AC-FT 553. 871. 891. 894.

HYOR OC RAPH AT STA 1 FOR PLAN Ii RTIO 6
2. 2. 2. 2. 2. 2. 2. . 2. 2.
2. 2. 2. 2. 2. 2. 4. 7. 10. 12.

12. II. 8. 7. ~~. 5. 4. 4. 3. 3
6. 17. 37. 62. 84. IN. 134. 225. 397. 692.

1091. 1458. 1641. 1552. 1289. 1000. 752. 568. 430. 326.
245. 183. 136. 10 1. 76. 57. 41. 29. 20. 10.

6. 3. 3. 3. 3. 3. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 1641. 1338. 527. 180. 12971.

INCHES 6.62 10.42 10.66 10.70
AC-FT 664. 1045. 1069. 1073.

HYOROGRAPH AT STA I FOR PLAN 1, R h O 7
3. 3. 3. 3. 3. 3. 3. 3. 3. 3.
3. 3. 3. 3. 3. 3. 4. 8. 12. 15.
14. 12. 9. 8. 6. 6. 5. 4. 4. 4.
7. 20. 43. 72. 98. 117. 157. 263. 463. 807.

1273. 1711. 1915. 1811. 1504. 1166. 878. 662. 502. 380.
286 . 2 14. 159. 118. 88. 66. 48. 34. 23. I i .

7. 4. 4. 3. 3. 3. 3. 3. 3. 3.
3. 3. 3. 3 3. 3. 3. 3. 3. 3.
3. 3. 3. 3. 3. 3. 3. 3. 3. 3.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 1915. 1562. 614. 209 . 15133.

INCHES 1.73 12.16 12.44 12.4~
AC-FT 775. 1219. 1247. 1251.

~
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3. 3. 3. 3. 3. 3. 5. 8. 1~ . 11.
11. II. 9. 8. 8. 7. 7. 6. 6. 6.

22. 41. 59. 76. 91. 132. 241. 658. 1568.
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.3. 3. .3. i. .3. .3. 3. .3. ~~. 3.

3 3. 3. 3. 3. 3. 5. 9. 14. 17.
16. 13. 11. 9. 7 . 6. 6. 5. 4. 4.
8. 23. 50. 82. 112. 134. 179. 301. 529. 923.

1455. 1944. 2188. 2070. 1719. 1333. 1003. 757. 573. 434.
327. 244. 182. 135. 101. 75. 55. 39. 27. 13.
8. 4. 4. 4. 4. 3 3. 3. 3. 3.
3. 3. 3. 3. 3. 3. 3. 3. 3. 3.
3. 3. 3. 3. 3. 3. 3. 3. 3. 3.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 2188. 1785. 702. 239. 17295.

INCHES 8.83 13.90 14.22 14.26
AC-FT 885. 1394. 1425. 1430,

HY DROCRAPH AT STA I FOR PLAN 1, RTIO 9 ~~b ~~~~4. 4. 4. 4. 4. 4. 4. 4. 4. 4.
4. 4. 4 4. 4 . 4. 6. 11. 17. 21.
20. 17. 14. 11. 9. 8. 7. 6. 6. 5. -..~~
10. 29. 62. 103. 140. 167. 224. 376. 661. 1153.

• 1818. 2430. 2735. 2587. 2148. 1666 . 1254. 946. 717. 543.
409. 305. 227. 169. 126. 94. 68. 49. 34. 16.
II. 6. 5. 5. 4. 4. 4. 4. 4. 4.
4. 4. 4. 4. 4. 4. 4. 4 . 4. 4 .
4. 4. 4. 4. 4. 4. 4. 4. 4. 4.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 2735. 2231. 878. 299. 21618.

INCHES 11.04 17.37 17.77 17.8:3
AC-FT 1107. 1742. 1782. 1788 .

1*1*41*14* 101*44*1* *411*1*4*4 II**l11II * 1*11114141

HTDROCRAPH ROUTiNG
ISTAD ICOMP IECON ITAPE JPLT JPRT INANE

1 1 0 0 0 0 I
ROUT ING DATA

OLOSS GLOSS AVG IRES ISANE
0.0 LI 0.0 1 1

NSTPS 15101 LAG ANSKK I TSK STORA
I I 0 0.0 0.0 0.0 -1.

IORAG ES I. 170. 340. 510. 680. 0. 0. 0. I. 0.
I 1F1000 0. 272. 1130. 3295. 6645. I. 0. 0. 0. 0.

STATION 1, PLAN 1~ RTIO I
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. I. 0. 0. 0. I 0. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. I. 1. 2. 4. 5. 7. 10. IS. 24.

40. 61. 86. 108. 124. 132. 134. 131. 125 . 117.
109. III. 91. 82. 73. 66. 59. 52. 46. 41.
36. 31. 28. 24. 21. 19. 16. 14. 13. 11.
II. 9. 8. 7. 6. 5. 5. 4. 4. 3.
3. 3. 2. 2. 2. 2. 2. 1. 1. 1.

STOR
0. 0. 0. I. 0. 0. 0. 0. I. I.
0. 0. 0. 0. 0. 0. I. 0. I. I.

1. 1. 1. 1. 1. 1. 1. 1. I. 1.
I. I. 1. I. 2. 3. 4. 6. 9. 15.

- - . _ . . .,..- flT.1



U. 20. 11. L.a. 1.3. IL. II. 1. *.

6. 5. 5. 4. 4. 3. 3. 3. 2. 2.
2. 2. 1. I. 1. I. 1. I. 1- I .

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAl. VOLUME
CFS 134. 127. 79. 30. 2156.

INC HE S 0.63 1.56 1.17 1.78 ‘-i.. ‘-
~~

-
._.i /c.

AC-FT t .  151. 178. 178. ~~
. , ‘

STATION Ii PLAN Ii RTIO 2
I. I. I. 1. 1 . 1. 1. 1. 1. I .
I. 1. 1. I. 1 . 1. 1. I. 1. 1. 4~

2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 3. 5. ‘ . II. 14. 19. 30. 49. \~ ~~~~~

74. 1 22. 171. 216. 248. 264. 268. 262 . 250. 235.
2 17. 199. 181. 164. 147. 131. I l l .  104. 92. 81.

•1 72. 63. 55. 49. 43. 37. 33. 29. 25. 22 .
20. 17. 15. 14. 12. I i .  9. 8. 7. 7.
6. 5. 5. 4. 4 . 3. 3. 3. 3. 2.

STOR
I. I. 0. 0. 0. 0. 0. 0. 0. 0.
I. 0. 0. 0. 0. 1. 1. 1. I. 1.
1. 1. 1. 1. L I. 1. 1. 1. 1.
1. 1. 2. 3. 4. 6. 8. 12. 19. 30.

50. 76. 107. [35. 155. 165. 167. 164. 156. 147.
136. 125. 113. 102 . 92. 82. 73. 65. 5S. 51.
45. 39. 35. 30. 27. 23. 21. 18. 16. 14.
12. Il. 10. 8. 7. 7. 6. 5. 5. 4.
4. 3. 3. 3. 2. 2. 2. 2. 2. 1.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 268. 254. 158. 60. 4313.

INCHES 1.26 3.12 3.54 3.56
AC-FT 126. 313. 355. 357.

STAT ION I~ PLAN 1, RHO 3
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. I. 1. 1. 2. 2.

3. 3. 3. 3. 3. 3. 3. 3. 3. 3.
3. 3. 4. 7. 11. 15. 20. 29. 45. 73.

119. 183. 257. 416. 518. 537. 503. 443. 376. 312.
265. 246. 225. 205 . 185. 166. 148. 132. 117. 104.
91. 80. 70. 62. 54. 48. 42. 37. 33. 29.
25. 22. 20. 17. 15. 14. 12. I i .  10. 9.
8. 7. 6. 5. 5. 4. 4. 4. 3. 3.

STOR
t 1. 1. 1. 1. I. 1. 1. I. 1. 1.
• I .  1. 1. 1. 1. I .  I. I.  I. I.

2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 3. 4. 7. 9. 13. 18. 28. 46.

74. 115. 160. 199. 219 . 222. 216. 204. 191 . 178.
• 166. 154. I l l .  128. 115. 104. 93. 83. 73. 65.

57. 50. 44. 39. 34. 30. 26. 23. 20. 19.
16. 14. 12. 11. II. 9. 8. 7. 6. 5.
5. 4. 4. 3. 3. 3. 3. 2. 2. 2.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 537. 465. 240. 90. 6472.

INGHES 2.30 4.76 5.32 5.34
AC-FT 231. 477. 533. 535.
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4. 4. 4 . 4.  4. 4 . 4. 4. 4 . 4.

3. 4. 6. 9. 14. II. 27 . 39. 60. 97.
139. 24 5. 468. 674. 168. 766. 703 . 612 . 516. 475. ~~~
344. U4. 252. 131. 209. 189. 169. 151. 135. 119.
I0~. ?. .  81. 11. 63. 55. 49 . 43 . 38. 33. y -

29. 26. I I . /0. 18. 16. 14. 13. I I .  II.
9. 8. ~~. 1. 6. 5. 5. 5. 4. 4.

SlUR
I. I. I. 1. 1. I. I. 1. 1 . 1.
1.  l~ 1. I. I. I. I. I. I. ;.
1. 3. 1 . 3. 3. ~ . 3. 1. 2. ..

1. 2. 4 . 6. 9. 12. 17. 24. 1 . 61. ‘i• ,
~~99. 153. 709. 250. 268. 268. 255. 23 1. 218. 200.

181. 10. 158. III. 131. 118. 106. 95. 84 . 74. \ ~~~~

•

66. 58. 51. 4 5. 39. 34. 30. 27. 24 . 2 1.
IS. 16. Il . 13. II. 0. 9. 8. 7 . 6.
6. 5. 5. 4. 4 . 3. 3. 3. 3 . 2.

PEA K 6- HOUR 24-HOUR 77-HOUR TOTAL VOLUME
CIS 768. /~73. 324. 119. 8632.

INCHES 3. 33 6 .4 1 7.09 7. 12
AC-FT 334. 644. 711. 714 .

ST A TION Ii PLAN I, RTIO 5
2.  ‘

. 2 .  1. 2. 1. 1. 1. 2. 1.
1. 1. ..  1. 2. 1. 2. 2. 3.  4 .
5 . 5. 5. 6. 5. 5. 5. 5. 5. 4 .
4. 5. . . II. 18. .~5. 34. 48. 74 . 12 1.

199. 366. 685. 908. 1003. 986. 898. 778. 653. 536.
433. 345. 212. 251 . 229. 207. 186 . 167. 149. 132.
116. 102. 90. 79. 70. 61. 54. 47. 42. 37.
33. 29. 25 . 23 . 10. 18. 16. 14. 13. 11.
II. 9. 8. 7 . 7. 6 . 6. 5. 5. 4 .

STO R
I. I. 1. I. I. I .  I .  1. 1. I.
I. I. I. I. 1. I. I. 1. 2.
3. ~~

. 3. 3. 3. 3. 3. 3. 3. 3 .
3. 3. 4 . 7 . II. 16. .1. 30. 47.  76.

124. 199. Z5.~. 296. 315. I I .  294. UI . 245. Ui .
202. 15. 170. 157. 143. 1.9. Ill. 104 . 93. 82.

13. 64. 56. 49 . 44. 38. 34. 30. 6. 13.
10. lB .  16. 14 . 11. 11. II. 9. 8. 7 .

6. 6. 5. 5. 4.  4 . 4. 3. 3. 3.

Pl AN 6-HOUR 24-HOUR 11 HOUR TOTAL VOl UME
CIS 111 . 876. 409. 149. 11792.

INCHES 4 . 3 4  8.09 8.87 8.91’
AC-FT 435. 81!. 889 . 892.

STATION 1, PLAN 1~ RTIO A
2. 1. 1. .. 1. 1. 1. .‘. •

2. 2. 1. 1. 1. 1. 1. 3. 3. 4 .
5. 6. 7 . 7 . 7. . 6. 6. s.
5. 6. 9. 14 . .1. 30. 4 1. 58. 89. 146.

238. 536. 896 . 1132 . 133 1. 1101 . l05~. 9 18. 1 7 2 .  637.
516. 4 !, .  325. 165. 243. U I .  lI. 180. 161. IC.
126. I I I . 91. 86. 75. 66. 58. 51. 45. 40.
35. .3!. 28. 5. 12. 19 . 17. IS 14. 11
I I .  II. 9. 8. 8. 7. 6. 6. 5. 5.

108 
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4 5 9 Ii 19 L~ .36
149. 222. 292. 340. 356. 346. 325. 298. 269. 242.
218. 198 . 180. 166. 152. 138. 125. 112. 100. 89.
79. 69. 61. 54. 47. 41. 36. 32. 28. 25.
22. 20. 17. 15. 14. 12. I I .  10. 9. 8.

7. 6. 6. 5. 5. 4. 4. 4. 3. 3.

PEAK 6-HOUR 24-HOUR 72 -HO UR T OTAL VOLUME
CFS 1331. 1087. 494. 179. 129 52 . L41Y~.~ ~~~~~

INCHES 5.38 9.77 10.65 10.68 ‘
~
‘4- ~~4’~~

AC-FT 539. 980. 1067. 107 1.

STATION it PLAN it R h O 7 ~~~~~~
3. 3. ~~. 3. 3. 3. 3. 3. 3. 3.
3. 3. 3. 3. 3. 3. 3. 3. 4. 5.
6. 7. 8. 8. 8. 7. 7. 1. 6. 6.
6. 7. 10. 16. 25. 35. 47. 68. 104. 170.

289. 702. 1084. 1575. 1632. 1427. 1148. 1008. 861. 716.
584. 469. 371. 291. 256. 233. 212. 190. 170. 151.
1
~~: ~ 

‘
~~:12. II. II. 9. 8. 8 7. 6. 6. 6.

STOR
2. 2. 2. 2. 2. 2. 2. 2. 1. 2.
2. 2. 2. 2. 2. 2. 2. 2 . 3. 3.
4. 4. 5. 5. 5. 5. 4. 4. 4. 4.
4. 4. 6. II. 15. 22 . 30. 42. 65. 106.

173. 255. 331. 375. 379. 363. 341. 316. 287. 258.
232. 109. 190. 174 . 160. 146. 132. 119. 106. 95.
84. 14. 65. 57. 50. 44. 39. 34. 30. 27.
24. 21. 19. 16. 15. 13. 12. 10. 9. 8.
8. 7. 6. 6. 5. 5. 4. 4. 4. 4 .

PEAK 6 HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 16-32. 1312. 579. 209. 15113.

INCHES 6.49 11.46 12.42 12.46
AC-FT 651. 1149. 1245. 1250.

STATION 1~ PLAN 1, R h O 8
3. 3. 3. 3. 3. 3. 3. 3. 3. 3.
3. 3. 3. 3. 3. 3. ~~. 4 . 5. 6.
7. 8. 9. 9. 9. 9. 8. 8. 7. 7.
7 8. 12. 18. 28. 40 . 54. 77. 119. 194.

399. 848. 1406 . 1905. 1897. 164!. 1315. 10 72. 932. 784.
645. 52 1. 415. 326. 266. 244. 222. 200. 179. 159.
141. 124. 109. 96. 85. 75 66. 58. 51. 45.
40. 36. 31. 28. 25. 22. 20. 18. 16. 14.

18 48 74 121
195. 284. 362. III. 400. 380. 355. 329. 301. 27 !.

244. 219. 198 . 181. 166. 152. 138. 125. 112 . 100.
88. 78. 68. 60. 53. 47. I I .  36. 3 • .  28.

25. 22 . 20. I l .  16. 14. 12. 11. II .  9.
8. 7. 7. 6. 6. 5. 5. 4. 4 .  4.

PEAK 6- - HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 1905. 1539. 665. 239. 17274.

INCHES 7.62 13.16 14.20 14.25 ‘~~~~~“ -‘

AC-FT - 4.  1319. 1423 . 1428.

- -~~~~~L-~ 
-

~~~~~~ -- 



TO D~)C .....—

STAT ION It PLAN it R h O 9
4. 4. 4. 4. 4. 4. 4. 4. 4. 4.
4. 4. 4. 4 . 4 . 4. 4. 5. 6. 7.
9. 10. 11. Ii. 11. II. 10. 10. 9. 9.
9. 10. 14. 23. 35. 50. 68. 97. 149. 243.

620. 1148. 2138. 2499. 2408. 2063. 1647. 1270. 1049. 904.
756. 619. 497. 394. 309. 261. 238 . 216. 194. 173.
153. 135. 119. 105. 93. 82. 72. 64. 56. 50.
44. 39. 35. 31. 28. 25. 22. 20. 18. 16.
15. 13. 12. Ii. 10. 9. 9. 8. 8. 7.

8108
2. 2 . 2. 2. 2 . 2. 2. 2. 2. 2.
2. 2. 2. 2. 2 . 3. 3. 3. 4. 5.
6. 6. 7. 7. 7 . 7. 6. 6. 6. 6.
5. 6. 9. 14. 22 . 31. 42. 60. 93. 152.

239. 34 1. 419. 447 . 440 . 413. 38!. 351. 324. 295.
- 

. 266. 239. 2 15. 194. 177 . 163. 149. 135. 121. 108.
96. 85. 75. 66. 58 . 51. 45. 40. 35. 31.
28. 24. 22. 19. 17. 15. 14. 12. Ii. 10.
9. 8. 8. 7. 6 . 6. 6. 5. 5. 5.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 2499. 2004. 837. 299. 21596.

INCHES 9.92 16.56 17.75 17.81
AC-FT 994. 164 1. 1780. 1786.

4+14*4414* *4**,441*I 14*4+11*1* I•4I•*•*•* I•*I•*III*

PE AK FLOW SUMMARY FOR MULTIPL E PLAN -RATIO ECONOM IC COMPUTATI ONS

RA T IOS APPLIED TO FLOWS
PERATI OK STATION PLAN 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 1.00

HYDROCRAPH AT I 1 274. 547. 821. 1094. 1368. 1641. 1915. 2188. 2735.
2 I. 0. 0. 0. 0. 0. 0. 0. I.

OUTED TO 1 1 134. 268. 531. 768. 1003. 1331. 1632. 1905. 2499.
2 0. 0. 0 . 0. 0. 0. I. I. I.

~:: -4~ 
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111118 P.&G:E IS B~ S’I QUALtTY ~~c~~ +1
Ok~ I FUI~.Nl S}LEI) TO DDC ..~~~~~—

NEC-I VERSION DATED -JAN 1973
UPOAI ED AUG 74
CHANCE NO. 01
IIIl*lI*ll4***I**II*41***4l*

BUCK HORN LAKE DAM
RESERVOIR ROUTING OF P.H.F. - CLARK MET HO D

.30 FOOT SPILIWAr

JOB SPECIFICATION
NO NHR NMIN IDAY IHR IMIN METRC IPLI IPRI NSTAN
90 1 0 0 0 0 0 0 0 0

JOPER N WT
5 0

MULTI-PLAN ANALYSES TO BE PERFORMED
NPLANO I NRTIOI 9 LRT101 1

RTIOSI 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 1.00

1114*11*1* 1*1*1*41*4 1*1*14*1*4 *44*4*1*4* *1*144*141

SUB-AREA RUNOFF COMPUTATIO N
ISTAO ICOMP JECON ITAPE JPLT JPRT INANE

H 
1 0 0 0 0 0 0

HY DROCRAPH DATA
IHYDC lUNG TAREA SNAP TRSDA TRSPC RATIO ISNOW ISAME LOCAL

1 0 1.88 0.0 1.88 0.0 0.0 0 1 0

PRECIP DATA
SPFE PMS R6 R12 R24 R48 R72 R96
0.0 20.50 111.00 123.00 133.00 142.00 0.0 0.8

TRSPC COMPUTED BY THE PROGRA M 15 0.731

LOSS DA TA
STRKR DLTKR RTIOI ERAIN STRKS RTIOK STRTL CNSTL ALSMZ RTIMP
0.0 0.0 1.00 0.0 0.0 1.00 1.10 0.10 0.0 0.0

I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~
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UNIT HYDROGRAPH DATA
TCI 0.95 RI 0.95 KIM 0

TEI$ PAGE IS RES T QWJJI TY rRACTLCAJLI
RECESSION DATA FItOM COF Y FUaNxsa~~ ro J3DQ

STRT QO 4.00 GRCSNS 4.00 RTIORO 1.00
TC ..~CREASED TO TRHR OF 1.00

UNIT HYDROGRAPH 6 END-OF-PERIOD ORDINATES, LACE 0.97 HOURS , CPI 0.53 VOLt 1.00
4 18. 548 . 170. 53. 16. 5.

END-OF-PERIOD FLOW
T IME RAIN EXCS COM P 0

I 0.01 0.00 4.
2 0.01 0.00 4.
3 0.01 0.00 4.
4 0.01 0.00 4.
5 0.01 0.00 4.
6 0.01 0.00 4.
7 0.02 0.00 4.
8 0.02 0.00 4.
9 0.02 0.00 4.

10 0.02 0.00 4.
11 0.02 0.00 4.
12 0.02 0.00 4.
13 0.11 0.00 4 .
14 0.14 0.00 4.
15 0.17 0.00 4.
16 0.43 0.00 6.
17 0.16 0.06 31.
18 0.12 0.02 46.
19 0.01 0.00 27.
20 0.01 0.00 Il .
21 0.01 0.00 6.
22 0.01 0.00 5.
23 0.01 0.00 4.
24 0.01 0.00 4.
25 0.10 0.00 4.
26 0.10 0.00 4.
27 0.10 0.00 4.

F’ 28 0.10 0.00 4.
29 0.10 0.00 4.
30 0.10 0.00 4.
31 0.30 0.20 88.
32 0.30 0.20 197.
33 0.30 0.20 231.
34 0.30 0.20 241.
35 0.30 0.20 245.
36 0.30 0.20 246.
37 1.66 1.56 816.
38 2.00 1.90 1702.
39 2.50 2.40 2325.
40 6.32 6.22 4327 .
41 2.33 2.23 4879.
42 1.83 1.73 3172.
43 0.15 0.05 1129.
44 0.15 0.05 578.
45 0.15 0.05 220.
46 0 .1 5 0.05 103.
47 1.15 0.05 73.

1 J 48 0.15 0.05 64.
I 1 49 0.0 0.0 43.

50 0.0 0.0 16.
51 0.0 0.0 8.

I 1 52 0.0 0.0 5.
~~~ c~ i i  i i  a 
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-i

55 0.0 0.0 4.
56 0.0 0.0 4.
57 0.0 0.0
58 0.0 0.0 4.
59 0.0 0.0 4.
60 0.0 0.0 4. FROM (2011 A, (A~ ~~ 

.II1’Y

61 0.0 0.0 4. TO2~ 0 _____
62 0.0 0.0 4.
63 0.0 0.0 4.
64 0.0 0.0 4.
65 0.0 0.0 4.
66 0.0 0.0 4.
67 0.0 0.0 4.
68 0.0 0.0 4.
69 0.0 0.0 4.
70 0.0 0.0 4.
11 0.0 0.0 4 .
72 0.0 0.0 4.
73 0.0 0.0 4.
74 0.0 0.0 4.
75 0.0 0.0 4.
76 0.0 0.0 4.
77 0.0 0.0 4.
78 0.0 0.0 4.
79 0.0 0.0 4.
80 0.0 0.0 4.
81 0.0 0.0 4.
82 0.0 0.0 4 .
83 0.0 0.0 4.
84 0.0 0.0 4.
85 0.0 0.0 4.
86 0.0 0.0 4.
87 0.0 0.0 4.
88 0.0 0.0 4 .
89 0.0 0.0 4.
90 0.0 0.0 4.

SUM 21.31 17.62 21684.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 4879. 3022. 888. 300. 21684.

INCHES 14.95 17.58 17.82 17.88
AC-FT 1499. 1162. 1787. 1793.

HYDROCRAPH AT 5Th I FOR PLAN It 8110 1
0. o. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 1. 3. ~~. ~. I.
I. 0. 0. 0. 0. 0. 0. 0. 0. 0.

F 
9. 20. 23. 24. 24. 25. 82. 170. 23L 433.

488. 317. 173. 58. 22. 10. 7. . 4. - 2.
1. 1. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

-
~ I 

0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0, 0. 0. 0. 0. 0. 0.

PEAK 6-HOUR 24-HOUR 12-HOUR TOTAL VOLUME
CFS 488. 302. 89. 30. 2168.

INCHES 1.50 1.76 1.78 1.9
AC-FT 150. 176. 179 . 179.

HYDROCRAPH AT STA I FOR PLAN It R h O 2
1. 1. 1. 1. 1. 1. 1. 1. 1. I.
1. 1. 1. 1. 1. 1. 6. 5. 5, 2.
I. 1. I. 1. 1. I -  1. 1. ~~. 1.



PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 976. 604. 178. 60, 4337.

INCHES 2.99 3.52 3.56 3.58
AC-FT 300 . 352. 357. 359.

HTDROCRAPI4 AT STA 1 FOR PLAN 1. RTIO 3
1. 1. 1. 1. 1. 1. 1. 1. ~~. 1.
1. 1. 1. 1. 1. 2. 9. 14. 3. 3.
2. 1. 1. 1. 1. 1. 1. 1. 1. 1.

26. 59. 69. 72. 73. 74. 245. 511. 692. 1298.
1464. 952. 519. 173. 66. 31. 22. 19. 13. 5.
2. 2. I. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
I.  1. 1. 1. 1. 1. 1. 1. 1 . 1.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 1464. 907. 266. 90. 6505.

INCHES 4.49 5.27 5.35 5.36
AC-FT 450 . 529. 536. 538.

HYDROCRAPH AT STA 1 FOR PLAN Ii RTIQ 4
2. 2. 2. 2. 2. 2. 2. 2. 1. 2.
2. 2. 2. 2. 2. 2. 12. 19. 11. 4.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.

35. 79. 92. 97. 98. 98. 326. 681. 930. 1731.
1951. 1269. 692. 231. 88. 41. 29. 26. 1~. 6.

3. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 1951. 1209. 355. 120. 8673.

INCHES 5.98 1.03 7.13 7.15
AC-FT 600. 705. 715. 717.

HYD R OGRAPH AT STA 1 FOR PLAN 1, RTIO 5
2. 2. 2. 2. 2. 2. 2. 2. 1. 2.
2. 2. 2. 2. 2. 3. 15. 23. 14. 6.
3. 2. 2. 2. 2. 2. 2. 2. 2. 2.

44. 98. 115. 121. 122. 123. 408. 851. 1163. 2163.
2439. 1586 . 864. 289. 110. 51. 36. 32. 22. 8.

4. 3, 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 2. 2. . 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME ~~
CFS 2439. 1511. 444 . 150. 10842. ~~,cj~~i$~~ ~~~~~

INCHES 7.48 8.79 8.91 8.94 553~~ ~~~~~~~~~~~~~~~~~~~~~~

AC-FT 750. 881. 894. 896. 11~~

HV ORO CRAP H AT STA 1 FOR PLAN l~ Rh O 6
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 4. 18. 28. l- ... 1.
4. 3. 2. 2. 2. 2. 2. 2. 2. 2.
53. 118. 139. 145. 147. 141. 490. 102!. 1395. 2596.

7.921. 1903 . 1037. 347. 132 . 62 44. 39. 26. 10.
5. 3. 3. 7. 7. 7 - .. ._.._ 7 -

- - - ~~ --
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2. 2. 2. 2. 2. 2. 7. 2. 2. 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.

PEAK 6-HOUR 24-HOUR 12-HOUR TOTA L VOLUME
CFS 2927. 1813. 533. 180. 13010.

INCHES 8.97 10.55 10.69 10.73
H AC-FT 900. 1057. 1072. 1076.

HIOR OCRAPH AT STA 1 FOR PLAN 1, 8110 7
3. 3. 3. 3. 3. 3. 3. 3. 3. 3.
3. 3. 3. 3. 3. 4. 22. 32. 19. 8.
4. 3. 3. 3. 3. 3. 3. 3. 3. 3.61. 138. 162. 169. 171. 172. 571. 1192. 1628. 3029.

3415. 2220. 1210. 405. 154. 72. 51. 45. 30. ii.
5. 4. 3. 3. 3. 3. 3. 3. 3. 3.
3. 3. 3. 3. 3. 3. 3. 3. 3. 3.3. 3. 3. 3. 3. 3. 3. 3. 3. 3.
3. 3. 3. 3. 3. 3. 3. 3. 3. 3.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 3415. 2116. 622. 210. 15178.

INCHES 10.47 12.30 12.48 12.52
AC-FT 1050. 1234. 1251. 1255.

UTDROCRAPH AT STA 1 FOR PLAN 1, RTIO 8
3. 3. 3. 3. 3. 3. 3. 3. 3. 3.
3. 3. 3. 3. 3. 5. 25. 37. 22. 9.
5. 4. 3. 3. 3. 3. 3. 3. 3. 3.70. 158. 185. 193. 196. 197. 653. 1362. 1860. 3461.

3903. 2537. 1383. 462. 176. 82. 58. 51. 35. 13.
6. 4. 3. 3. 3. 3. 3. 3. 3. 3.
3. 3. 3. 3. 3. 3. 3. 3. 3. 3.3. 3. 3. 3. 3. 3. 3. 3. 3. 3.3. 3. 3. 3. 3. 3. 3. 3. 3. 3.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 3903. 2418. 711. 240. 17347.

INCHES 11.96 14.06 14.26 14.31
AC-FT 1200 . 14 10. 1430. 1434.

HYDROGRAPH AT STA 1 FOR PLAN 1~ 8110 9
4. 4, 4. 4. 4. 4. 4. 4. 4. 4.4. 4. 4. 4. 4. 6. 31. 46 . 27. 11.
6. 5. 4. 4. 4. 4. 4. 4. 4. 4.
88. 197. 231 . 241. 245. 246. 816. 1702. 232k . 4327.

4878. 3172. 1729. 578. 220. 103. 73. 64, 4:3. 16.
8. 5. 4. 4. 4. 4. 4. 4. 4. 4.
4. 4. 4. 4. 4. 4 . 4. 4. 4. 4 .
4. 4. 4. 4. 4. 4. 4. 4. 4. 4.
4. 4. 4. 4. 4. 4, 4. 4. 4. 4.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME 
—

CFS 4878. 3022. 888. 300. 21684.
INCHES 14.95 17.58 17.82 17.88
AC-FT 1499 . 1762. 1787. 1793. 

T QU.AIII~~

11,1414111 4114*44111 lIllIllIll *4*4144*14 III

HYDROGRAPH ROUTING
ISTAQ ICOMP IECON ITAPE JPLT JPRT INAME

1 1 0 0 0 0 0
ROUTING DATA

- . . 
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~. 

~ AC* AU1’ TC~C Y C A N C



7 0.02 ~.U’
8 0.02 0.00 4.
9 0.02 0.00 4.

10 0.02 0.00 4.
11 0.02 0.00 4.

~TT!~~~~~~~7 ~r~t I TTT~TT TTT
.~~~~~~

’mmJ ”!’!!’
-
_ 

-1

NSTPS NST DL LAG AMSKK I 18k STO RA
1 0 0 0.0 0.0 0.0 - 1.

~TORA CE I 0. 170. 340. 510. 680. 0. 0. 0. 0. 0.
OUTFLOU0 0. 272. 1130. 3295. 6645. 0. 0. 0. 0. 0.

STA T ION 1~ PLAN 1, 8110 1
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0, 1. 1. 1. 1.
I. 1. 1. 1. 1. 1. I. 1. 1. 1.
1. 3. 5. 7. 9. 11. 17. 30. 51. 86.

133. 166. 176. 168. 152. 136. 120. 106. 93. 82.
72. 63. 55. 49. 43. 37. 33. 29. 25. 22.
19. 17. 15. 13. 12. 10. 9. 8. 7. 6.
5. 5. 4. 4. 3. 3. 3. 2. 2. 2.
2. 2. 1. 1. I. 1. 1. 1. 1. 1.

STOR
0. 0. 0. 0. 0. 0. 0. 0. 0. - 0.
0. 0. 0. 0. 0. 0. 0. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 0. 0. 0.
1. 2. 3. 5. 6. 7. 10. 19. 32. 54.

83. 104. 110. 105. 95. 85. 75. 66. 58. 51.
45. 40 . 35. 30. 27. 23. 21. 18. 16. 14.
12. II. 9. 8. 7. 6. 6. 5. 4. 4.
3. 3. 3. 2. 2. 2. 2. 2. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.

PEAK 6-HOUR 24-HQUR 72-HOUR TOTAL VOLUME
CFS 176. 155 . 81. 30. 2165.

INCHES 0.77 1.61 1.78 1.79
AC-FT 77. 161. 178. 179.

STATION It PLAN 1, RHO 2
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 2. 3. 3.
3. 2. 2. 2 2. 2. 2. 2. 1. 1.
2. 6. 10. 15. 19. 23. 33. 60. 103. 172.

265. 439. 457. 379. 276. 243. 215. 190. 168. 148.
130. 114. 100. 88. 77. 67 . 59. 52. 46. 40.
35. 31. 27. 24. 21. 19. 16. 14. 13. 11.
10. 9. 8. 7. 6. 6. 5. 4. 4. 4.
3. 3. 3. 2. 2. 2. 2. 2. 2. 2.

ST~0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 1. I. 1. 1. 1. 2. 2.
2. 2. 1. 1. 1. 1. 1. 1. 1. 1.
1. 3. 6. 9. 12. 14. 21. 38. 64. 108.

166. 203. 207. 191. 171. 152. 134. 119. 105. 92.
81. 71. 62. 55. 48. 42. 37. 32. 28. 25.
22. 19. 11. 15. 13. 12. 10. 9. 8. 7.
6. 6. 5. 4. 4. 3. 3. 3. 2. 2.
2. 2. 2. 2. I.  1. 1. 1. 1. 1.

PEAk 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 457. 343. 163. 60. 4331.

INCHES 1.70 3.23 3.56 3.57
AC-FT 170. 324. 357. 358.

t STATION It PLAN 1, 8110 3
1. 1. 1. I. 1. 1. 1. 1. 1. I.
1. 1. 1. 1. 1. 1. 2. 3. 1. 4. 

‘4. 4. 3. 3. 3. 2. 2

_ _ _  

_ J4



74 0.0 0.0 4.
75 0.0 0.0 4.
76 0.0 0.0 4.
77 0.0 0.0 4.
78 0.0 0.0 4.

- - - 1 ~~~~~~~~~~~~~ - -—~~~~~~~~~~~~~~~~~~~~~~~~~~~~ “I~~~- .4~3 _.__ - -
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~~~~~~~ I ~~~~~~~
622. 824. 793. 639. 460. 318. 252. 224. 198. 174.
153. 134. 118. 103. 91. 80. 70. 61. 54. 47.
42. 37. 32. 28. 25. 22. 19. 17. 15. 13.
12. 11. 9. 8. 8. 7. 6. 5. 5. 4.
4. 4. 3. 3. 3. 3. 2. 2. 2. 2.

5108
1. 1. I. 1. I. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 2. 2. 3.
3. 2. 2. 2. 2. 2. 2. 1. 1. 1.
2. 5. 10. 14. 18. 21. 31. 56. 96. 162.

239. 279. 273. 243. 207. 179. 158. 140. 124. 109.
96. 84. 74. 65. 51. 50. 44. 38. 34. 30.
26. 23. 20. 18. 16. 14. 12. 11. 10. 8.
7. 7. 6. 5. 5. 4. 4. 3. 3. 3.
3. 2. 2. 2. 2. 2. 2. 1. 1. 1.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 824. 609. 249. 90. 6499.

INCHES 3.02 4.92 5.34 5.36
AC-FT 302. 494. 535. 53~’.

STATION 1, PLAN It 8113 4
2. 2. 2. 2. 2. 2. 2. ~~. 2. 2.
2. 2. 2. 2. 2. 2. 2. 4. 5. 6.
5. 5. 5. 4. 4. 4. 3. 3. 3. 3.
5. 11. 20. 30. 38. 45. 66. 120 . 205. 475.

946. 1221. 1092. 875. 628. 433. 296. 247. 219. 194.
170. 149. 131. 115. 101. 89. 78. 68. 60. 53.
46. 41. 36. 32. 28. 25. 22. 19. 17. 15.
1~ 1~ 1~ 

5108 
1 1

r 3. 7. 13. IS. 24. 28. 41. 75. 128. 210.
304. 347. 333. 289. 240. 202. 175. 155. 137. 121.

I I 106. 93. 82. 72. 63. 55. 49. 43. 38. 33.
79. 26. 23. 20. 18. 15. 14. - 12. 11. 10.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME ~~~~~~~~~
CFS 1221. 873. 335. 120 . 8667.

INCHES 4.32 6.62 7.12 7.15
AC-FT 433. 664. 714. 717. .~~~~ ‘~1”

STATION It PLAN 1, Rh O 5
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 3. 5. 7. -,

.
7. 6. 6. 5. 5. 4. 4. 4. 4. 1.
6. 14. 25. 37. 47. 57. 83. 1~0. 257. H5.

1394. 1821. 1410. 983. 712. 494. 339. 251. 230. 203.
179. 157. 138. 121. 106. 93. 82. 72. 63. 56.
49. 43. 38. 34. 30. 26. 23. 21. 18. 16.
IS. 13. 12. 10. 9. 8. 8. 7. 6. 6.

41 5. 5. 5. 4. 4. 4. 4. 3. 3. 3.

~~ 5108
1. 1. 1. 1. 1. 1. 1. 1. 1. I.
1. 1. I. 1. I. 1. 2. 3. 4. 4.
4. 4. 4. 3. 3. 3. 3. 2. 2. 2.
a i t  * I  ‘)~~ 1* 01 ILl ~~0



1. 1. 1. i. 1. ~~
. .. . ..  — -

1. 1. I. 1. 1. 1. 1. 1 - 1. 1.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUtE ‘~ 
—

~ 0

Cr5 821. 669. 263. 90. 6486.

INCHES 3.31 5.21 5.33 5.3w

S~~~~zt m,_~~~ - ~~~~~~ t-~~~~~~~~ 
- - --- -- 

-

— — - 
- 

— - LA

112. 98. 86. 76. 66. 58. 51. 45. 40. 35.
31. 27. 24. 21. 19. 16. 15. 13. Ii. 10.
9. 8. 7. 7. 6. 5. 5. 4. 4. 4.
3. 3. 3. 3. 2. 2. 2. 2. 2. 2.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTA L. VOLUME
CFS 1821. 1172. 421. 150. 10835.

INC HE S 5.80 8.34 8.90 8.94
AC-FT 582. 836. 893. 896.

STATION It PI.AN It  8110 6
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 4. 6. 3. 8.
8. 7. 7. 6. 6. 5. 5. 5. 4. 4.
7. 17. 31. 44. 57. 68. 99. 181. 372. 933.

1997. 2285. 1723. 1071 . 784. 547. 376. 268. 239. 211.
186. 163. 143 . 126. 111. 97. 85. 75. 66. 58.
51. 45. 40. 35. 31. 28. 24. 22. 19. 17.
15. 14. 12. 11. 10. 9. 8. 8. 7. 6.
6. 5. 5. 5. 4. 4. 4. 4. 4. 3.

9108
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 2. 2. 4. 5. 5.
5. 5. 4. 4. 4. 3. 3. 3. 3. 3.
4. 10. 19. 28. 36. 43. 62. 113. 190. 301.

408. 431. 387. 328. 271. 224 . 191. 167. 149. 132.
116. 102 . 90. 79. 69. 61. 53. 47. 41. 36.
32. 28. 25. 22. 19. 17. 15. 14. 12. 11.
10. 9. 8. 7. 6. 6. 5. 5. 4. 4.
4. 3. 3. 3. 3. 3. 2. 2. 2. 2.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 2285 . 1465. 509. 180. 13003.

INCHES 7.25 10.07 10.69 10.72
AC-FT 727. 1009. 1071. 1075.

STATION it PLAN it 8110 7
3. 3. 3. 3. 3. 3. 3. 3. 3. 3.
3. 3. 3. 3. 3. 3. 4. 7. 7. 10.
9. 9. 8. 7. 7. 6. 6. 5. 5. 5.

— 8. 20. 36. 52. 66. 80. 116. 211. 515. 1152.
2579. 2744. 2034. 1188. 845. 593. 409 . 285. 246. 218.
192. 169. 148. 130. 114. 101. 88. 78. 69. 60.
53. 47. 41. 37. 32. 29. 26. 23. 20. 18.
16. 15. 13. 12. 11. 10. 9. 8. 7. 7.
6. 6. 6. 5. 5. 5. 4. 4. 4. 4.

8108
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 3. 4. 6. 6.
6. 5. 5. 5. 4. 4. 4. 3. 3. 3.
5. 12. 22. 32. 42. 50. 72. 132. 21:1. 342 .

454. 467. 4 11. 345. 284. 234. 197. 173. 154. 136.
12,. 105. 93. 81. 71. 63. 55. 49. 43. 38.
33. 29. 26. 23. 20. 18. 16. 14. 13. 11.
0. ~~. 8. 7. 7. 6. 6. 5. 5. 4.
4. 4. 3. 3. 3. 3. 3. 3. 3. 2.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 2744. 1757. 596. 210. 15171.

INC HES 8.69 11.80 12.47 12.51
AC-FT 872. 1183. 1250. 1254.

STATION it PLAN I , RIb 8 

--~~~~~~~~~~~--.~~~-- - -- - - -



9. 22. 41. 59. 76. 91. 132. 241. 658. 1568.
3026. 3160. 2333. 1360. 886. 625. 433. 303. 251. 223.

196. 173. 152. 133. 117. 103. 91. 80. 70. 62.
55. 48. 43. 38. 33. 30. 26. 24. 21. 19.
17. 15. 14. 12. 11. 10. 9, 9. 8. 7.
7. 6. 6. 6. 5. 5. 5. 5. 4. 4.

S108
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 3. 5. 7. 7.
7. 6. 6. 5. 5. 4. 4. 4. 4. 3.
6. II. 25. 37. 47. 57. 83. 150. 246. 374.

489. 499 . 4 A.  358. 292. 240 . 202. 176. 157. 139.
123. 108. 15. 83. 73. 64. 57. 50. 44. 39.
34. 30. ~7. 24. 21. 19. 17. 15. 13. 12.
11. 9. 9. 8. 7. 6. 6. 5. 5. 5.
4. 4. 4. 4. 3. 3. 3. 3. 3. 3.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 3l6L~. 2055. 684. 240. 17339 .

INCHES 10.17 13.53 14.25 14.30
AC-FT 1020. 1357. 1429. 1434.

STATION it PLAN i t  8110 9
4. 4. 4. 4. 4 . 4. 4. 4. 4. 4.
4. 4. 4. 4. 4. 4. 6. 10. 13. 14.
13. 12. 1. 10. 10. 9. 8. 8. 7. 7.
12. 28. 51. 74. 95. 114. 165. 353. 926. 2377.

4098. 4033. 2770. 1655. 959. 684. 478. 337. 260. 232.
204. 180. 158. 139. 122. 108. 95. 83. 14. 65.
57. 5!. 45. 40. 35. 32. 28. 25. 23. 20.

— 18. 16. 15. 14. 12. 11. 10. 10. 9. 8.
8. 7. 7. 7. 6. 6. 6. 5. 5. 5.

STOP
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 3. 4. 6. 8. 9.
8. 8. 7. 7. 6. 6. 5. 5. 5. 4.
7. 17. 32. 46. 59. 71. 103 . 186. 300. 438.

551. 547. 469. 381. 306. 252. 211. 183. 163 . 145.
128. 112. 99. 87. 76. 67. 59. 52. 46. 41.
36. 32. 28. 25. 22. 20. 18. 16. 14. 13.
11. 10. 9. 8. 8. 1. 7. 6. 6. 5.
5. 5. 4. 4. 4. 4. 4. 3. 3. 3.

PEHK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
H CFS 409~. 2649. 859. 300. 21676.
1’ INCHES 13.11 17.01 17.81 17.88

AC-FT 1314. 1705. 1186. 1792.
TillS PAI]IE IS BE)ST QUAI’Il~ 

FB.LCTL

4444444444 444444 4444 1*4*144414 44444444 44 4444444 444

PEAK FLOW SIJINARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

FI

j RATIOS APPLIED TO FLOWS
ERA )N STATION PLAN 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 1.00



pH -
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TIllS P.AAE IS B~ S~ QUALiTY ~B~ C2IC~~L~
YJ~~M CO.I’Y 71 IS1~~L) TO D&)Q ~~~~~

- -

HYDROGRAPH AT 1 1 488. 176. 1464. 1951. 2439. 2127. 3415. 3903. 4878.
2 0. 0. 0. 0. 0. 0. 0. 0. 0.

ROUTEB TO 1 1 176. 457. 824. 1221. 1821. 2285. 2144. 3160. 4098 .
2 0. 0. 0. 0. 0. 0. 0. 0. 0.

- ~ 1~~ ~
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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CFS 537. 465. 240. 90. 6472.
INCHES 2.30 4.76 5.32 5.34

AC-FT 231. 477. 533. 535 .
C -/3

STAT ION It PLAN It 8110 4
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.

~~~~
-
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