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DOC Buff Section o
UNANNOUNCED 0
JUSTIFICATION _______________

Honor able Brendan T. Byrne 2 6 SEP 1978 DISTRIBIIIION/AYMI.ABIUTY CUO S
Governor of New Jersey Dist AVA SL. and/or SPECIAL
Trenton, New Jersey 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Bear S v p  Lake Dew No. 2
in Passaic County , New Jersey which has been prepared under authorization
of the Dam Inspection Act , Public Law 92-367 • A brief assessment of
the dam’s condition is given in the front of the report.

Based on visual inspection , available records , calculations and past
operational perfor mance , Bear Swamp Lake Dam No. 2 , ini tially listed
as a high hazard potential structu re but reduced to a significant hazar d
potential structure as a result of this inspection, is jud ged to be
in good overall condition . The spiliway is in good overall condition.
The spillvay is considered inade quate since 35 percent of the Probable
Maxlauw flood (PM?) would overtop the dam. To insure ad.quacy of the
structure , the following actions , as a minimom, are rec~~~ended :

a. The adequacy of the spiliway should be determlnsd by a qualified
professional consultant , engaged by the owner , using wore sophisticated
methods , procedures and studies within six months from the date of approval
of this report. Any remedial measure s necessary to insure the adequacy
of the spiliway and to prevent overtop ping should be initiated within
calendar year 1979.

b. The dam should be surveyed and as-built drawings should be wade
within 6 months of the date of approval of this report .

c. Within one year from the date of approval of this report , the
following actions should be taken .

(1) Brush and vines growing on the downstream f ace , and rotted
vegetation at th . toe should be removed and kept cleaned away.

- ~~~~~~~~~~ I
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NAPEN—D
Honorable Br endan T. Byrne

(2) Area s of , spelled or seriously cracked concrete
should be cleaned and patched annually to prevent progressive damage.

(3) The owner shou ld In itiate a pro gram of annual inspections of
the dam, utilizin g the standard visual check list in this report. A
permanent log should be kept of all maintenance and operating event s
of the dam and lake .

A copy of the report is being furnished to Mr. Dirk C. Rofwan ,
New Jersey Department of Environmental Protection , the designated
State Office contact for this program. Within five days of the date of
this letter , a copy will also be sent to Congressman Robert A. Roe
of the Eighth District. Under the provisions of the Freedom of Information
Act, the inspection report will be subject to release by this office,
upon request five days after the date of this letter.

Additional copies of this report may be obtained from the National
Technical Inf ormat ion Services (NTIS) , Springfield , Virginia , 22161
at a reasonable cost. Please allow four to six weeks from the date
of this letter for NTIS to have copies of the report available.

An important aspect of the Dam Safety Program will be the Implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely yours,

1 m c i  ,.-7J’OEL T. CALLAHAN
As stated Lieutenant Colonel, Corps of Engineers

Y Acting District Engineer

Cy furn:
Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources
N. J. Dept. of Environmental Protection
P.O. Box 2809
Trenton, NJ 08625

2
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BEAR SWAMP LAXE DAM NO. 2 (NJ00029)

CORPS 0! ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 27 June and 6 July 1978 by Narris—ECI under
contract to the State of New Jersey. The state, under agresment with the
U.S. Army Englneeer District, Philadelphia, had this inspection performed
in accordance with the National Dam Inspection Act , Public Law 92-367.

The Bear Swamp Lake Dam No. 2, initially listed as a high hazard potential
structure but reduced to a significant hazard potential structure as a
result of this inspection, i. judged to be in good overall condition.
The spilivay is in good overall condition. The spillway is considered
inadequate since 35 percent of the Probable Maximum Flood (PM!) would
overtop the dam. To insure adequacy of the structure, the following
actions, as a minimum , are recomeended:

a. The adequacy of the spiliway should be determined by a qualified
professional consultant, engaged by the owner, using more sophisticated
methods, procedures and studies within six months from the date of approval
of this report. Any remedial measures necessary to insure the adequacy
of the splilvay and to prevent overtopping should be initiated within
calendar year 1979.

b. The dam should be surveyed and as—built drawings should be made
within 6 months of the date of approval of thi. report.

c. Within on. year from the date of approval of this report, the
following actions should be taken.

(1) Brush and vines growing on the downstream face , and rotted
vegetation at the toe should be removed and kept cleaned away.

(2) Areas of deteriorated, epalled or seriously cracked concrete
should be cleaned and patched annually to prevent progressive damage.

(3) The owner should initiate a program of annual inspections of
the dam, utilizing the standard visual check list in this report. A
permanent log should be kept of all maintenance and operating events
of the dam and lake.

DATE: 1~7/ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

ieutenant Colonel, Corps of Engineers
Acting District Engineer

10 13
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PHASE I INSPECTION REPORT
NATIONAL DAN SAFETY PROGRAM

Name of Dam: Bear Swamp lake Dam #2 , I.D. NJ00029

State Located : New Jersey

County Located : Passaic
Stream: Bear Swamp Brook

Date of Inspection: June 27, and July 6, 1978

Assessment of General Condition

The general condition of Bear Swamp Lake Dam #2 is good.

The general safety of Bear Swamp Lake Dam #2 is consi-

dered questionable In view of its lack of spillvay capacity to pass

the PMF, or even one—half of the PMF without overtopping the dam,

even though overtopping of the dam would have little effect since

the abutments and foundation are massive unweathered rock.

At present the engineering data available is not suff i—

d ent to make a definitive statement on the stability of the dam ,

however, in view of past performances of the dam, its present

condition , and in light of stability calculations performed ,

collection of engineering data is not necessary.

The following remedial actions, however, are suggested

along with a timetable for their completion.

1. Studies to augment the spiliway discharge capacity should

be undertaken within aix months.



2. The dam should be surveyed and as—built set of plans and

drawings should be completed within a 6 month period.

Furthermore, while of a less urgent nature, the follow-

ing additional action is recommended and should be carried out

within a reasonable period of time.

1. Brush and vines growing on the downstream face, and

rotted vegetation at the toe should be removed and kept

cleaned away. The downstream face ihould be seeded with

grass to prevent erosion.

2. Areas or deteriorated , spelled or seriously cracked

concrete should be cleaned and patched annually to

prevent progressive damage.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

BEAR SWAMP LAKE DAM #2 , ID. NJ00029

SEC TION 1: PROJECT INFORMATION

1.1 General

a. Authority

The National Dam Inspection k t  (Public Law 92—
367 , 1972) provides for the National Inventory and Inspection
Program by the U.S.  Army Corps of Engineers. This inspection
was made in accordance with this authori ty under Contract C—
FPM No.  35 wi th  the State of New Jersey who , in turn , is

contracted to the Philadelphia District of the Corps of

Engineers.

b. Purpose of Inspection

The visual inspection of the Bear Swamp Lake Dam #2

was made on June 27, and Ju ly 6, 1978. The purpose of the

inspection was to make a general assessment as to the struc-

tural integrity and operational adequacy of the dam structure

and its appurtenances.
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c. Scope of Report

This report summarizes available pertinent data

relating to the project; presents a summary of visual observa-

tions made during the Field Inspection; presents an evaluation

of hydrologic and hydraulic conditions at the site ; presents

an evaluation as to the structural adequacy of the various

project features; and assesses the general condition of the

dam with respect to safety.

1.2 Description of Project

a. Description of Dam and Appurtenances

Bear Swamp Lake Dam #2 is a mass concrete structure

with a maximum height of about 17.5 feet. Section dimensions

were obtained by field measurements. The crest width is

2.75 f ee t .  The maximum section occurs at the spiliway which

drops about 6.5 feet to a concrete apron. The apron is

“V” shaped and inclined to the discharge channel. Gr ound

surface is considerably higher on both sides of the spillway

with a height of about 3.5 feet  for the sections on each side

of the spillway . While no actua l measurements were made to

define the cross section it can be reasonably assumed tha t the

section is the same as for  Bear Swamp Lake Dam #1. Based on

tha t assumption , the upstream face slope s back at 1 horizontal

to 4 vertical ; downstream face is vertical from the crest for
the first 2 feet , then slopes outward 1 hor izon ta~ ~o 1.5 ver-

tical . The dam axis is straight . The total length of the dam

is 68.5 f ee t .  Freeboard at the time of the inspection was

about 1.3 f ee t .

2
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Two concrete walls function as saddle dikes between
rock outcrops in the right abutment. The wall nearest to the

dam is 11 feet  long , 16 inches high and 33 inches wide. The

farthest  is 27 feet long, 2 feet 8 inches high and 33 inches

wide. These dike s were not considered when computing the

spiliwa y capacity.

Bedrock outcrops occur in both abutments and it is
believed that  the dam is founded on bedrock.

The spiliway is a broad—crested rectangular weir

29 feet wide and 16 inches deep. Energy from spillway dis-

charges is dissipated over a concre te apron , previously

de scribed .

On the right side of the spiliwa y there is a
concrete valve chamber which extends approximately 5 feet

below ground level and contains two gate valves. The larger
valve is approximately 12 inches in diameter and the smaller

approximately 6 inches in diameter , based on a visua l examina-
tion. The 12—inch diameter gate valve is a non—rising stem

type manually operated by a handwheel. This valve controls

the flow through a 12 inch line which runs from the lake,

ben eath the dam , and discharges into the outlet channel at the

end of the spilivay. This valve is the one the caretaker

no rmally uses if the lake level must be lowered for any -f

reason. The purpose of the 6 inch valve is unknown .

A plunge pool , about 10 feet  in diameter , lies at

the toe of the spiliway apron. The discharge channel is a

poor ly  defined natural, rocky c reek bed . There is heavy

v egetation , t rees and debris in the immed iate area of the

channel . Side slopes are moderate to steep and rocky wi th

tree growth.

3
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b. Location

Bear Swamp Lake Dam #2 is located in Passaic
County,  New Jersey. It is accessible from Carmantown Road by

way of Crabtree Ro ad . The damsite is surrounded by private
property.

c. Si ze and Ha zard Classification

Bear Swamp Lake Dam #2 is classified in the dam

size category as being “intermediate” , since its storage is
less than 50 ,000 acre—feet , but may be slightly more than

1, 000 acre—feet .  Its size classification based on height is
“small” since its height is less than 40 fee t .  Since failure

of the dam is not likely to cause extensive loss of life or
excessive property damage , a hazard potential classification
of “ significant” has been assigned to the project .  The dam
was in i t ia l ly  rated “high” hazard , but was downgraded afte r
the field inspection revealed tha t overtopping of the dam
would cause little damage downstream.

d.  Ownership

Bear Swamp Lake Dam #2 is owned by the Lake Arcadia

Association , Ot te rhole Road , West Mi lford , New Jersey, 07480;
At tention: Mr. James A. lbsford , Chairman.

e. Purpose of Dam

The lake is used only for recreation , mostly
swimming , boating and fishing .

4 
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I
f .  Design and Construction History

The dam was construc ted around 1926 , on what is now

the western side of Bear Swamp lake . lb original drawings of
the dam were available. No computations for the design of the

original structure were available. No records were available
of the construction of the dam or any repairs tha t were made

to the structure after  original construction.

g. No rmal Operational Procedures

The discharge from the lake is normally unregu-

lated , however , the water level in the lake is very stable.

It was reported tha t the water level is lowered

15 to 18 inches each fall , usually in late Oc tober. The water

level is allowed to return to its normal level each spring.

1.3 Pertinent Data

a. Drainage Area — 0.40 square miles

b. Discharge at Damsite

Maximum known flood at damsite N.A.

Warm water outlet at pool elevation N.A.

Diversion tunnel low pool outlet at pool elevation N.A.

Diversion tunnel outlet at pool elevation N.A.

Gated spillway capacity at pool ‘~levation N.A.

Gated spiliway capacity at  maximum pool elevation N.A.

5
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‘ Ungated spillway capacity at max imum pool elevation 142 cfs

To tal spillway capacity at maximum pool elevation 142 cfs

c. Elevation (Feet above MSL)

Top of dam 886.33

Maximum pool—design surcharge 886.33

Full flood control pool N.A.

Recreation pool 885

Spillway crest 885

Upstream portal invert diversion tunnel N.A.

Downstream portal invert diversion tunnel N.A.

Streambed at centerline of dais 870 +

Maximum tailwater N.A.

d. Reservoir

Length of maximum pool 3,650 feet (Estimated)

Length of recreation pool 3, 590 feet  (Estimated )

Length of flood control pool N.A.

e. Storage (A cre—Feet)

Recreation pool 900 acre—feet (El. 885)

Flood control pool N.A.

Design surcharge 1,000 acre—feet (El . 886.33)

Top of dam 1, 000 acre—feet (El . 886.33)

6 
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f .  Reservoir Surface (Acres)

Top of dam 86.4 acres (El . 886.33)

Maximum pool 86.4 acres (El . 886.33)

Flood control pool N.A.

Recreation pool 64 acres (El . 885)

Spiliway crest 64 acres (El. 885)

g. Dam

Type Straight Concrete Gravity

Length 68.5 feet

Height 17.5 feet

Top width 2.75 feet

Side slope s — Upstream 1 horizontal to 4 vertical
— Downstream 1 horizontal to 1—1/2 vertical

Zoning N.A.

Impervious core N.A.

Cutoff N.A.

Grout curtain None

ii. Diversion and Regulating Tunnel (N.A. )

i. Spiliway

Type Overflow

Length of weir 29 feet

7
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Crest elevation 885 feet

Gates N. A.

Upstream channel Bear Swamp Lake

Downstream channel Bear Swamp Brook

j.  Regulating Outlets

- 

12—inch diameter conduit controlled by 12—inch gate valve .

I~
t,

8 
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SECTION 2: ENGINEERING DATA

2.1 Design

No drawings or computations pertaining to original

construction , modification or repair of the darn could be found . lb

foundation borehole or geologic investigation data could be found .

The design strength for the mass concrete is unknown .

2.2 Construction

No record s have been found and the owner ’s representa—

tive has no knowl edge of the construction history of the darn.

2.3 Operation

No record s of operation of the lake are kept by the

owner. The only operating rule is to lower the lake each fall to

protect boat docks during the winter. Otherwise , the lake is

allowed to operate naturally without regulation.

2.4 Evaluation

a. Avai labi l i ty

No engineering data was available for the original

section or the repairs to the dam .

9
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b. Adequacy

While the engineering data was insufficient to
perform a comprehensive, definitive evaluation of the dam’s

stabi l i ty ,  an adequate assessmen t of the dam could be carried
out with the data obtained in the field in view of the overall

good condition of the dam .

c. Validity

Not applicable , as no design or construction

record s were available.

10
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SECTION 3: VISUA L INSPECTION

3.1 Findings

a. General

The visual inspection made of Bear Swamp la ke
Dam #2 did not reveal any signs of distress in the darn . The
dam appeared to be in reasonably good condition wi th  minimally
adequate maintenance. 

-

b. Dam

Some deep spalling has occurred at the toe of the
section to the le f t  of the spillway. Some leakage was visible

in this area. A large horizontal crack has occurred in the
section to the right of the spiliway. lb leakage was apparent -

in this location . Minor frost spalling has occurred on the
upstream face. Construction joints appeared to be tight .

There were no indications of either horizontal or vertical
mov ement of the structure . 

-

The foundation for the dam and two saddle dike s is -
a massive gneiss. Joint spacing of fo l ia t ion  planes (N5°— 

-

15°E, dip 35°SSE) exceed 3 f ee t .  Two cross joint sets at

right angles to each other and the foliat ion are relatively 
-

t ight  and are spaced about 2 fee t  apar t .  Rock outcrops rim 
-

the reservoir. -

_ _ _ _ _ _ _ _ _ _ _ _  - 
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Concrete to rock abutment contacts appeared to be
excellent.

The two walls which act as saddle d ikes appeared to

be in good condition.

c. Appurtenant Structures

Splilva y

A structural crack has occurred throug h the

spillwa y about 10 feet  from the right side . Leakage in

the order of 0.5 g.p.m . was observed in this area . Some
minor leakage was also observed from two horizontal

construction joints in the spillway. No serious cracking
was observed in the spillwa y apron .

Low Level Outlet

A conc rete valve vault is located at the toe

of the dowastream side of the dam to the right of the
spillway. A 12—inch diameter cast iron pipe extend s from

the valve chamber to a point of discharge under the toe
of the spiliwa y apron. The valve chamber contains two

valves. The large valve is approximately 12 inches in
d iameter and the smaller approximately 6 inche s in

d iameter. These are estimates mad e by observations of
the size of the valve bonnets, since the main bodies of

both valves are buried in mud and debris which has

collected in the valve chamber. The data normally

provided right on the casting is no longer legible due to

corrosion. The 12—inch diameter gate valve is a non—

rising stem type manually operated by a handwheel. This

12



valve controls the flow through a 12 inch line which runs

from the lake , beneath the dam.

This valve is the one the caretaker normally

uses if the lake level must be lowered for any reason,

and he demonstrated the operation of the valve for this

inspection. The valve functions quite sa t i s fac tor i ly .

As mentioned above , there is a second gate

valve , approximately 6 inches in diameter , located in
this valve box. Nowever , the caretaker did not know what

purpose this valve served . He had never operated the
valve in his three years at the lake .

d. Reservoir Area

The reservoir rim is gently sloped and no indica-

tions of instability were readily apparent. The slopes above

the reservoir are heavily wooded . No buildings or dwellings

are built on or near the shoreline , with only a few boat docks

on the shoreline . The property around the lake is privately

owned and it was reported that access to the lake is limited

to members of the Lake Arcadia Association.

e. Downstream Channel

A plunge pool , about 10 fee t  in diameter , l ies at

the toe of the spillway apron. The discharge channel is a

poorly defined natural , rocky creek bed . There is heavy

v egetation , t rees and debris in the immediate area of the

channel.

13
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Side slopes are moderate to steep and rocky with

- tree growth.

- 3.2 Evaluation

- 
Ba sed on the visual inspection the dam appears to be

- functioning adequatel y. Some maintenance is in order and recomrnen—

- dations are presented j n subsequent sections . The impoundment
slopes show no apparent signs of instability and are not believed a
potential ha zard to the dam .

14
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Procedures

Bear Swamp Lake Dam #2 is used to impound water  for
recreation activities.  The strategy is to maintain a nearly

constant lake level. The lake level is normally maintained by

unregulated discharge over the spiliway.

The lake level is lowered each fall  by releasing water
t hroug h the outlet pipe in Bear Swamp Lake Dam #2. The lake is
usually lowered about 15 to 18 inche s below the normal level during
the winter and is allowed to ref i l l  naturally in the early spring .

4.2 Ma intenance of the Dam

There is no program of regular inspection and mainte-

nance of the dais and appurtenant structures. Operation and mainte-

nance is done by Mr. James Corter, caretaker for the Lake Arcadia

Association, as a part of his duties. At present , no record s of
operation and maintenance are kept .

4.3 Maintenance of Operating Facilities

The 12—inch low level out let gate valve is operated

annually by Mr. Corter. The purpose of the 6—inch valve is un—

known . The outlet  pipe has not received maintenance.

15
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4.4 Evaluat ion

Surveillance and maintenance is in the hands of the
Lake Arcadia Association caretaker. A formalized program of perio-
dic inspection by an experienced party in dam operations should be
initiated and documentation recorded to assist the owner .

16
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SECTION 5: HYDRAULIC/ HYDROLOGIC

5.1 Evaluation of Features

a. Design

The drainage area above Bear Swamp Lake Dam #1

and #2 is approximately 0.40 square miles . The drainage area

was delineated from U .S.G .S. topographic maps . There are two

dams which impound water in the Bear Swamp lake ; one is

located at the south end of the lake , named Bear Swamp Lake

Dam #1 and the other is located to the northwest of Dam #1 and

is named Bear Swamp Lake Dam #2. A drainage map of the

watershed of Bear Swamp lake Dams # 1 and #2 is presented on

Plate I, Appendix D. Both the Bear Swamp take Dam #1 and

Dam #2 are located in the s lme reservoir . lbwever , the

spiliway Is located on Bear Swamp Lake Dam #2.

The topography within the basin varies from foot-

hills type terrain in the southeast section to generally hilly

in the northwest section. Elevations range from approximately

1,040 feet above mean sea level in the hills at the east end

of the watershed to about 880 feet at the damsite .

The land use pattern within the watershed is mostly

forest. The forested land s are along the hilly sections of

the watershed. About twenty percent of the watershed area Is

the reservoir of the dam.
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The evaluation of the hydraulic and hydrologic

features  of the dam was based on cr i ter ia  set for th  in the

Corps of Fngineers’ Re commended Guidelines for  Safety Inspec—

tion of Dams, and additional guidance provided by the Phila-
delphia Dist rict , Corps of Fxtgineers. The Probable Maximum
Fl ood (PMF) was calculated from the Probable Maximum Precipi-
tation (PMP) using Hydronieteorological Report No. 33 wIth

standard reduction factors . Dee to the small drainage area of

Bear Swamp Lake Dam #2, the SCS triangular hydrograph, trans-
formed to a curvilinear hyd rograph , was adopted for developing
the unit hydrograph. The derived unit hydrograph is presented

under the section of hydrologic computations.

Initial and inf i l t ra t ion  loss rates were applied

using SCS procedure to the PMP to obtain rainfall excesses.

The rainfal l  excesses were then applied to the unit  hyd rograph

to obtain the PMF hydrograph utilizing the Corps of Fngineers~
computer program HEC—1. The computed peak discharges of

the PMF and one—half of the PMF are 2 ,379 cfs  and 1, 189 cfs ,
respectively.

Both the PMF and one—half the PMF inf low hydro—

graph s were routed throug h the reservoir by the No dif ied Puls
Method , utilizing the same computer program HEC—1 . The

splllwa y and overtop discharge rat ing curve of Bear Swamp La ke

Dam #2 were combined with  overtop discharge rating curve of
Bear Swamp Lake Dam #1 for the flood routing. The peak outflow
discharges for  the PMF and one—half the PMF for  the two dam s

are 1, 586 cfs and 365 cfs , respectively. Both the PMF and one—

half the PMF result in overtopping of both Dam # 1 and Dam #2.

L _  
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The spillwa y and overtop discharge rating curves of
the dams were prepared assuming free overflow across the whole

length of the dam s and the spillway. The reservoir stage—

capacity data were based on the U.S.G.S. quadrang le topogra-

phic maps in combination with data given in the National Dam

Safety Inventory Table. Reservoir storage capacity included

for surcharge levels exceeds the top of the dam. The overtop

discharge rating curve of Dam #1 , the spillway and overtop

discharge rating curve of Dam #2 , and the combined spillway

and overtop discharge rating curves of both the dams were

prepared assuming the dams remain intact during routing. In

the routing computations, the discharge through outlet facili-

ties of the dams was excluded due to its insignificant magni-

tude as compared to the PMF. The overtop discharge rating

curves of Dam #1, the spillway and overtop discharge rating

curve of Dam #2, and the combined spillway and overtop dis-

charge rating curves of the two dams are presented in

Plates 2, 2A and 2B. The reservoir capacity curve is also

presented in Plate 3 of Appendix D.

b. Experience Data

No records of lake levels are maintained for this

site . The lake level is normally stable and no reports or

evidence was found tha t the dam has ever been overtopped .

c. Visual Ob servations

The valley below the dam is heavily wooded wi th

much debris.  There are few dwellings downstream of the dam

along the periphery of Heroin Pond but no new urbanization is

found in the Bear Swamp lake area. The slopes around the lake

are gent ly  sloping and heavily wooded . There is l i t t l e

evidence of sedimentation in the lake .

19
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d. Overtopping Potential

As indicated in Section 5 .1—a. ,  both the Probable
Maximum Fl ood and one—half of the Probable Maximum Flood, when

routed through the Bear Swamp Lake reservoir result in over-

topping of Dam #1 and Dam #2. The PMF and one—half the PMF

overtopped Dam #2 by 1.01 feet and 0.32 feet , respectively.

In determining the overtopping heights it was assumed that

both the dams remain in their present condition , such that

outflow occurs over both the dams during the floods, according

to the existing structural dimensions of the dams. Since one—

half of the PI4F is the minimum Spillway Design Flood (SDF) for

this dam , according to the Recommended Guidelines for Safety

Inspection of Dams by the Corps of ~hgineers, the spillway

capacity of the Bear Swamp Lake Dam #2 is considered m ade—

qua te.

e. Reservoir Drawdown

The reservoir drawdown below the spiliway crest ,

elevation 885 , is accomplished by permitting discharge simula—

taneously throug h the 8—inch t i le  pipe under Dam 1/1 and the

12—inch cast iron pipe under Dam #2. The hydraulic calcula—

tions were performed by assuming invert elevations and dimen-

sions as shown on the calculation sheets presented in Appen-

dix D. The tailwater was assumed to correspond to the top of

the conduit and kept constant at that level for the purpose of

d rawdown calculation. This resulted in a maximum head differ-

ential of 13.67 feet  for the outlet  pipe in Dam #1 and

15.67 fee t  for  the outlet pi pe in Dam #2. Assuming a constant
inf low of 0.80 cfs (2 c fs/sq .  m i . ) ,  the total  drawdown time is

39 days and 6 hours , at which point the reservoir pool is at

elevation 870.33 fee t .  Assuming zero inflow , the drawdown to

elevation 870.33 can be accomplished in 35 days and 7 hours.

20
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

At the time of the inspection the dam did not
exhibit any visible signs of distress . There was no evidence
of tilting, misalignment or movement on the foundation. The

dam appears to be founded on competent rock. The surface

spalling and deterioration of concrete does not affect the

structural strength or stabili ty.  Based on a visual inspec-
tion , and in view of more than 50 years of sa t isfactory past
performance , the structure appears to be stable.

b. Design and Construction Data

No design or construction data was available .

c. Operating Record s

No operating record s were available.

d. Post—Construction Changes

No post—construction changes .
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e. Static Stability

The depth to the base of concrete , as well as the

shape and dimensions of the section , and the nature and

strength parameters of the foundation will profoundly influ-

ence the stability of the dam. Also, ice loads during the

winter could be significant , depending on the climate and

reservoir restraint .  None of this information is presently

available. Therefore , it is not possible to make a def in i t ive

statement on the stability of the concrete section .

f .  Se ismic Stability

A north—south trending fault about 2/3 mile east of

the dam has been mapped by others. The dais is located in

Seismic Zone i , as defined in Recommended Guidelines For

Safety Inspection of Dams as prepared by the Corps of Fngi—

neers. In general , project located in Se ismic Zones 0,

1 and 2 may be assumed to present no hazard from earthquake ,

provided the stat ic stabil i ty conditions are satisfactory and

conventional safety margins exist.
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SECT ION 7: ASSESSMENT /REMEDIAL MEA SURES

7.1 Dam Assessment

a. Safe ty

The dam has been inspection visually and a review

has been made of the available engineering data . This assess-
ment is subject to the limitations inherent in the visual

inspection procedures stipulated by the Corps of Bogineers for
Phase I Reports.

The safety of Bear Swamp Lake Dam #2 is in quest~ on
because there is inadequate capacity in the spillway to pass
the PMF or one—half the PMF flood without overtopping ~oth

dams. Nowever, overtopping the dam s should cause only minor

damage since the abutments and foundation are massive unwea—
thered rock. The present spiliway of Bear Swamp Lake ~)am #2

can pass only about 34 percent of the PMF.

No definitive statement pertaining to the safety of

the s tructure can be mad e without determination of the com-
plete dimeneions of the dam and acquisition of the engineering
properties of the foundation . Ibwevér , the present dam has

performed adequately since It was built  in 1926 , without
fai lure or evidence of ins tabi l i ty .
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b. Ad equacy of Information

The information and data uncovered is not adequate

to perform a comprehensive, definitive evaluation of the dam’s

stabil i ty.  Nevertheless, in view of the past performance of

the dam , its present condition , and in light o f stab ility

calculations performed , it is not fel t  tha t additional infor-

mation on the engineering properties of the embankmen t and
foundation is necessary at this time . !~ vertheless , it is

believed desirable to have a survey of the dam mad e to deter-

mine and prepare drawings of the true shape and dimensions of

the dais structure .

c. Urgenc y

Studies to augment the spillway discharge capacity

should be made within six months , and a plan formulation

should be completed within a 12-month period .

The as—built set of dam plans and drawings should

be completed within a 6 month period .

7.2 Remedial Measures

a. Alternat ives

The alternatives available for increasing the

spiliway capacity are:

1. Increasing the dais height , of both Bear Swamp lake

Dams , thus , permitt ing a higher discharge to pass
over the Bear Swamp lake Dam #2 without overtopping .
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2. Providing for a spiliwa y on the Bear Swamp La ke

Dam #1 by notching the crest , adding a chute on the

d ownstream face , hardening the toe area below the

spiliway and constructing a protected downstream

discharge channel , all suff icient  to withstand

emergency flows of one—half PMF magnitude.

3. Increase the spillway capacity at Bear Swamp Lake

Dam #2.

4. A combination of the above alternatives.

It must be emphasized tha t both dams mus t be

modified at the same time for alternatives involving raising

the dam .

b. 0 & M Procedures

The owner should init iate a program of annual

inspections of the darn , uti l izing the standard visual check

list in this report .

A permanent log should be kept of all maintenance

and operating events of the dam and lake .

7.3 Recommendations

Based on the visua l inspection and data  evaluat ion

presented herein , the following action is recommended .

25
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Brush and vines growing on the downstream face , and

rotted vegetation at the toe should be removed and kept

cleaned away. -

Areas of deteriorated , spalled or seriously cracked - -

concrete should be cleaned and patched annually to prevent

progressive damage.
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APPENDIX A

CHECK LIST — VISUAL OBSERVATIONS

CHECK LIST — ENGINEERING, CONSTRUCTION
MAINTENAN CE DATA
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APPENDIX B

PHOTOGRAPHS

All photos were taken on June 27 , 1978.
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CHECK LIST

HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

Name of Dam: Bear Swamp Lake Dam #2

Drainage Area: 0.40 square miles

Elevation Top Normal Pool (Storage Capacity): 885 (900 AF)

El evation Top Flood Control Pool (Storage Capacity) : N.A.

Elevation Maximum Design Pool : 886.33
Elevation Top of Dam: 886.33

SPILLWAY CREST:
a. El evation: 885

b. Type : Overflow

c. Width:  16 inches
d. Length: 29 feet

e. Location Spillover: Mid—section of the dam
f .  Number and Type of Ga tes: None

OUTLE T WORKS :

a. Type: One 6—inch diameter condui t ( operation condition un-

known), One 12—inch diameter conduit (operable)

b. Location: Right side of the spillway

c. Entrance Inverts: N .A.
d Exit Inverts: N.A.

e. Fmergency Draindown Facilities: Fl ow through the 12—inch out-
let is controlled by 12—Inch

diameter gate valve

HYDROMETEOROLOCICAL GAGES : (N .A..)

a. Type : __________________________________________________

b. Location: ____________________________________________________

c. Records: ___________________________________________________

MAXIMUM NO N—DAMA GING DISCHARGE : 142 cfs  (Estimated) 
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APPENDIX D

HYDROLOGIC COMPUTATIONS
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FLOOD ROUTIwt ; STUDY
********* **********

PA GE
BEAR SWAMP LAKE DAM 1 AND DAM 2 ORAwOOWN STUDY (DA 0.4 SQ. MI,)

MAXI M UM OPERATION LEVEL AT ELEV 485.00 FT (FROM OPERATI’
MINIMUM OPERATION LEVEL AT ELCV ‘170*33 FT

ROUTING STARTS AT ELEv ‘+85.00 FT. ENDS AT ELEV 470.33 FT

MAIN OVERFLOW OUTLET
S TIM 1 AV G.INFLDW RESERVOIR EL SPILLWAY SPILLWAY S

DISCHARGE DISCHARGE DISCHARGE

DAY HR CFS FT CFS CFS CFS

o 1+85.00
0.

0 6 ‘184 ,82 0. ~~~. 
- 19.

0.
0 12 ‘184,64 o. 0. 19.

0,
0 1~ 484,47 0. 0. 18.

0.
1. 0 484,29 0, 0* 18.

UI

1 6 484,11 0. 0. 18,
0.

1 12 483,94 0, 0. 18.
0.

1 18 483. 77 0, 0. 1~~.0.
2 0 46 3,60 0. 0. 18.

0,
2 6 483.42 0. 0. 18,

U,
2 12 483,25 0, 0. 18.

0,
2 16 483.09 Q• 0. 18.

0.
3 C ‘182,92 0. 0. 17,

0.
6 482,75 0. 0. 17.

0,
3 12 ‘+82,59 0. 0. 17.

0,
3 18 482, 42 0. 0. 17.

0.
0 482.26 0. 0. 17.

0 .

£1 6 482,10 0. 0. 17,

‘~~ ‘~_ ii ; 
s .~~~~~~~~~~ - _~~ I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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FLOOD RO UTZN~ S100 Y

PAGE 2
MAIN OVERFLOW - O U T L E TTIM E AVG ,INFLQW RCSERV OIR CL SPILLWAY SPLLLWAY

DISCHARGE DISCHARGE OISCHAKGE S

DAY HR CFS FT c~s CFs CFS

0. 5
‘4 12 ‘+81.94 0. 0. 17 ,0.
1+ 18 ‘+61.78 0, 0. 17.

U.
5 0 1+81,62 0. 0’ 17,0.
5 6 481.46 0, 0. 16,0,
5 12 481,30 0. 0. 16,0. -

5 18 481,15 0, 0. 16 .0.
6 U 480.99 0. 0. 16.0.
6 6 ‘+8ü.84 ii, 0. 16,

0 .6 12 ‘+80,69 a. 0. 16,
0.

6 18 . ‘480 ,53 o. 0. 16.0.
7 0 480,38 0, - 0. 16,0,
7 6 480,23 0. 0. 15,U.
7 12 ‘+80 ,09 0, 0. 15.0,
7 479 ,94 0. 0. 15.0.
8 0 479 ,79 0. 0. 15.0,
8 6 

~+79e65 0. 0. 15,0. -8 12 479,50 o. 0. 15.0.
8 18 479 ,36 O • 0. 15.0.
9 0 479,22 0. 0, 15,0.
9 6 479.08 0, 0. 15,0,
9 12 1+78,91+ 0. 0. 11+,0,
9 18 478,80 0, 0. 14,

10 0 478.66 0. 0.

55I I S ~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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FLOOD ROLJ 1 .LNG STUDY

PA(E 3

t~A IN  O VCR F L O W  O U T L E TTIM E AVG .INFLOW RESERVOIR CL SPILLWAY SPXLLWAY S
S 

DISCHARGE D1SCHAKGC ~~~DIscHARG E

DAY HR CFS FT CFS CFS crs

0.
1.0 6 478.52 0. 0.  14.

0.
10 12 ‘+78.39 0.  0. 14 .

0,
10 18 . 478 .25 0. 0.  14,

0 ,
11 0 478 .12  0. 0.  14,

0 .
11 6 477,99 0, 0.

0.
11 12 ‘+77,86 0. 0.  1’4 .

0.

11 18 ‘.77,73 0 , 0. 13,
0.

12 0 477. 60 0. 0. 13.
U,

12 - 6 477 ,47 0.  0. 3.3.

0.
12 12 477.34 0 ,  0.  13.

0.

12 18 477 .22 U, 0. 13.
0,

13 0 477.09 0. 0. 13.
0.

13 6 476,97 0. 0. 13.
0 .

13 12 476,85 a. o. 13.
0 ,

13 18 ‘+76 ,73 0, 0. 13.
0.

14 0 476.61 0. 0. 12.
C,

11+ b 476.49 o. 0. 12.
0.

14 12 ‘476 ,37  0. 0. 12.
0,

14 18 47 6.2 5  0. 0. 12,

0.
15 0 ‘+76 .13 0,  0. 12.

0 ,
15 6 476 .02 0. 0. 12,

0.

15 12 475.90 0. 0. 12.
0.

£5  18 475.79 0. 0. 12,

1 I 5 5
~~~~~~

S S I 5 1 I ~~~~~~~~~
SI
~ I

S i- \ ~~~
1 i  L,

- S - - S --S ~~ SS ~~~~~~~~~ S~~~~ S S S
~~~~~
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~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ S I 5 SS S~~~~~~~~ 55 S55



FLOOD ROU1INr, STUDY S

PAGE ~4

MAIN OV ERFLOW O U TL E TTIM E AVG .INFLOW RESERVOIR EL SPILLWAY SPILLwAY
DISCHAR GE OI SCHAR GE~~~ D1S~HARG C

DAY HR CFS FT CFS CFS CFS

0.
16 0 475168 0. 0.  

- 
12,

0.

16 6 475,57 0. 0. 11,
0.

16 12 475,46 0. 
- 

0. 11.

0 ,

16 18 ‘.75,35 0. 0. 11.
0.

17 0 475,24 0. 0. 11,
0.

17 6 ‘475,14 0. 0. 11.
0.

17 12 ‘.75.03 0. O S S  11.

17 18 ‘174,93 0. 
- 

0. 11.
0.

18 0 ‘ .7’+.82 0. 0.  11.

0 .
18 6 1474,72  0. 0. 11,

0.
18 12 1+74.62 0, 0. 10,

0.

18 18 474,52 0, 0. 10.
0.

19 0 474, 42 0. 0. 10.
0 .

19 6 474,32 0, 0. 1.0.

0.

19 12 474,23 0, 0. 10.
0,

19 18 474,13 0. 0. 10,
0.

20 0 474,01+ 0, 0. 10.
0.

20 6 473,94 0. 0. 10,
0.

20 12 ‘.73,85 0. 0. 30 ,
0.

20 18 ‘+73,76 0. 0-. 
- 

9.
0.

21 0 ~73,67 0. - a. - 9.
0.

21 6 1+73,58 0. 0. 9.
0. 

I

‘.1. 12 473,49 0. 0. 9. -

_ _
TS

~~~~~~
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FLOOD ROUTING STUDY 
S 

-

S 

S I S 

PAGE 5 -

MAIN OVERFLOW
TIM E AVG ,INFLOW RESERVOIR EL SPIL.LWAy SPILLWAY O U T L E T

5 - 5 5 5 5 551 5 5 OISCHARGE I 
- 

DISCHARGE - 

OIscHARG~
DAY HR CFS FT CFS CFS CFS

0.
21 18 473, 1+0 0. 0. 9• 50.

- 
- 22 0 - 

473.32 u, 0. 9.
0.

22 6 ‘.73.23 0. 0.
55 

0,
22 12 473.15 0. 0. 9,

0.
22 18 - 473,06 0,, 0. 9.

0.
23 0 472.98 0. 0. 9.

0. I

23 6 ‘.72,90 0, 0. 8,
CI.

23 12 472.82 0. 0. 8.
0 .

23 18 472,74 0. 0. 8,
0.

2’. 0 472.66 0. 0. 8,
0 ,

24 6 ‘+72.59 a. 0. 8,
0.

— 21+ 12 ‘+72.51 0. 0, 8,
0,

24 18 472.44 0, 0. 8,
0.

25 0 472.37 0. 0. 8,
0.

25 6 472.2) 0. 0. 7.
0.

25 1.2 ‘+72.22 0, 0. 7.
0 ,

25 18 472.16 0, 0. 7..
0.

26 0 ‘.72’.09 0. o. 7.
0.

26 6 472.03 0. 0. 7.
0.

26 12 473,96 0. 0. 6.
0.

26 18 471. 90 0. 0. 6.
0.

27 0 471.84 0, 0. 6.
0.

7 6 471.78 5 0. 0. 6,

S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5~~S I  
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FLOOD ROUT ING STUDY 
I-I

PAGE 6

S MAIN OVE RFLOW
S TiM E AV G.1NFLOW RESERVOIR CL SPILLWAY SPILLWAY UTLET

DISCHARGE DISCHARGE DISCHARGE

DAY HR CFS FT CFS CF~ CFS

0.
27 12 ‘+71.72 0. 0. 6.

0,
27 18 471.67 0. 0. 6,

0.
28 0 471.61 - 0. 0. 6.

0.
28 6 ‘+7j,56 

-S 
0. - 

6.
0.

28 12 - 471.51 0. 0. 5,
0.

28 18 471.45 0. 0. 5.
0.

29 0 471.40 0, 0. 5.
0.

29 6 ‘.71.35 0. 0. 5,
0.

29 12 ‘+71.30 0. 0, 5.
0.

29 18 ‘+71.26 0. 0. 5.
0.

30 0 471.21 
- 

0. 
- 0. - - 

5 .

0.
30 6 471.16 0. 0. 5,

0.
30 12 473,12 0. 0. 5.

0.

30 18 ‘.71.07 0. 0.
0.

31 0 471,03 0, 0. 5.
0.

31 6 470.98 0. 0. ‘4.
0.

31 12 1+70.9’. 0. 0. 14 ,
0.

31 18 470,90 0. 0. 4,
0.

32 0 470.~ 6 0. 0. 14.
0.

32 6 470.82 0. 0. 4.
0.

32 12 s70.78 0. 0. 4.
0.

32 18 470,74 a, a. - 
4 ,

0,
0 470.70 0. 0. 4.

- I S •1~~~~ ~~~~~ 
-

~~~~
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~~LOOO R O UF I N G  STUDY
- I

PAGE 7

MAIN OVERFLOW O U T L E TTiME AVI .1NFLOW RESERVOIR EL SPILLWAY SPILLW AY
DISCHARGE DISCHARGE DISCHARGE

DAY HR CFS FT CFS CFS CFS

0.5
33 6 ‘+70,66 0. 0. ‘4.

0.

33 12 470.62 0, 0. 4.
0.

33 18 470.58 
- 

~~~,

S 1155 S S S S S SSSISI_ I 

0. 4.
0.

5 5S 3 4  Q ‘470.54 0, 
- — - 

0. 4.

0.

34 6 470.51 
- 

0. 0.

0,

314 12 ‘i7o.47 0. 0. 14.
0,

314 13 ‘.70.43 0, 0, ‘4 .

0.
35 0 ‘.7o,40 0. 0. 4.

0.
35 6 470. 36 0, 0. ‘4 .

******************* **************************************~s* ****** * ****** **

RESERVOIR ELEVATION WENT UNDER MINIMUM WATERSURFACE ELEVATION
S AFTER 55 DAYS ANU 6 HOURS.

S 

TOTAL 1NFLOW VOLUME 0. ACFT
TOTAL DISCHARGE VOLUME 790. ACFT

MAXIMUM WATER SURFACE ELEVATION ‘485.00 FT

MAXI MUM DISCHARGE THRU OUTLET 19. C~ S

MAXI MUM TOTAL INFLOW 0. CFS
MAXIMUM TOTAL DISCHARGE 19. CFS

5,

— 5 5 5 5__  - l I S  551 SI I S S  5511 - 
~~~~ ~~~_JJ 

~~~~~~~~~
5 - .
_ _

55 
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FLOOD ROUTING STUDY
* ** * ** *** * ** *** ** **

S PAGE 1

bEAR SWA MP LAK E OAM 1. AND DAM 2 DRAWDO W N STUDY (SD A 0.4 SQ. MI.)

S 

MAXIMUM OPERATION LEVEL AT ELEV ‘+85.00 FT (FROM OPERAT :
S 

- 
MINIMUM OPERATION LEVEL AT ELEV 470.33 FT

ROUTING STARTS AT ELEV ‘485.00 FT. ENDS AT ELEV 470.33 FT

S MAIN 
- 

O VERFLOW oTIME AV G ,INFLOW RESERVOI R EL SPILLWAY SP I LLWAY L E T
S S 

S 

DISCHARGE DISCHARGE DISCHARGE

DAY HR CFS FT CFS CFS CFS

0 0 485.00
1,

0 ó 484,83 0. 0. 19.
3.

0 12 484.66 0. 0. 19.

1.
o 18 ‘+84.49 0. 0, 18,

1.
1 0 484.32 0. 0. 18,

1.
1 6 ‘+84,15 0. 0. 18.

1.
1 12 ‘483.99 0, 0. 18-.

1.
1 18 ‘483.82 0. 0. 18,

1.
2 0 483,G6 0, 0. 18,

2 G 483,49 0, 0. 18.
1,

2 12 483.33 0. 0. 18,
1,

2 18 ‘+83.17 0. 0. 38 ,
1.

5 0 483.01 0. 0. 17,
1.

5 6 482.85 0. 0. 17.
1.

3 12 482,69 0. 0. 17,
1.

5 18 q82.~ 3 0. 0. 17.
1,

‘4 0 482,58 0, 0. 17.

1.
‘4 6 482,22 0. 0. 17.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I _ __
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FLOOD ROUTiNe, STUDY

S PA GE 2

MAIN OVERFLOW O U T L E TTIM E A VG, INFLOW RESERVOIR CL SPILLWAY SPLLLWAY
DISCHARCiE DISCHARGE DISCHARGE

DAY HR CFS FT CFS CFS CFS

1.
‘4 12 482,07 0. 0. 17.

1.
‘4 18 ‘eb3,91 0. 0. 17.

1.
5 U ‘481.76 0. 0. 17.

1.
5 481,61 0. 0. 16.

1.
S 1~’ L#81,’16 0. 0. 16,

1.
5 18 ‘+81,31 0. 0. 16,

1,
6 a ‘481.16 0, 0. 16,

1.
6 6 ‘.81,01 0. o. 16.

1,
6 12 ‘+80,07 0. 0. 16,

1.
6 18 ‘+80,72 0. 0. 16.

1.
7 0 480,58 0. 0, 16.

1.
7 6 480.14’4 0. 0. 16,

1.
7 12 480.29 0. 0. 16,

1.
7 is 480.15 0. 0. 15.

1.
8 U 480,01 u. 0. 15.

1.
8 6 479.87 0, 0. 15.

1.
8 12 ‘+79, 14 0, o. 15.

1.
8 18 479~,6U 0, 0. 15.

1.
9 0 479,46 0. 0. 15.

1.
9 6 479,33 0. 0. 15.

1.
9 12 479.39 0, 0. 15.

1.
9 18 

~79,o6 0, 0. 15,
1.

10 0 ‘.78.93 0. 0. 1’4.

r5 5- — - 1 -  1 1r - - - ,
- :  L~~ r~\ ‘~~~V4 II S

~~~~~~~~~~~~~~~~~~~~~~~~~ 1._ Li
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FLOOD ROUTIN G STUDY

PA bE 3

MAIN OV ERFLOW OUTLE T
‘
~~~~~~- TIM E AVG.1NFLOW RESERVOIR EL SPILLWAY SPLLLWAY

DISCHARGE UISCHaRGC~~ DISCHAFtGE

DAY H~ CFS FT CFS CFS CFS

1.
10 6 478.80 0. 0. 14.

1.
10 12 ‘.78,67 0. 0. 1’4 .

1,
10 18 47e,~ ’4 0. 0. 114.

I I 1.
31 0 478.1+1 0. 0. 14.

1.
11 6 478.28 0. 0. 14.

1.
11 12 ‘470,16 0. 0. 114 .

1.
11 18 ‘.78,05 0. 0. 114 .

1.
12 0 ‘477,91 0. 0. 14.

1.
12 6 477.79 0, 0. 14.

1.
12 12 ‘+77.66 0. - o. 13.

1.
12 18 477.5’. 0, 0. 13.

1.
15 0 477,42 0. 0. 15.

1.
15 477,31 0. 0. 13.

1.
13 12 ‘477.19 0. 0. 13.

1,
13 18 477,07 0. 0. 15.

1.
0 ‘476,95 0. 0. 15.

1.
14 6 ‘+76.8’4 0. 0. 15.

1.
14 12 ‘+76,73 0. 0. 15.

1.
1’. 18 ‘e76~61 0, 0. 12.

1.
15 0 476,50 0. 0. 12,

1.
15 6 ‘+76,59 0. 0. 12,

1.
iS 12 ‘.76,28 0. 0. 12.

1,

( ~~5 18 ‘176.17 0. 0. 12.

- -  S 

_ _  _ _  a
S 
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FLOOD ROUTiNG STUDY

PAGE ‘4

MAIN OVERFLOW O U T L E TTIM 1 AV G.INFLOW RESERVOIR CL SPILLWAY SPILLwAY
OISCHARGE DISCHARGE DISCHARGE

S DAY HR CFS FT CFS CFS CFS

1.
16 0 ‘+76,06 0. 0. 12,

1.
16 6 ‘+75.96 0, 0. 12.

1,
16 12 475.85 0. 0. 12,

1.
16 16 475~75 0. 0. 12,

1.
17 0 475.64 0. a. 12.

1.
17 6 475,54 0. 0. 11.

1.
17 12 .475.44 

~~~, 0. 11,
1.

17 13 475.3’. 0, 0. 11.
1.

18 o 475 .24 0. 0. 11,
1.

18 6 ‘475,14 0. 0. 1.1,
1.

18 12 475.0’. 0, 0. 11.
1.

18 18 474.94 0. 0. 11.
1,

19 0 ‘474,85 0. 0. 11.
1.

19 ‘+74,75 0, 0. 11.
1.

19 12 ‘+74,66 0. 0. 11.
1.

19 18 1474,57 0, 0. 10.
1.

20 3 47q ,’47 0. 0. 10.
1.

20 6 ‘7’..38 0, 0. 10.
1.

20 12 ‘.7q,29 0, 0. 10.
1.

20 18 ‘474,20 0, 0. 10.
1.

21 0 474.12 0, 0. 10,
1.

21 6 474,03 0. 0. 10.
1,

~1 12 473,94 0. 0. 10.

1~~~T~~~~)~( J L ,
___
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FLOOD ROUTING STUDY

PAGE 5

MAIN OVERFLOW O U T L E TTIM 1 AVG ,INFLOW RESERVOIR CL SPILLWAY SPILLWAY
OISCHARGC DISCHARGE DISCHARGE

DAY HR CFS FT CFS CFS CFS 
S

1.
21 18 ‘+73.86 0. 0. 10,

1.
22 0 +75,77 0. 0. 9.

1.
22 6 ‘+73.69 0. 0. 9.

1.
22 12 ‘+73.61 0. 0. 9.

1.
22 18 475.53 0. 0. 9.

1.
25 0 475.45 0. 0. 9.

1.
23 6 473,37 0, 0. 9,

1.
25 12 473.29 0, 0. 9.

1.
25 18 473.21 0, 0. 9.

1.
24 0 - 473, 14 0. 0. 9.

1.
214 6 473,06 0. 0. 9.

1.
24- - 12 472.99 0. 0. 9.

1.
24 18 472.91 0. 0. 8,

1,
0 472,84 0. 0. 8,

1.
25 6 ‘+72.77 0. 0. 8,

1.
25 12 472.70 0. 0. 8.

1.
25 18 472.63 0. 0. 8,

1, 
-

26 0 472,56 0. 0. 8,
1.

26 6 472.49 0. 0. 8,
1.

26 12 472,43 0. 0. 8,
1,

26 18 472.36 0, 0. 8,
1.

27 0 472,30 0, 0. 7.
1.

27 6 472.24 0. 0. 7.

_  _  
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PAGE 6

MAIN OVERFLOW OUTLET
TIM 1 AVG ,INFLOW RESERVOIR EL SPILLWAY SPILLWAY

DISCHARGE DISCHAR GE DISCHARGE

DAY HR CFS FT CFS CFS CFS

1.
27 12 ‘+72,18 0. 0. 7.

1.
27 18 ‘+72.12 0. 0. 7.

1.
28 0 ‘+72.06 0. 0. 7.

1.
28 6 472.00 0. 0. 7.

1,
28 12 ‘+71.95 0. o. 6.

1.
28 18 471,89 0, 0. 6,

1.
29 0 471.8’. 0. 0.

1~.29 6 ‘+71,79 0. 0. 6,
1.

29 12 471,74 0, 0. a.
1,

29 18 ‘+71.69 0. 0. 6,
1.

50 0 471.614 0. 0. 6,
1.

50 6 471.60 0. 0. 6.
1.

30 12 471,55 0. 0. 6,
1.

30 18 +71.51 0. 0. 5.
1,

31 0 471.46 0, 0.
1, *

31 6 471,42 0. 0. 5,
1.

31 12 ‘.71,37 0. 0. 5.
1.

31 18 471,33 0, U. 5,
1.

52 0 471,~ 9 0, 0. 5,
1.

32 6 +71,25 0, 0. 5.
1.

32 12 471.21 0. 0.
1.

52 18 471,17 0. 0. 5.
1.

35 0 ‘+71,13 0. 0. 5.

r~~~~ J T ~~ir—---~-J
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MAIN OVERFLOW O U T L E TTIM 1 AVG ,INFLOW RESERVOIR EL SPILLWAY SP IL LWA Y
S DISCHARGE DISCHARGE DISCHARGE

DAY HR CFS FT CFS CFS CFS

1.
35 6 471,10 0. - 0. 5.

1.
33 12 471.06 0. 0. 5.

1.
33 18 471.02 0. 0. 5.

1.
314 0 ‘+70.99 0. 0. 5.

1. -

54 6 - 470.95 0. 0. 4.
L.

34 12 470.92 0. 0~ ‘4.
1.

18 ‘+70.88 0. 0. ‘4.
1.

35 0 ‘.70.85 0. 0. ‘4.
1.

35 6 ‘+70.82 0. 0. ‘I .
1.

55 12 ‘+7~ ,78 0. U’
1,

35 18 ‘+70.75 0. 0. 4.
1.

56 0 470.72 0. 0.
1.

36 6 470.69 0. 0. ‘4.
1.

36 12 470.66 0. 0. ‘4.
1.,

36 18 ‘+70.63 0. 0. ‘4.
1.

57 0 470,60 0. 0. 1 .
1.

57 6 470.57 0. 0. ‘4.
1. -

57 12 47Q~ 54 0. 0. 4.
1.

37 18 ‘+70.51 0. 0. ‘I ,
1.

38 0 470.48 0. 0. ‘4.
1.

58 6 470,45 0. 0’ ‘4.
1.

38 12 470.42 0. 0. ‘4.
1. -

38 18 470.39 0. 0. 4.

- 
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MAIN OVt HFLUW O U T L E T
TiM 1 AVG .INFLOW RESERVOIR EL SPILLWAY SPILLWAY

DISCHARGE DISCHARGE DISCHARGE

DAY HR CFS FT CFS CFS CFS

1,
59 0 ‘+70,37 0. 0. 4.

1.
59 6 ‘+70,34 0. 0. 4.

KES(KV~ IK ELEVATION WENT UNDER MINIMUM WATERSURFACE ELEVATION
AFTER 39 DAYS AND 6 HOURS

TOTAL INFLOW VOLUME 65. ACFT
TOTAL QISCHARGE VOLUME 857. ACFT

S MAXIMUM WATER SURFACE ELEVATION 485.00 FT

MAXIMUM DISCHARGE THRU OUTLET 19. CFS

MAXIMUM TOTAL INFLOW 1. CFS
MAXIMUM TOTAL DISCHARGE 19. CFS 

_  J 
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