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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS
CUSTOM HOUSE—2D & CHESTNUT STREETS
PHILADELPHIA, PENNSYLVANIA 19106

' KEPLY REFER TO

NAPEN-D

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, NJ 08621

17 SEP 1979

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Lake Wildwood Dam in
Sussex 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 performance, Lake Wildwood Dam, initially listed as a high
hazard potential structure but reduced to a low hazard potential
structure as a result of this inspection, is judged to be in fair
overall condition. The dam's spillway is considered inadequate since
42 percent of the 100-year flood would overtop the dam., The low
hazard classification means that failure of the structure would
probably result in no loss of life and very minimal economic loss.
For this reason, no further studies or increase of spillway capacity
are recommended. However, to assure the continued functioning of the

Gan and its impoundment, the following remedial actions could be
undertaken by the owner:

a. Repair the deteriorated concrete spillway walls.

b. Remove debris that collects on the spillway as part of a
regular maintenance program.

.Leasion For
unce




NAPEN-D
Honorable Brendan T. Byrne

A copy of the report is being furnished to Mr. Dirk C. Hofman, New
Jersey Department of gnvironmental 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 James A. Courter of the
Thirteenth District. Under the provision 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 Information 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 ,

O( £ At .

1 Incl JOEL T. CALLAHAN
As stated “ Lieutenant Colonel, Corps of Engineers
Acting District Engineer

Copies furnished:

Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Trenton, NJ 08625

John 0'Dowd, Acting Chief

Bureau of Flood Plain Management
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Trenton, NJ 08625




LAKE WILDWOOD DAM (NJOO473)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 7 May 1979 by Louis Berger and Associates,
Inc, under contract to the State of New Jersey. The State, unger
agreement with the U.S. Army Engineer District, Philadelphia, had this
inspection performed in accordance with the National Dam Inspection
Act, Public Law 92-367.

Lake Wildwood Dam, initially listed as a high hazard potential
structure but reduced to a low hazard potential structure as a result
of this inspection, is judged to be in fair overall condition. The
dam's spillway is considered inadequate since 42 percent of the
100-year flood would overtop the dam. The low hazard classification
means that failure of the structure would probably result in no loss
of life and very minimal economic loss. For this reason, no further
studies or increase of spillway capacity are recommended. However, to
assure the continued functioning of the dam and its impoundment, the
following remedial actions could be undertaken by the owner:

a. Repair the deteriorated concrete spillway walls.

b. Remove debris that collects on the spillway as part of a
regular maintenance program.

f 7 ;
APPROVED:& st 2(;(("
LT, L
/’Lieutenant Colonel, Corps of Engineers

Acting District Engineer

DATE: / 5,( 25




PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam Lake Wildwood Dam Fed ID# NJ 00473

State Located New Jersey

County Located Sussex

Coordinates Lat. 4109.1 - Long. 7409.2
Stream Trib. to Wallkill River

Date of Inspection 7 May 1979

ASSESSMENT OF
GENERAL CONDITIONS

Lake Wildwood Dam is assessed to be in a fair overall
condition but is recommended to be downgraded from a
high hazard to a low hazard category. Overtopping of
the dam would not significantly increase the danger of
loss of life or property damage as the downstream
floodplain is uninhabited. No detrimental findings
were uncovered to render an unfavorable assessment.
Remedial action recommended to be undertaken in the
future consists of a general rehabilitation of the
spillway structure. The debris that collects on the
spillway should be removed as part of a regular
maintenance program.

The dam has an inadequate spillway capacity, being able

to discharge only 41% of the 100 year design flood.
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams,

for Phase I Investigations. Copies of these guidelines
may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of Phase I Investiga-
tion is to identify expeditiously those dams which may
pose hazards to human life or property. The assessment of
the general condition of the dam is based upon available
data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface inves-
tigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however,
the investigation is intended to identify any need for
such studies,

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations

of field conditions at the time of inspection along with
data available to the inspection team. It is important

to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to
assume that the present condition of the dam will continue
to represent the condition of the dam at some point in

the future. Only through continued care and inspection can
there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
establisned Guidelines, the Spillway Test flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative
spillway capacity and serves as an aide in determining
the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general
condition and the downstream damage potential.




PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
NAME OF DAM: LAKE WILDWOOD ©AM FED #NJ00473

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL
a. Authority

This report is authorized by the Dam Inspection
Act, Public Law 92-367, and has been prepared
in accordance with Contract FPM-36 between
Louis Berger & Associates, Inc. and the State
of New Jersey and its Department of Environ-
mental Protection, Division of Water Resources.
The State, in turn, is under agreement with

the U.S. Army Corps of Engineers, Philadelphia
to have this inspection performed.

b. Purpose of Inspection

3 The purpose of this inspection is to evaluate
the structural and hydraulic condition of the
Lake Wildwood Dam and appurtenant structures,
and to determine if the dam constitutes a
hazard to human life or property.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

The dam at Lake Wildwood is a 385-foot 1long,
earth and masonry structure with two concrete
spillways located 100 feet from the left
abutment. Each has a 8'4" wide, broad-crested
weir and are separated by a 9-foot wide
concrete pier. The entire dam rests on bed-
rock and the crest, which is l1l2-feet wide,
slopes at 6H:1V from a vertical masonry wall
at the back of the dam to the shoreline.

b. Location

The dam is located on an unnamed tributary of
the Wallkill River in Vernon Township, Sussex
County and is approximately 2.5 miles east of
the village of Hamburg. It is approximately
6,000 feet upstream from the junction of
Rudeville and Quarry Roads.




Size Classification

The dam at Lake Wildwood has a maximum height
of 7 feet and a maximum storage capacity of
283 acre-feet. Accordingly, this dam is in
the small size categoryv as defined by the
criteria in the Recommended Guidelines for
Safety Inspection of Dams (storage less than
1,000 acre-feet and height less than 40 feet).

Hazard Classification

While most of the downstream channel between
the dam and the Hamburg valley is undeveloped
woodlands, there are several homes between
2,000 and 5,000 feet downstream which are
located near the banks of the stream. How~
ever, the discharge which would be released
due to a dam failure is small due to the low
height of the dam and the flood wave would be
considerably attenuated in the heavily wooded
but steep gorge immediately downstream from the
dam. The gravel access road to the lake could
;ustain some damage, but it would be minimal.
Accordingly, it is recommended that this dam
be downgraded to the low hazard category.

Ownership

This dam is owned by the Morford Co. of
Hamburg, a lake asscciation comprised of
the property owners at Lake Wildwood.

Purpose of Dam

The dam at Lake Wildwood was constructed to
raise the level of a natural recreational lake.

Design and Construction History

The design and construction history of this

dam are unknown. According to Lake Association
members, the spillways are believed to have
been built about twenty years ago but no
information is available regarding the design
or construction. (See Section 2).




Normal Operating Procedures

There are no formal operational or maintenance
procedures currently being employed at this
dam. The spillways, which have the same

crest elevation, maintain the lake level at
two feet below the dam crest. There are no
regulatory facilities.

PERTINENT DATA

a.

Drainage Area

Lake Wildwood Dam has a drainage area of
0.48 square miles which consists entirely of
woodland.

Total spillway capacity at maximum pool
elevation - 142 cfs

Elevations (ft. above MSL)

Top of dam - 1252

Principal spillway crest - 1250
Streambed at centerline of dam - 1245
Reservoir

Length of maximum pool (top of dam) -
1,900+ feet

Length of recreation pool (principal spillway
crest) - 1,800+ feet

Storage (acre-feet)

Top of dam ~ 283
Recreation pool -~ 210

Reservoir Surface (acres)

Top of dam =~ 37
Recreation pool =~ 35

Dam

Type - Earth and masonry with 2 concrete
spillways




Length - 385 feet

Height - 7 feet

Top Width - 12 feet

Side Slopes - Front -6H:1V, back-vertical
Zoning - Unknown

Impervious Core - Unknown

Cutoff - Unknown

Grout Curtain -~ None

Diversion and Regulating Tunnel - None

Spillway
Type - Two concrete broad-crested weirs,
8'-4" wide.

Gates - Spillway on right has a l-foot high,
stop-log bracket bolted to concrete
walls about 3~feet from entrance.
(stop logs are missing)

U/S Channel - Main reservoir

D/S Channel - Natural bedrock channel

Regulating Outlets - None




SECTION 2 - ENGINEERING DATA

DESIGN

No information was available regarding the Dam
Application, design details or the exact period
when the dam was constructed. The NJDEP does not
have microfilm records regarding this structure
or a Dam Application number.

CONSTRUCTION

No information was available. Although the spill-
ways were reputedly erected 15 to 20 years ago,
they appear much older.

OPERATION

See Section 4.
EVALUATION

a. Availability

While nothing is known regarding the original
design and construction of the dam, information
pertaining to the foundation material was obtained
from the Geologic Map of New Jersey and regional
engineering soil surveys. The dam is situated across
a narrow bedrock saddle which is overlain by

very shallow alluvium which consists of coarse
sands and gravels with a considerable number

of cobbles and boulders. The bedrock upon

which the dam is founded is Pre-Cambrian

Byram gneiss, a hard dense rock which exhibits

a well developed joint system. The bedrock

is at or near the ground surface immediately

below the dam and to the north and less than ten
feet in depth to the east.

b. Adequacy

In view of the dam's modest height and low hazard
classification, it is believed that the visua.
inspection and general technical information available
provided sufficient data with which to evaluate the
dam.

c. Validity

No meaningful statement can be made as there is
a complete absence of engineering data,




SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a.

General

Visual inspection of the dam at Lake Wildwood

was performed on May 7, 1979. The dam was

found to be in a fair overall condition although
it has apparently been neglected for many years.
Its configuration is very irregular and overgrown
with second-growth trees (see photographs). How-
ever, its modest height and bedrock foundations
were clearly discernible.

Dam

The dam is an earth embankment with a dry, rubble
masonry wall which forms the back of the dam
crest. The irregular crest is approximately 3 to
4 feet above the underlying bedrock with the
exception of the area on the west side of the
spillways. At this location the original stream-
bed is incised about 4 feet deeper into bedrock.
The embankment is completely overgrown with brush
and trees (up to 20 inches in diameter) although
a foot path extends along the entire length

of the crest. The embankment shows little
evidence of recent erosion and numerous large size
boulders line the shoreline. There is no regular
geometric shape and it appears to follow the bed-
rock ridges of the natural saddle that impounds
the lake. The exact length of dam is extremely
conjectural as there are no discernible abutment
zones.

The lake is heavily silted along the face of

the dam and the water is quite shallow for

some distance into the lake. In several areas,
the bedrock below the dry stonewall is actually
above the normal pool. However, some seepage was
noted in two areas located about 35 and 155 feet
to the right of the spillways. These seeps

(or springs) appear to be caused by water per-
meating beneath the dam at the bedrock/embankment
interface. The crest of the embankment is
relatively level although minor undulations exist.




Appurtenant Structures

The 20" thick concrete wingwalls at both spill-
ways are spalled, cracked, and in an advanced
state of deterioration. The walls are partially
overgrown with vegetation as is the center pier
which separates the spillways. The area behind
the right wingwall is eroded and the wall has a
vertical structural crack about one foot from its
junction with the sidewall of the spillway. The
left wingwall is also cracked and is tilted out
toward the lake. The concrete center pier is in
better condition although some light spalling and
surface cracking exists. The approach apron

to both spillways is buried by silt-and could

not be examined. The sloping portion of the
outfall apron below the step at the right spill-
way is cracked, spalled and covered with stone
and gravel deposits. The left spillway outfall
is in better condition and a more uniform

flow was passing over this weir although both
crests are at basically the same elevation. The
right spillway has steel stoplog racks bolted

to the sidewalls about 3 feet back from the
approach sill, These 12 inch high steel angles
are rusty but appear capable of supporting stop
logs (which are presently missing). Both spill-
ways drop straight into the bedrock channel.
Timber railroad ties have been laid across both
spillways to form a pedestrian bridge.

Reservoir Area

The entire lake is surrounded by steeply rising
slopes dotted with bedrock outcroppings. The
surrounding hills are heavily wooded and
essentially undeveloped with the exception of
northwest side of the lake. 1In this area

there are approximately a dozen summer
residences. The lake itself is quite shallow
near the dam and appears heavily silted.

Downstream Channel
The area immediately downstream of the dam has

a relatively gentle slope for about 300 feet.
The natural channel is incised in the center




of a rather broad (200 yards wide) wooded
valley and contains numerous boulders and rock
outcrops. Below, the valley narrows and the
slope increases as the stream descends the side
of the Hamburg mountains. Approximately 4,000
feet downstream, the stream passes through a
culvert under the mountain access road. Before
crossing Rudeville Road, the slope flattens as
the stream reaches the foot of the mountain and
enters Hamburg Valley. The decreasing channel
size at this point indicates much of the runoff
is being naturally diverted to the groundwater

regime. Below Rudeville Road, the stream meanders

across the wide flat swampy valley prior to its
confluence with the Wallkill River just west of
Hardistonville.

T —




4.1

4.2

SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

The dam functions completely unregulated at the
present time. The stop logs, originally intended
to raise the lake level by one foot, have not
been in place for several years. It appears that
the Lake Association maintains no operational
procedures at the spillways.

a4
%
{
|
1
|

MAINTENANCE OF DAM

Maintenance of the dam and spillways is reportedly
performed by members of the lake association but
work accomplished is generally limited to light
landscaping and debris removal from the spillways

or downstream channel. According to the Association
representatives, major repairs are contracted out by
the association. It appears little, if any, have
been recently undertaken.

DESCRIPTION OF WARNING SYSTEM IN EFFECT

No formal warning system exists at Lake Wildwood
although members of the association make periodic
inspections of the dam and spillways.

EVALUATION OF OPERATIONAL ADEQUACY

Since there are no regulatory facilities at the -

dam, no formal operational procedures are

necessary. However, in the opinion of the inspection
team, a more intensive program of maintenance and
spillway repair appears necessary in view of the
advancing deterioration.




SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES
a. Design Data

Based on the Recommended Guidelines for Safety
Inspection of Dams, Lake Wildwood Dam 1is of
small size and low hazard. Accordingly, a
100-year frequency event was chosen as the
design storm by the inspecting engineers. In-
flow to the reservoir for the selected 100-year
storm was computed utilizing precipitation data
from Technical Publication 40 and Technical
Memo NWS Hydro #35 by the HEC-1 computer pro-
gram which gave a peak inflow of 2021 cfs.
Routing this storm through the reservoir
reduced the peak discharge to 343 cfs As the
combined spillway capacity is 142 cfs, they

can accommodate only 41% of the 100-year flood
before overtopping.

b. Experience Data

There are no records available concerning Lake
Wildwood dam.

c. Visual Observations

The analyses indicate that it is possible that
the dam could have been overtopped in the past,
possibly when spring ice blocked the spillway
entrance. However, there is no evidence of
recent problems, according to members of the
Association.

d. Overtopping Potential

Because the spillway cannot accommodate the design
flood, there is potential for future overtopping.
No records are available to indicate whether or
not the dam has been overtopped in the past but
overtopping would not significantly increase the
downstream damage potential.

e. Drawdown
There are no means by which the lake can be
dewatered. It was noted that the water level

in the naturally impounded lake is only a
foot or two below the present normal pool.

10




SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a.

Visual Observations

The concrete spillways are in an advancing

stage of deterioration but because they are
apparently founded on bedrock, are in no

danger of collapse. The only item of concern

to the inspection team was the apparent ice
damage to the joints between the spillway
sidewalls and the upstream wingwalls. The
embankment height varies between 3 and 7 feet
(immediately adjacent to the spillway) and is

of little structural concern. As it is quite
heavily covered with trees, there is presently
little that can be effectively done to dress

or regrade the slopes. The larger trees present
an enigma: their removal would practically
destroy the embankment stability, but regrading
and/or backfilling would possibly kill the trees
and reduce the stabilization that the present
root systems afford. It is believed the best
course of action for this dam is to attempt to
stabilize the crest conditions while leaving the
trees alone.

Design and Construction Data

As set forth in Section 2, nothing is known
regarding the details of design or when the
dam was constructed.

Operating Records

According to local residents, the dam has

operated satisfactory for the last 10 to 15 years.

Post-Construction Changes

There are no records or evidence of any
modifications.

11




Seismic Stability

This dam is located in Zone 1 and due to its
geometry and size, has negligible potential
vulnerability to earthquake forces. Experience
indicates dams in Zone 1 will have adequate
stability under dynamic loading conditions if
stable under static loading conditions. 1In view
of the modest height to width ratio

the embankment is stable under static loading
conditions.

12




SECTION 7 - ASSESSMENTS, RECOMMENDATIONS/
REMEDIAL MEASURES '

7.1 DAM ASSESSMENT

a. Safety

Subject to the inherent limitations of the
visual inspection procedures stipulated by the
Corps of Engineers, the Lake Wildwood dam is
assessed as being in a fair overall structural
condition although the twin spillways are
incapable of transmitting the design flood.

The dam embankment is built of unknown

material but because of its low height, over-
topping would not produce a dangerous condition
or exacerbate downstream safety hazards.

b. Adequacy of Information ; i

The information gathered in the field for the
Phase I inspection is deemed to be adequate
regarding the safe operation and structural
stability. It is believed that little other
engineering information is available.

c. Urgency

No urgency is attached to the findings con-
tained herein and the spillway repairs can
be undertaken in the future as part of the
owners maintenance program.

d. Necessity for Further Study
Additional inspections are believed to be un-
necessary as the dam does not constitute a
hazard to human life or a potential danger to
downstream property.

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

a. Recommendations

On the basis of present conditions, no remedial
improvements are envisioned insofar as the
spillway capacity is concerned. The owners
should undertake the general rehabilitation and
repair of the concrete walls in order to halt
further deterioration.

13




O&M Maintenance and Procedures

No additional procedures other than those
currently undertaken by the owners appear
to be warranted in light of the above
assessment.

14
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Moy, 1979

View of Crest Looking North

View of Crest Looking South

May, 1979
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.  May,1979
View of Spillway

: May, 1979
View of Downstream Channel




o & -

CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA.
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 0.48 sq.mi.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1250 (210 acre feet)

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

BLEVATION MAXDMUM DESIGN POOL: 1251

ELEVATION TOP DAM: 1252 (283 acre feet)
CREST: Twin concrete broad crested weirs
a. Elevation 1250 MSL
b. Type Two concrete broad crested welrs
c. Width ﬁ? eacg
d. Length " eac
e 102§tion Spillover 100 to 126 feet from left abutment
f‘ Mumber and Type of Gates T manually operated stop log slot.
OUTLET WORKS:
a. Type None
b. Location__
c. Entrance inverts
d. Exit inverts
e. Emergency draindown facilities
HYDROMETEOROLOGICAL NGAGES g
one
a. Type
b. Location
c. Records

MAX TMUM

142 cfs
NON-DAMAGING DISCHARGE:
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. ﬁ- oo JOB SPECIFICATION G
NO ° NHR NMIN IDAY 1HR IMIN METRC IPLT IPRT NSTAN
100 0 8 0 0 0 0 0 0 0
; JOPER NWT
3 0

S

(IR R AR AR R PEARAE RS NN

IR REE RSS2

SUR-AREA RUNOFF COMPUTATION

AEE R R R NN

SRERREIE R R

INFLOW TO RESERVOIR

ISTAG 1COMP 1ECON ITAPE JPLT JPRT INAME
1 c 0 0 0 0 1
HYDROGRAPH DATA
IHYDG TUHG TAREA SNAP TRSOA TRSPC RATIO ISNOW ISAME LOCAL
0 -3 0e48 0.0 De.48 040 00 0 0
PRECIP DATA
NP STORM DAY DAK
12 0.0 00 0.0
PRECIP PATTERN
0.C2 002 0.02 0.02 0e 02 0.02 0.02 0.02 0.02 0.02
002 0.02 0.03 0402 0euld 0403 0.03 0.03 0.03 0403
0403 0«04 0.04 Cel4 0.09 0+05 0e10 0.10. 0.10 0e10
Cel0 0«13 0.23 0e24 0e48 060 0e42 0.23 Oel4 Gel3
0.10 0.10 0.10 NelN 006 0.05 0.05 0.04 004 003
0.03 003 0.03 0e03 0403 0403 0.02 0.02 0.02 0s02
002 0.02 0.02 0.02 0.02 0.C2 0.02 0.02 0.02 0.02
0402 0e02
LOSS DATA
STRKR DLTKR RTINOL ERAIN STRKS RT10K STRTL CNSTL AL SMX RTIMP
0.0 el 1.00 0e0 0.0 1400 0e50 0410 [ Ry el
E GIVEN UNIT GRAPHe NUHGG= f
1095 1480, 624, 299, 1235 52 14,

UNIT GRAPH TOTALS

3687« CFS OR 0499 INCHES OVER THE AREA

RECESSTON DATA

STRTQ= 0e0 GRCSN= 040 RTIOR= 1.00
END=-OF=FLRIOD FLOW
TIME RAIN  EXCS corp @
1 0402 0400 0.
2 0.02 0.00 0.
. 3 0.02 . 0400 0.
4 0402 000 0.
< 002 0.00 0.

« o A

J
|
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(
6 0402 0,00 0.
; 7 0.02 0.00 0.
8 0.02 0.00 0.
9 0.02 U0.00 0.
10 0402 0.00 - 0 -

11 0,02 0.00 - 0. 4
12 0.02 0.00 U
13 0403 0400 0.
14 0402 0400 0.
15 0,05 0.00 0.
16 0403 0400 0.

17 0403  0.00 - 0. !
I8 0.0%5 D00 Te

19  0.03 0.00 0l |

20 0.03 0400 0. i

21 TR0S ¢ Ol = 0. i

22 004 0.03 35, ‘

23 " 0.04 0403 82 i

74 0.04 0.03 T0T. |

25 0405 0.04 122. ,

2 0.05 0.04 140 '
57 Dsl0 . U009 203,
28 010 0.09 280,
29 0410 0.09 313,
30 0.10 U0.09 378
31 Deld 0«09 135,
3 32 .13 0.l2 370,
L 99 Ued3 D22 SZ23e
34 024 023 702,
35 0448 0e47 1051,
I6 U8B0 079 1797,
37 Get2 0s4l 2021
38 0.23 0.22 1529.
39 .14 0.13 1039,
40 0«13 012 715,
41 0.10 0409 527,
42 U110 0.09 4171,

4 43 0410 0409 363, |
44 0.10 0.09 346,
g 45 U.08E - UeUD 290
- 13 0.05 0.04 224,
47 0405 0406 184,
48 U.T% UeUJ 155,
49 0.06 0.03 132.
S0 0403 0.02 112,
ok UUJ U027 93,
$2 0.03 . 0s02 85.
S3 0403 0.02 82
24 0.07 U.07 RT.
55 003 0402 80
§6 0403 0402 40
-1 Uel2 UeU1 69,
.58 0402 04,01 54,
59 0402 0401 48,
60 U002 .01 45,
61 0.02 0401 44,
62 04,02 0401 43,
63 U027 0401 3y
64 0,02  0.01 43,

65 0402 0,01 - A8, :
60 UU7 UelU] 43

i
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BURIECY e st e a9 e e s e e e e DS
(
TIME EOP STOR AVG IN EOP OUT {
1 0. 0. 0. |
2 0. 0o 0. |
i IS 0. 0. 2 {
4 0. - Do "0, |
s 0. : 0. 0. |
[3 Qe 0. 0. {
7 0. % 0. |
8 0o 0. 0e
9 Oe. Do 0.
§ 10 Oe 0. 0o
3 11 0. 0. 0.
12 0. O 0.
) ) O [ 0.
14 O Oe O ]
b8 0% —7T. U. i
]‘) 0' 0. 0.
17 0. 0. 0.
15 T. IS 0.
19 O Oe 0.
20 0. O 0.
Sal U, ~ Do 0,
2 Oe 17. O.
23 1. S8 l.
75 )5 =9T Zs
25 2« 112« de
26 3. 131, 4,
R [ 172, 5%
/ 28 64 2424 8.
\ 29 B 297, 10.
o TO0. 32T, 15 I
31 12, 352 164
32 144 352, 20,
33 17% T4 T, L
34 21, 614, 29,
39 274 877 37.
7 I6. T472%, 51
37 49, 1909, 83,
3R 61a 1775 111,
e 39 9% ;. T2HN% 1315
40 Ta, 877 169,
41 764 621 279,
7 76 I3D Seo5h
473 T84 387 240,
44 784 354, 343,
LA 14:0 32T 336,
46 174 260 319,
* 47 174 204. 291,
T LE 764 170 ehde
49 754 144, 233,
50 75 122 206,
51 143 TU2% D R:D &
F 52 730 5 89, 150.
- T34 B4 142,
1) T3 81 T41,
-1 72, 80 140,
56 72, RO« 139.
57 71, T4 138,
58 . Tle o, w20 620 136,
9 70, 51 139,
3 TUy LY T35,
.
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CHKD. BY._______ DATE.._..o—. o LAKE Ml bt te A0 DEM PROJECT. -0 7
SUBJECT e o el e
(
61 €9. a4, 132,
62 (15 43, 130.
63 €8 43, 129,
64 61 43, 128,
65 67. 43, 126
¢ 66 66 43, 1256 °
61 €S, 435, 123,
68 €5 43, 1224
69 €4 4, 121.
70 64 43, 119,
71 63 43, 118.
72 63 43, 117,
73 62 37, 115,
T4 62 22 114,
75 61 9. 112,
16 €0 4. 110,
77 €9, s 108.
78 594 (1 106
79 6 0. 105.
80 57 Oe 103.
a1 57 0. 101,
82 56 0. 99,
8 55 0 98.
84 55 0. 96,
8% S4e 0o G54,
86 53, 0 93.
87 53, 0. 91.
a8 52, s 90
89 51 0. 88
90 51, 0 87.
( 91 S0 0. 85
92 50 0e 84 e
93 49, O 82
94 48e Oe Bl
95 48, 0. 80.
96 476 Qe T8
97 47, 0o T1e
o8 46 0. 16
99 46 0. 74,
160 DS Ce 73
Syv 9188,
| PEAK 6-HOUR  24=HOUR  T2=HOUR  TCTAL VOLUME
| cFe 141, 127« 92 92, 9188,
| TINCHES 2,41 24t 2,47 2Nt
| EC~FT 63 63 63 63,
|
| AR E RN R RN} ttdeet te e [(EXE R TR RN 3
|
|
RUNOFF SUMMARYs EVERAGE TLOW
PEAK 6=HOUR  24=HOUR  72-MDUR AREA
HYOROGRAPH AT i ~2021, 216, 157, 157, 048
E ROUTED TO 11 343, 127 92. 92 . 0«48

e



