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Honorable Pierre S. DuPont
Governor of Delaware
Dover, Delaware 19901

Dear Governor DuPont:

Inclosed is the Phase I Inspection Report for Raven Lake Dam in Kent
County, Delaware which has been prepared under authorization of the
Dam Inspection Act, Public Law 92—367. A brief assessment of the
dam ’. condition is given on the first two pages of the report .

Based on visual inspection , available records , calculations and past
operat ional performance , Haven Lake Dam is judged to be in good cond it ion .
However , the spiliway is considered to be seriously inadequate . To
insure adequacy of the structure , the following actions, as a miniu~~ ,
are recosmended :

a. Hydrologic and hydraulic Investigations and engineering studies
should be initiated within three months of the date of approval of
this report to determine corrective action required to Increase the
capacity of the spiliway to pass at least 1/2 PMF. Construction of
an Improved spilivay should cosmence In calendar year 1979. Due to
the potential for overtopping of the dam , a detailed onergency operation ,
drawdown and warning system should be developed by the owner within
the next twn months.

b. Within one year of the date of approval of this report the
undermin ing of the downstream concrete lined left bank should be investigated
and any necessaq corrective action taken . In addition the pooi should
be t porarily lowered at a convenient t ime to allow inspection of
the leakage of the stop logs adjacent to the Tight bank , correct ive
measures should be taken if found necessary.

c. At the next t ime of no flow over the spillusy and low downstream
flow the spillwy structure should be further ezamin.d for any signs of

_ _ _ _ _ _ _  —-~~~~~~~~- - -~~-- -~~ ~~ - - ~ -~~ ------ - -~ 
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NAPEI4-D
Honorable Pierre S. DuPont

distress. Th. downstream wir ’ s notche s should al so be checked for
clogging and cleared if required .

A copy of the report is being f urnished to Mr . Austin P. Olnay ,
De laware Depa r tment of Na tural Resources and Environmental Contro l ,

• the designated State Office contact for this Pro gr am. Within five days
of the date of this letter, a copy viii also be sent to Congressman
Thomas B. Evans. Under the provisions of the 7reedom of Information
Act , the inspection report will be subjec t to release by this off ice,
upon request, thirty 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 reccemendations made as a result of the inspection. W. accordingly
request tha t we be advised of proposed action. taken by the State to
implement our recosmendations.

1 Intl /~ 
BARR V. DUTCHYSHYN

As stated Colonel , Corps of Engineer.
District Engineer

Cy Purn:
Mr. Austin P. Olney, Secretary
Department of Natural Resources and

Environmental Control

O F~ 2~ n~~
_ _

___________ ____ 
_ _
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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam; Haven Lake Dam

State Located: Delaware
County Located: Kent County/Sussex County
Stream: Mispilliori River
Date of Inspection: May 24, 1978

ASSESSMENT OF
GENERAL CONDITIONS

The Haven Lake Dam consists of a semi-circular concrete spilLway
with four sluiceways provided for flood control . The spiliway/sluice-
way structure is integrally tied to the abutments and embankments of
a highway bridge. The embankments can be considered as the non-
overf low section of the dam. A complete examination of the
structure could not be made at the time of the inspection since one to
three inches of water was flowing over the spitiway. The concrete
structures that could be inspected appeared to be in good condition.

S

There were no detrimental findings to render the dam unsafe.
However, Hydraulics/Hydrologic analyses reveal that the embankments
would be overtopped for all storms exceeding approximately eight (8)
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per cent of Probable Maximum Flood (PMF); therefore, the spillway
can be considered “seriously inadequate” as cited in Engineering
Technical Letter No. 1110-2, January 25, 1978. In order to satisf y
criteria established by the Department of the Army, Office of the
Chief of Engineers, remedial measures that should be considered
include increasing the length of the spillway structure and providing an
additional waterway to pass at least 4 PMF without overtopping the
embankments.

O’BRiEN ~ GERE ENGINEERS~ INC.
JUSTIN & COURTNEY DIVISION

Eased on viaua l inspection . a ilable records, calculations andppast
operatiOnal performance , Haven Lake Dam is Jud ged to be in good condition
However, the spill way is considered to be seriously inadequate. To insure
adequacy of the structure, the following actions, as a minimum, are recosmended:

a. Hydrologic and hydraulic investigations and engineering studies
should he initiated within three months of the date of approval of this
report to determine corrective action requ ired .to increase the capacity
of the spilivay to pass at least ½ P?IF. Construction of an improved
spilivay should conmence in calendar year 1979. Due to the potential
for overtopping of the dam , a detailed emergency operation. drawdown
and warning system should be developed by the owner within the next two
months.

b. Within one year of the date of approval of this report the
undermining of the downstream concrete lined left bank should be
investigated and any necessary corrective action taken . In addition the
pool should be temporarily lowered at a convenient time to allow
inspection of the leakage of the stop logs adlacent to the right bank,
corrective measu res should be taken if found necessary.

c. At the next time of no flow over the spiliway and low downstream
flow the spiliway structure should be further examined for any signs of
distress. The downstream weir’s notches ihould also be checked for
clogging and cleared if required .

APPR~~ED - .

HARRY V. D SHYN
Colonel , C?fps of Engineers
Di strict Engineer

DATE:
_ _ _ _ _  

_
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM HAVEN LAKE DAM IDII 00042

SECTION I - PROJECT INFORMATION

I.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 #DACW 61-78-C-0057 between O’Brien and i.iere
Engineers, Justin and Courtney Division and the United States Army
Corps of Engineers, Philadelphia District.

b. Purpose of Inspection - The purpose of this inspection is
to evaluate the structural and hydraulic condition of the Haven Lake
Dam and appurtenant structures and to determine if the dam con-
stitutes a hazard to human life or property.

1.2 PROJECT DESCRIPTION

a. Description of Dam and Appurtenances - The dam at
Haven Lake is principally a semi-circular concrete spillway provided
with four sluiceways. According to plans furnished by the Delaware
Department of Natural Resources and Environmental Control, the
spillway section is approximately 110 feet long with a maximum height
of 7.42 feet. Two sluiceways are provided on both ends of the spillway.
Each sluiceway has a maximum opening of approximately 39 square feet
and is controlled by wooden stop logs. The spiliway/sluiceway structure
(see Figure #3) is integrally tied to the abutments of the southbound
bridge span of Route #113. During the inspection, flow was passing
over the spiliway and sluiceway stoplogs and under the bridge span.
Downstream of the spillway, at approximately the upstream face of the
southbound bridge span, flow passes over a 1.5 feet twin-notched weir
and a 1.0 foot thick concre~, apron which lines the channel under the
southbound bridge span. Flow then passes under the northbound bridge
span of Route 1/113 to an open channel leading to Silver Lake.

b. Location - Haven Lake is located on the Mispillion River
upstream of Silver Lake. Both of these reservoirs are situated upstream
of Milford, Delaware, a community with a 1970 population of 5,314.
The centerline of the Mispillion River serves as the border between
Kent County and Sussex County. The drainage area of 30 square miles
is approximately 7 miles long, 4 miles wide and is situated entirely
within the State of Delaware .

—1- 
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c. Size Classification - The maximum height of the dam is
7.42 feet and the reservoir volume to the spiliway crest is approximate-
ly 242 acre feet. Therefore, the dam is in the small size category as
defined by the Recommended Guidelines For Safety Inspection of Dams.

d. ~azard Classification - No significant development is
present just downstream of Haven Lake since this reservoir empties into
Silver Lake. However, a failure of Haven Lake Dam may cause a
failure of Silver Lake Dam, thereby endangering the population and
industrial, commercial and residential development in Milford. There-
fore, the Haven Lake Dam should be classified in the high hazard
category as defined by the Recommended Uuidelines For Safet~Inspection of Dams.

e. Ownership - The dam is owned by the State of Delaware,
Department of Natural Resources and Environmental Control.

f. Purpose of Dam - Information provided by State of
Delaware Officials listed the purposes of the Haven Lake Dam and
Reservoir as irrigation, recreation and flood control.

g. Design and Construction History - No other details
pertaining to “Construction History” were made available. The present
structure was completed in 1956.

h. Normal Operational Procedures - Haven Lake Dam is
operated by the Division of Fish and Wild life , Delaware Department of
Natural Resources and Environmental Control. Under normal
conditions, the water surface is maintained at Elevation 14.88 MSL,
slightly above the spillway crast elevation of 14.82. This results in a
discharge of approximatel y 3.5 million gallons per day (MGD). The top
elevation of the wooden stop logs is at 14.96.

• 1.3 PERTINENT DATA (Drawings #1, 2, 3, & 8 through 23 of 26
entitled U.S. Route 113 Bridge at Haven Lake dated April 27, 1961).

a. Drainage Area - The drainage area for Haven Lake
Reservoir is approximately 30 square miles.

b. Discharge at L)amsite - The maximum flow at the
damsite is unknown since no records were made available. The spiliway
capacity is approximately 3,230 cfs with the reservoir water surface at
the minimum elevation of the roadway.

-2-
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C. Elevation (Feet above MSL)

Top of Spillway - 14.82
Normal Pool - 14.88
Top of Stop Logs - 14.96
Tallwater - 8.40
Concrete Downstream Apron - 7.41
Minimum Roadway - 19.20

d. Reservoir (miles)

Length of Normal Pool - 0.86

e. Storage (acre feet)

Spillway Crest (Normal Pool) = 242
Minimum Roadway (Maximum Pool) = 390

f. Reservoir Surface (acres)

Spiliway Crest (Normal Pool) = 42 (from USGS Quad
Sheet )

g. Dam

Type - Highway Embankment
Length - 810 feet
Height - il feet
Top Width - 42 feet
Sheet Piling under Spiliway Concrete

h. Diversion and Regulating Tunnel

None exists

Spillway

Type - Semi-circular overflow
Length of Weir - 110 feet
Crest Elevation - 14.82 feet (MSL)
Gates - 4 sluiceways with wooden stop logs
Flow Area with gates full open = 155.34 square feet

-3-
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SECTION 2- ENGINEERING DATA

2.1 DESIGN

The available data relative to the dam Consists of the following:

a. Drawings No. 1,2,3 and 8 through 23 of 26 entitled U.S.
ROUTE 113 BRIDGE AT HAVEN LAKE dated April 27, 1961.

b. Water-Table, Surface-Drainage and Engineering Soils
Map of the Milford Qu~drangIe, Delaware dated 1964.

2.2 CONSTRUCTION

No information available

2.3 OPERATION

The dam is operated by the uivision of Fish and Wildlife,
Delaware Department of Natural Resources and Environmental Control.
When severe flooding conditions are expected, the stop logs can be
removed from the sluiceways in order to lower the leveL of the lake and
to allow for additional flood storage.

• 2.4 EVALUATION

Although additional information pertaining to foundation con-
ditions would be helpful to fully assess the condition of the dam, the
desi gn drawings made available were considered adequate for a Phase I
Inspection Report.

- 

~

• 
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SECTION 3- VISUAL INSPECTION

3.1 FINDINGS

a. General - The visual inspection of Haven Lake Dam was
conducted on May 24, 1978. At the time of inspection, water was
flowing over the spillway and stop logs at an elevation approximately
0.2 feet above normal pool elevation.

b. Dam

1) Spillway - Since the spiliway was discharging at the
time of the inspection, a complete investigation was not possible.
However, the flow pattern over the spillway was uniform.

2) Sluiceways - The four sluiceways provided for
drawdown appear to be in good condition with no serious deficiencies
visible.

3) Stop Logs - Each sluiceway is fitted with timber stop
logs. The stop logs are manually positioned to control pool elevation.
The stop logs in the stuiceway immediately adjacent to the southbound
lanes of Route #113 (right bank) showed leakage about three feet below
the top of the upper stop log.

c. Appurtenant Structures

1) Wingwalls and Abutments - The concrete wingwalls
and bridge abutments appear to be in good condition with only minor
temperature fracture lines visible.

2) Downstream Weir and Concrete Apron - Water was
flowing over the 1.5 feet twin-notched concrete weir at the upstream
face of the southbound bridge span. A complete investigation was not
possible. It was evident, from the flow pattern, that one of the notches
was clogged. The concrete apron, downstream of the weir, seemed to
be good condition as evidenced by the uniform well-defined flow
pattern.

3) Miscellaneous Concrete - Undermining of the con-
crete lined left bank was observed between the north and southbound
bridge spans. Settlement of the concrete lined right bank was also
observed on the downstream face of the northbound bridge - span.
Cracking was noted in the south end of the southbound bridge span
sidewalk.

-5-
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d) Reservoir Area - The gently rising reservoir banks appear
to be stable. No major erosion problems were apparent.

e) Downstream Channel - The downstream channel is wide,
rock-lined and well defined. It leads directly into Silver Lake. Neither
scouring nor silting were apparent.

3.2 EVALUATION

No major defects were observed during visual inspection.

-6-
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SECTION 4-OPERATIONAL PROCEDURES

According to information provided by the Department of Natural
Resources and Environmental Control, the stoplogs are removed upon
notification of expected flooding. There is no flood warning system in
effect.

-7-



SECTION 5- HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data - The Probable Maximum Flood (PMF) was
determined from Probable Maximum Precipitation and standard
reduction factors for geographic location and basin size. The peak
discharge of the PMF is 46,800 cfs. The peak discharge for +PMV is
23,500 cfs.

The PMF was routed through the reservoir with the starting
water surface elevation at the spillway crest. The maximum water
surface elevation in the reservoir resulting from PMF would be
approximately 25.8 feet MSL, 11 feet above the spiliway crest. Due to
the small storage volume available above the spillway crest, the inflow
and outflow hydrographs are virtually identical for both the PMF and
~PMF. Other percentages of PMF determined were 10%, 20%, 30%,
40%, 60%, 70% and 80%. These analyses revealed that Haven Lake is
capable of passing 8% of the PMF before overtopping the highway
embankment.

The time for drawdown, with all stoplogs removed and no inflow
considered is approximately 30 hours (See calculations, Sheet #A-25).

b. Experience Data - No water stage recorders have been in
service at the Haven Lake Dam and no high water records are available.

-8-



SECTION 6- STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations - No rtructural deficiencies were
observed during the visual inspection of the dam. However, a complete
inspection was not possible since 1 to 3 inches of water was flowing
over the spillway and sluiceway stop logs.

b. Design and Construction Data - The spillway is a semi-
circular reinforced concrete lined structure with a maximum width at
its base of 12.5 feet and a height of 7.42 feet . The inner cavity of the
spillway was cleared of all unsuitable material and filled with sand and
gravel (see Figure #3). Since the spillway is an integral part of the
upstream face of the southbound Route #113 bridge span and the
northbound bridge span is immediately downstream, the entire structure
appears to be stable under flooding conditions. Four sluiceways are
provided for drawdown, two on each end of the spillway. The pool
elevation is controlled by seven wooden stop logs in each sluiceway.
Each stop log is 6’-5” x 111” x 3” in size and is creosoted.

c. Operating Records - No operating records were made
available.

d. Post Construction Changes - No alterations to the
spiliway, wingwalls, sluice gates or outlet channel are known to have
been made since initial construction in 1956.

e. Seismic Stability - The dam and reservoir are above the
tidal influence of Delaware River in the gently rolling land of the
Atlantic Coastal Plain physiographic province in southern Delaware.
Topography in the general area ranges from sea level to approximately
elevation +50. Foundation materials consist of recent alluvium and silty
to clayey sandy and granular unconsolidated sediments of the Plesito-
cene Columbia formation. Bedrock is not a consideration of foundation
conditions.

This structure is Located within Zone 1 of the Seismic Risk Map
for the United States. Since projects located within this zone present
no hazard from earthquakes when static stability conditions are
satisfactory , Haven Lake Dam is considered seismically stable.

-9-
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f. Evaluations - Based upon the visuaL inspection, the semi-
circular concrete spillway Structure appears to be in good condition. A
detailed stability analysis of the semi-circular spiLlway structure and
sluiceways is beyond the scope of a Phase I Report.

-10-
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SECTION 7 ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety - The spillway is hydraulically inadequate to pass
the PMF without overtopping the southbound roadway embankment of
Route #113. The capacity of the spillway is approximately 8% of the
PMF. During the period of overtopping, failure of the roadway
embankment is a possibility. The Hydraulic and Hydrologic analyses
reveal that the spiliway can be considered to be “severely inadequate”
as cited in Engineering Technical Letter No. 1110-2, January 25, 1978.

b. Adequacy of Information - Adequate information is not
available to make a detailed stability analysis of the spillway.
Additional information required for a more comprehensive evaluation
would include construction records, boring logs and a visual inspection
of the spiliway during non-overf Low conditions.

c. Urgency - Further investigation of the dam under no
spillway overflow conditions is recommended but not considered urgent.

7.2 REMEDIAL MEASURES

a. Alternatives - In order to satisfy criteria established by
the Department of the Army, Office of the Chief Engineer , remedial
measures that should be considered include increasing the length of the
spillway structure and providinq an additional ‘~iate rway to pass at least
~ of the PMF without overtopping the embankrnents.

b. O&M, Maintenance and Procedures - The undermining of
the concrete lining between the bridge spans on the left bank (looking
downstream) should be rectified. The cavity should be filled and
surface drainage routed to eliminate the problem. Surrounding soil
could be sodded to eliminate erosion.

-11-
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