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

SREPLY REFER TO

NAPEN-D

Honorable Brendan T. Byrne
Governor of New Jersey 4 WMAY 1979
Trenton, NJ 08621

D ear Governor Byrme:

Inclosed is the Phase I Inspection Report for Furnace Brook W.S. Dem No. 2 in
Warren 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

t operational performsence, Furnace Brook W.S. Dam No. 2 a high hazard
potential structure, is judged to be in fair overall condition and
the spillway is considered adequate. To insure adequacy of the structure,
the following actions, as a minimm, are recommended:

a. Within six months from the date of approval of this report, the
following remedial actions should be completed:

(1) Place riprap protection at the left portion of the dam along
A Buckley Avenue and if necessary, at the sides of the suxiliary spillway.

(2) Repair erosion on the downstream slope and along the spillway
discharge chamnel.

'
£ (3) Completely plug animal burrows in the downstresm face of the dam
? and provide protection against future animal burrowing into the embankment.

(4) Provide s permancat walkway from the embankment to the top of
the priscipal spillway riser to permit access to the spillway gate operators.

(5) Remove wood lodged in the sluice gate on the left side of the
spillway.

b. Withia one year from the date of approval of this report, the
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NAPEN-D
Honorable Brendan T. Byrme

following remedial actions should be completed:

(1) Sags and ruts in the roadway along the crest of the dau should
be suitably backfilled and adequate road surface material provided at the
top of the dam.

(2) Repair erosion and remove the boulder at the spillway discharge
impact basin.

A copy of the report is being furnished to Mr. Dirk C. Hofman, 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 Covgressman James J. 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 Natiomal
Technical Information Services (NTIS), Sprimgfield, Virginmia 22161

at a reasonable cost. Please sllow fowr to six weeks from the date of
this letter for NTIS to have copies of the report availsble.

An important aspect of the Dam Safety Pregram will be the implemsmtation
of the recommendations mede as a result of the inspection. We accordingly
request that we be advised of prepoesed actioms takea by the State to
implement our recommendations.

Sincerely,

1 Inel i JANES G.
As stated Colonel, Corps of Engimeers
District Emgineer
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FURNACE BROOK W.S. DAM NO. 2 (NJOO137)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 14 December 1978 and 10 January 1979 by Langan
Engineering Associates, Inc. under contract to the State of New Jersey.
The state, under agreement with the U.S. Army Engineer District, Phila-
delphia, had this inspection performed in accordance with the National
Dam Inspection Act, P.L. 92-367.

Furnace Brook W.S. Dam No. 2 a high hazard potential structure, is judged
to be in fair overall condition and the spillway is considered adequate.

To insure adequacy of the structure, the following actions, as a minimum,
are recommended:

a. Within six months from the date of approval of this report, the
following remedial actions should be completed:

(1) Place riprap protection at the left portion of the dam along
Buckley Avenue and if necessary, at the sides of the auxiliary spillway.

(2) Repair erosion on the downstream slope and along the spillway
discharge chamnel.

(3) Completely plug animal burrows in the downstream face of the dam
and provide protection against future animsl burrowing into the embankment.

(4) Provide a permanent walkway from the embankment to the top of
the principal spillway riser to permit access to the spillway gate operators.

(3) Remove wood lodged in the sluice gate on the left side of the
spillway.

b. Within one year from the date of approval of this report, the
. following remedial actions should be completed:

(1) Sags and ruts in the roadway along the crest of the dam should
be suitably backfilled and adequate road surface material provided at the
top of the dea.

(2) Repair erosion and remove the boulder at the spillway discharge
impact basin.

District Engineer
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PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: FURNACE BROOK W.S. DAM #2
ID NUMBER: FED ID No NJ00137

STATE LOCATED: NEW JERSEY

COUNTY LOCATED: WARREN

STREAM: FURNACE BROOK TRIBUTARY TO
RIVER BASIN: DELAWARE

DATE OF INSPECTION: DECEMBER 1978

ASSESSMENT OF GENERAL CONDITIONS

Furnace Brook W.S. Dam #2 is 8 years old and in fair overall conditions.
There are animal burrows in the downstream slope. Riprap has deteriorated or
was not placed during construction in the areas of the auxiliary spillway side
slopes and at the left portion of the dam along Buckley Avenue. The crest of
the dam has vehicular ruts and sag ponds. The dam can adequately pass the
PMF.

We recommend riprap protection be placed at the left portion of the dam
along Buckley Avenue and if necessary, at the sides of the auxiliary spillway.
‘This should be done soon. The erosion on the downstream slope and along the
spillway discharge channel should be repaired. This should be done soon.
Animal -burrows -in -the downstream face of the dam should be completely
plugged and protection provided against future animal burrowing into the
embankment. This should be done soon. A permanent walkway from em-
bankment. to top of the principal s illwauiser should be provided to permit
access to spillway gate operators. This should be done soon. Wood lodged in the
sluice gate on the left side of the spillway should be removed. This should be
done soon. Sags and ruts in the roadway along the crest of the dam should be
suitably backfilled and adequate road surface material provided at the top of
the dam. This should be done in the near future. The erosion should be repaired
and the boulder at the spillway discharge impact basin should be removed. This
should be done in the future.
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ID NUMBER:
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RIVER BASIN:

DATE OF INSPECTION:

FURNACE BROOK W.S. DAM #2
FED ID No NJ00137

NEW JERSEY

WARREN

FURNACE BROOK TRIBUTARY TO
DELAWARE

DECEMBER 1978

LANGAN ENGINEERING ASSOCIATES, INC.

Consulting Civil Engineers
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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 a Phase I Investigation 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 investigations, 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 1 inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established 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.
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SECTION 1 PROJECT INFORMATION

1.1

1.2

General

Authority to perform the Phase I Safety Inspection of Furnace Brook W.S.
Dam #2 was received from the State of New Jersey, Department of
Environmental Protection, Division of Water Resources by letter dated 20
November 1978. This Authority was given pursuant to the National Dam
Inspection Act, Public Law 92-367 and by agreement between the State and the
US Army Engineers District, Philadelphia.

The purpose of the Phase I Investigation is to develop an assessment of the
general conditions with respect to safety of Furnace Brook W.S. Dam #2 and
appurtenances based upon available data and visual inspection, and, determine
any need for emergency measures and conclude if additional studies,
investigations and analyses are necessary and warranted. The assessment is
made using screening criteria established in Recommended Guidelines for
Safety Inspection of Dams prepared by the Department of Army, Office of the
Chief of Engineers. It is not the purpose of the inspectionreport to imply that
a dam meeting or failing to meet the screening criteria, is per se, certainly ade-
quate or inadequate.

Project Description

Furnace Brook W.S. Dam #2 is an 8 year old, 55-ft high, 1680-ft long
earthfill dam. It has 3 hor to 1 vert upstream and downstream slopes. The
upstream slope is riprapped and the downstream slope is grassed. There is a one
to eighteen foot deep cutoff trench along the centerline of the dam and a
vertical sand drain below the downstream slope. The dam has a principle
spillway at its center and an auxiliary spillway at the right abutment. The
principle spillway is a drop inlet structure consisting of a two stage reinforced
concrete upstream riser, a 30-in-dia RC water pipe under the dam, and a RC
impact basin at the downstream toe. There are three partially screened relief
wells and two observation wells in the area of the impact basin. The auxiliary
spillway is a 500-ft-wide grassed open channel. It has a negatively sloped
entrance, a 50-ft-level reach, a control section, and a positively sloped outlet.

The dam is located in Warren County, New Jersey approximatey one mile
upstream from O,gord on Furnace Brook. It is at north latitude 40" 47.9' and
west longitude 75~ 0.8'. A regional vicinity map is given in Fig 1 and essential
features of the dam are given in Fig 2.

Furnace Brook W.S. Dam #2 is classified as being "Intermediate" on the
basis of its maximum reservoir storage volume of 1440 ac-ft which is less than
50,000 ac-ft, but more than 1000 ac-ft. It is classified as “Intermediate" on the
basis of its total height of 55 ft which is more than 40 feet, but less than 100
‘eet. The dam is therefore, classified as "Intermediate" in size.
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1.3

a.

b.

C.

In the National Inventory of Dams, Furnace Brook W.S. #2 has been
classified as having "High Hazard Potential" on the basis that failure of the dam
would cause excessive property damage to residences downstream, and could
potentially cause more than a few deaths. Visual inspection of the downstream
area shows that breach of the dam could cause damage to residences and be
hazardous to people utilizing Buckley Road. Accordingly, It is proposed not to
change the Hazard Classification Potential.

The dam is owned by Oxford Township, Warren County, New Jersey.

The purposes of the dam are flood control and recreation.

The dam was designed by the U.S. Department of Agriculture, Soil
Conservation Service, 1370 Hamilton Street, P.O. Box 219, Somerset, New

Jersey 00873. The principal designer is Mr. C.J. Montana.

Pertinent Data

Drainage Area is 2.87 sq mi

Normal water surface area is 53 acres
Discharge at Dam Site

Maximum known flood at dam site:

Principal spillway capacity at flood
pool elevation:

Principal spiilway capacity at
maximum pool elevation:

Auxiliary spillway capacity at
maximum pool elevation:

Total spillway capacity at
maximum pool elevation:

Elevation (ft above MSL)
Top Dam:

Design high water:

Full flood control pool:
Recreation pool:

Spillway crest:

e

Unknown

137 cfs

Approx. 140 cfs
Approx 14,360 cfs

Approx 14,500 cfs

El. 591.60 (low point)

El. 593.0 (center of embankment)
El. 588.60

El. 586.9

El. 579.00

Principal @ EL. 581.16, Auxiliary
@ EL 586.9




d.

f.

Streambed at centerline of dam:
Maximum tailwater:
Reservoir

Length of maximum pool:
Length of recreation pool:
Length of flood control pool:
Storage (acre-feet)
Recreation pool:

Flood control pool:

Design high water :

Top of dam:

Reservoir Surface (acres)
Top dam:

Design high water pool:
Flood-control pool:
Recreation pool:
Auxiliary spillway crest:
Dam

Type:

Length:

Height:

Top width:

Side slopes:

Zoning:

-3-

D/S @ El. 538, U/S El. 543.5

Approx. 538.5 at time of inspection

3200 ft
2550 ft
3000 £t

640 AF

1120 AF
1240 AF
1440 AF

75.5 Ac.
72.0 Ac.
68 Ac.
53 Ac.
68 Ac.

Earthfill

1680 ft

55 ft (Maximum)

18 ft +

U/S and D/S 3 hor: 1 vert
None observed




Impervious core: None observed
( Cutoff: Cutoff trench along centerline

? Grout Curtain: None observed
f h.  Spillway

Type: Drop inlet consisting of two stage riser

Length of weir: 15 ft effective

Crest elevation: El. 581.16

Invert of low stage orifice: El 578.91

Gates: None observed

U/S channel: None observed

D/S channel: None observed

i. Auxiliary Spillway
Grassed open channel with a negatively

Type:
sloped entrance, a 50-ft level reached
a positively sloped outlet.
Length of reach: 500 feet
Crest elevation: El. 586.9
jo Regulating Outlets 18-in-dia gate opening at base of dam

and drop inlet spillway leading to 30-in-dia
RC pipe. Gate operator and spillway
located at approximately middle of dam

: and upstream slope.
; SECTION 2 ENGINEERING DATA
% 2.1 Design

Furnace Brook W.S. Dam #2 was designed as a multi-purpose dam by the
U.S. Department of Agriculture Soil Conservation Service between 1968 and
1970. Available documents include a relatively comprehensive record of the
results of field and laboratory investigations, design calculations, and
conclusions. A summary of the Engineering Data is given in Appendix 1.

2.2 Construction

The dam was constructed by K.P. & B. Construction Company of
Belvidere, N.J. between September 1970 and December 1971. Our review of the con-

struction records indicate the principal dam designer visited the work about once a
' month, problems encountetied during construction were resolved, and Mr. Robert

L. Hardman, acting Chief Engineer, N.J. DEP Div. of Water Resources,
certified the dam was built according to plans and specifications.
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2.3 Operation

Operation of the dam is the responsibility of the Township of Oxford, New
Jersey under agreement with the Soil Conservation Service. A copy of this
agreement is included in Appendix 1.

2.4 Evaluation

The availability, adequacy and validity of the information concerning the
design and construction of the dam are satisfactory.

SECTION 3 VISUAL INSPECTION

Our visual inspection of Furnace Brook W.S. Dam #2 was made in the
company of Messrs. L. Holt, D. Smart, and B. Irwin of the Soil Conservation
Service and Mr. Coppersmith of C. Douglas Cherry & Assoc., Engineers for the
Township of Oxford.

There is no riprap on the side slopes of the auxiliary spillway. Rutting and
sag ponds have occurred along the crest of the dam. Riprap has deteriorated or
was not completed along the left upstream portion of the dam along Buckley
Avenue. There are animal burrow holes in the downstream slope and drainage
ruts along the downstream toe of the dam. There is approx. 1.5 ft deep erosion
and a large boulder against the left side of the concrete of the impact basin.
Access of the top of the spillway riser is by way of a wooden plank from the
embankment. There is a piece of wood in the gate at the left side of the
spillway. The slopes of the spillway discharge channel has eroded 1 to 2 ft at
two locations.

SECTION 4 OPERATIONAL PROCEDURES

Operational procedures have been established by the Soil Conservation
Service and the Township of Oxford is responsible for following these
procedures. The operation and maintenance agreement between the SCS and
the Township is given in Appendix 1.

SECTION 5 HYDRAULICS/HYDROLOGIC
Based on a review on the hydrologic design data supplied by the U.S.

Department of Agriculture, Soil Conservation Service, the dam has been
designed in accordance with present day criteria and is considered satisfactory.




The dam has been designed on the basis of a PMF Detention from the
freeboard hydrograph rainfall from National Engineering Handbook, Section 4,
ES 1020 Sh. 5 of 5. This flood is equivalent to 25.3 inches of rainfall and has a

peak inflow of 15888 cfs. :

The total capacity of the spillway at maximum pool is 14,500 cfs which is
slightly less than SDF.

Flood routing for the PMF (done by the SCS) indicates the dam will not
overtop. The dam can adequately pass the PMF with a routed peak outflow of
14363 cfs.

Design drawdown calculations showed that more than 80% of the flood
storage can be removed within 10 days. Our calculations indicate the lake level
cou'd be lowered 19 ft from normal pool in approximately 9 days.

SECTION 6 STRUCTURAL STABILITY

Based upon our visual observations and review of the design and
construction data, it is our opinion Furnace Brook W.S. Dam #2 is structurally
stable under static loading. Calculated minimum factors of safety of upstream
slope under drawdown condition and of downstream slope under steady seepage
condition are reported to be 1.44 and 1.83 respectively. These analyses were
made using the Swedish circle method and the results are considered
conservative.

There are no available operating records. Past construction changes
consisted of repairs to correct elongation of the 30-in-dia principal spillway
pipe below the dam, and, repair of erosion of the toe of the eastern
embankment and improvements of the gutter on the downstream slope of the dam.

Furnace Brook W.S. Dam #2 is located in Seismic Zone 1 of the Seismic
Zone Map of Contiguous States. The degree of stability of the dam and
appurtenances are assumed to be within conventional safety margins and to
present no hazard from earthquakes. If, however, the Seismic Zone rating is
seriously increased in the future, or data becomes available to indicate it may
be increased, further study with respect to seismic stability may be necessary.

,*9-%,., e :

SECTION 7 ASSESSMENT, RECOMMENDATION/REMEDIAL MEASURES

7.1 Assessment

Furnace brook W.S. Dam#2 is 8 years old and in fair overall condition.
There are animal burrows in the downstream slope. Riprap has deteriorated or was
not placed during construction in the areas of the auxiliary spillway side slopes
and at the left portion of the dam along Buckley Avenue. The crest of the dam
(. has vehicular ruts and sag ponds. The dam can adequately pass the PMF.

-6-




7.2 Recommendations/Remedial Measures

l.

2.

3.

5.

6.

7.

We recommend the following remedial measures:

Place riprap protection at the left portion of the dam along Buckley
Avenue and if necessary, at the sides of the auxiliary spillway. This
should be done soon.

Repair erosion on downstream slope and along spillway discharge channel.
This should be done soon. 4

Completely plug animal burrows in the downstream face of the dam and
provide protection against future animal burrowing into the embankment.
This should be done soon.

Provide a permanent walkway from embankment to top of principal
spillway riser to permit access to spillway gate operators This should be
done soon.

Remove wood lodged in sluice gate on left side of spillway. This should be
done soon.

Sags and ruts in the roadway along the crest of the dam should be suitably
backfilled and adequate road surface material provided at the top of the
dam. This should be done in the near future.

Repair erosion and remove boulder at the spillway discharge impact basin.
This should be done in the future.
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REGIONAL VICINITY MAP
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APPENDIX 1

ENGINEERING DATA

FURNACE BROOK W.S. DAM #2

DESIGN REPORT, 6 pages
SOIL MECHANICS LABORATORY REPORT, 22 pages
LOGS OF DRILL HOLES AND TEST PITS, 18 pages

DETAILED GEOLOGIC INVESTIGATION OF
FURNACE BROOK SITE 2, 11 pages

OPERATION AND MAINTENANCE AGREEMENT
FOR STRUCTURAL MEASURES, 8 pages




DES IGN REPORT

( NJ-08-2013-2

Multiple Purpose Dam No. 2
Furnace Brook Watershed
Warren County
New Jersey

Location:

This multiple purpose dam of the Furnace Brook Watershed Project is
located in Warren County approximately one mile upstream from Oxford
on Furnace Brook. The site has a drainage area of 2.87 square miles
and controls 61.4 percent of the drainage area contributing to the
damage reach in Oxford.

Hydrology, Work Plan Stage:

No principal spillway routings were made through Furnace Brook Site
2 in the planning stage.

The 100-year 6, 24, 48, 72 and 96 hour duration hydrographs were routed
through the now deleted Site 1 which was approximately 2600 feet down-
stream from the present site. The routings were performed by use of
Soil Conservation Service Technical Release 20, Computer Program for

{ Project Formulation. The highest elevation obtained from the above
five routings was then established as the emergency spillway crest for
Siteil. This elevation, 554.8 feet, and the associated flood storage,
635 gcre feet, was obtained from the 100-year 48 hr. storm.

To d;termine the flood storage required in Site 2 a ratio of its drainage
area; 2,87 sq. miles, to that of Site I, 3.74 sq. miles, was multiplied

5 by the storage required in Site |1 to give 487 acre ft. This resulted in
: an emergency spillway crest elevation of 586.9 ft.

; The emergency spillway and freeboard designs were determined from hydro-
B graphs produced by rainfalls taken from hydrologic maps based on U.S.

: Weather Bureau Technical Paper No. 40. The SCS Technical Release 35 was
used for routing these storms through Site 2.

Hydrology, DesfﬂﬁJgfig.:

The first routings made were those in accordance with the Soil Conserva- .
tion Service National Engineering Handbook, Section 4, Chapter 21, Design
Hydrographs. The resulting emergency spillway crest elevation of 587.99
feet is approximately 1.0 foot higher than that established in the work
plan.

e —

In accordance with Engineering Memorandum No. 67, the procedure used in
the planning stage was then followed,
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DESIGN REPORT

Therefore, following the procedure used in the work plan, the 100-year
frequency 6, 24, L8 and 72 hour duration storms were routed through

Site 2, The curve number and time of concentration used were those
established for Site 2. The inches of rainfall associated with each
storm checked exactly with those used in the planning stage when routing
through Site 1. Again the 100-year 48 hour storm gave the maximum
required flood storage, 400 acre feet. This is 87 acre feet less than
that established in the planning stage.

Since current criteria requires that more storage be provided than that
established in the work plan, it was felt advisable to provide at least
the storage required in the work plan rather than reduce it by 87 acre
feet. The emergency spillway crest elevation was therefore set at 586.9
feet.

The drawdown calculation showed that more than 80% of the flood storage
will be removed within 10 days. Therefore, the emergency and freeboard
hydrographs were routed from the normal pool elevation of 579.0. The
elevations obtained were in close agreement with those established in the
work plan.

All routings were performed by the Automatic Data Processing Section in
Upper Darby, Pennsylvania, in accordance with TSC-Technical Note-MGT-UD3.

Hydraulics:

The principal spillway is a drop inlety structure consisting of a two
stage reinforced concrete riser, 30 inch diameter reinforced concrete
water pipe, and reinforced concrete impact basin. The riser is of a
standard design developed by the Agricultural Research Service at the
Saint Anthony Falls Hydraulic Laboratory, Minneapolis, Minnesota. The
impact basin is also of a standard design adapted from that developed
by the Bureau of Reclamation, U.S. Department of Interior, ‘This type
of energy disslpator functions almost independently of tail water
elevation. ;

The auxiliary spillway is an open channel excavated in the right (South)
abutment. It consists of a negatively sloped entrance, a level reach
of 50 feet, a control section, and a positively sloped outlet. The
bottom width is 500 feet. The dike being built along its north side
will be ripraped. ;

Subsurface lnvestlgatlo H

The subsurface investigation was conducted by the staff geologist of
the Soil Conservation Service in coordination with the design engineer.
Test pits and drill holes were used in the investigation, Laboratory

1 U.S.DEPARTMENT OF AGRICULTURE | PRAYING NO.
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DES1GN REPORT

tests were conducted and the test report prepared by the Soil Mechanics
Laboratory of the Soil Conservation Service in Lincoln, Nebraska. For

a detailed report of the site investigation, interpretations, conclusions,
and laboratory results see the section headed Geology and Soils.

Embankment :

The earth fill embankment consists of material classified as CL-ML. The
side slopes shall be 3:1 both upstream and down with a ripraped berm on
The downstream face shall be covered with rock
obtained from on site material. A vertical embankment drain will be
constructed to provide for drainage in the embankment. Relief wells

are being placed at the downstream toe to relieve excess pressure.

the upstream side.

i o loud ..o

PREPARED BY: C (Nonlewco. :
Carmelo J. Montana
Design Engineer

CONCURRED BY: YW
" Kenneth S. Werkman
State Conservation
Engineer
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SUBJECT:

TO:

UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE - 8011 Mechanics laboratory

800 "J" Street, Lincoln, Nebraska 68508

ENG 22-5, New Jersey WP-08, Furnace Brook DATE: December 19, 1969

Site No. 2 (Warren County)

K. 8. Werkman, State Conservation Engineer
SCS, Somerset, New Jersey 08873

ATTACHMENTS
1. Form SCS-354, Soil Mechanics labaratory Data, 2 sheets.
2. Fom SCS-128, Consolidation Test Data, 1 sheet.
. Form SCS-127, Soil Permeability, 2 sheets.
Form SCS-355A & B, Triaxial Shear Test Data, 2 sheets. e
Form SCS-352, Compaction and Penetration Resistance, 2 sheets.
Form SCS-523, Foundation Permeability - Summary of Field Test Data, 6 sheets.
Form SCS-357, Summary - Blope Stability Analysis, 2 sheets.
Form SC8-130, Drain Materials, 1 sheet.

DISCUSSION
FOUNDATION

A. Bedrock. The bedrock at this site is granitoid gneiss. It was en-
countered on the left abutment at a depth of 36.5 feet in DH-2 and
at a depth of 28 feet in DH-1. It was not encountered on any of the
other borings on the site and the test holes penetrated to depths of
about T5 feet in the bottom of the valley and to depths of about T2
feet on the right abutment.

B. Soil Classification. The only samples submitted from the foundation
were obtained from the 2 to 4-foot depth, and they represent the surface
glacial till and the alluvium. The samples submitted contained from 20
to 55 percent fines. Atterberg limit tests were not made on these
samples, but based on the Atterberg limits of the borrow samples, it
appears that the samples submitted from the drain line will fall within
the S and ML classification.

The foundation materials at this site are described in the geclogy report,
and the stratigraphy is very well outlined on the profiles and geologic
section of Form SCS-316C.

The foundation materials as outlined consist of glacial till, lacustrine
sediments, interglacial fluvial materials, and older glacial till over-
lying bedrock. The material at the surface is essential glacial till
and alluvium although the interglacial sandy material is exposed in

some areas. The interglacial alluvium occurs in the old channel sections




K. S. Werkman 2
Subj: ENG 22-5, New Jersey WP-08, Furnace Brook, Site No. 2

both above and below the lacustrine deposit. The old channel sections
are irregular and meander through the foundation. The location of the
interglacial channel sections is well outlined in the investigational

report.

Foundation samples were not submitted for shear strength and consoli-
dation testing. The investigational data show high blow counts in most
materials.

Permeability. A number of field permeability tests were made and the
data are recorded in the geology report. These data are summarized by
soil material on the attached Forms SCS-523.

EMBANKMENT

B.

Soil Classification. Two samples were submitted to represent the
embankment material. These samples represent glacial till. They
contain about 10 percent gravel and slightly over 50 percent fines.
One of the samples has an LL of 27 and a PI of 7. It is classed as
CL-ML. The other sample has an LL of 31 and a PI of 11, and it is
classed as CL.

N
Compacted Density. Standard Proctor compaction tests were made on the
minus No. fraction of each of the samples. The maximum dry density
obtained was 117.5 pef on TOW689 and 118.0 pef on TOWEQ0.

Shear Strength. The two samples are quite similar, so a consolidated
undrained triaxial shear test was made on Sample TOW689 to represent
these materials. The test was made at 95 percent of standard Proctor
density, and the test specimens were back pressured to obtain saturation.
Pore pressure was measured during the undrained shear test. The total
stress shear strength parameters obtained are § = 20°, ¢ = 425 psf; and
the effective stress shear strength perameters are a = 30.5°, © = 300 psf.

Consolidation. A consolidation test was made on Sample TOW689. The

test specimen was compacted to 95 percent of Proctor density by knead-
ing compaction. The data obtained are shown on the attached Form SCS-128.
The data indicate that this material will consolidate about 0.05 f£t/rt

at the base of the embankment.

Permeability. A permeability test was made on Sample 7OW689 at 95 per-
cent of standard Proctor density. The test was made in an 8-inch
diameter permeameter under loads of 5CO0 psf and 2,000 psf. The permea-
bility rate measured was 0.003 fpd under both loads. The data are shown
on the attached Form 8C8-127.

WPRp———

In addition to the permeability test outlined above » Permeability
measurements were made on the consolidation test specimen under loads
of 2,000 pst, 4,000 psf, 8,000 psf, and 16,000 psf. The rates obtained
are shown on the attached Form SCS-127, sheet 2 of 2.
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SLOPE STABILITY

A stability analysis was made with a Swedish circle method of analysis.

The foundation materials have high blow counts, and they are described as
dense. No samples of the foundation were submitted for testing, however,
and for this analysis it was considered to be sufficiently strong so that
the tria) failure arcs were limited to the embankment. The analysis for
the upstream slope considered drawdown from emergency spillway elevation,

and the analysis for the downstream slope considered the steady seepage
condition with a phreatic line from emergency spillway elevation to a
drain at the ¢/b = 0.6 point.

With the shear strength values of ¢ =20° ¢ = k25 psf representing the
embankment material, the factor of safety for the upstream slope was 1.4k
and the factor of safety for the downstream slope was 1.83.

CONCLUSIONS AND RECOMMENDATIONS

The following recommendations concerning cutoff and drainage are a result
of discussion between representatives from the EWP Unit, the State Design
Engineer, and myself at the ESWP Unit office on December 9, 1969.

A.

Cutoff. We concur with the cutoff trench depths suggested by the State
Design Engineer, as shown on Form SCS-316E of the investigation report.
At the depths proposed the trench will bottom in either glacial till or
in lacustrine material. When the trench is opened in the left abutment
it will be necessary to determine whether the boulders encountered in
the till during the site investigation occur in pockets or in lenses.
If they occur in lenses, it may be necessary to extend the cutoff.

A trench width of H - d, as planned, should be sufficient; and based upon
the gradation of the alluvial samples submitted, it does not appear that
a transition zome will be required between the glacial till trench back-
£111 and the alluvium. This will require more evaluation at the time

the trench is opened, however, to make certain that the trench backfill
will not pipe into coarse-grained alluvium if it exists.

The till represented by the borrow samples is suitable for trench
backfill, and we recommend that it be placed at a minimum of 95 percent
of Proctor density with the control based on the minus No. 4 fraction.
A placement moisture content slightly wet of optimum is suggested.

Drainage. The following measures are recommended to control seepage:

1. TInstall a foundation trench drain at about c¢/b = 0.6 to provide a
safe outlet for foundation and embankment seepage. We suggest
that the trench penetrate the foundation a minimum of 5 or 6 feet.
If more permeable zones occur below the 5 or 6-foot depth in the
alluvium, ve suggest that the trench be deepended to outlet these
zones. This may also be necessary on the abutments if the inter-
glacial fluvial materials are encountered in the drain trench.

T —— o ————————
( K. S. Werkman 3
~ Subj: ENG 22-5, New Jersey WP-08, Furhace Brook, Site No. 2
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We concur with the proposal to carry the foundation drain up
the abutments to normal pool elevation.

The range in gradation of the foundation materials is gquite wide,
and there is a good possibility that a wider range occurs than
shown on the attached Form SCS-130; therefore, we suggest that a
double element filter be installed with gradations like those
shown on the attached Form SCS-130.

More positive control of the phreatic line might be obtained by
utilizing some of the sandy material from an upstream location
in a portion of the downstream section than by relying on the
permeability of the alluvium and the foundation drain to control
the phreatic line in the embankment.

It was concluded on the basis of the investigational data and from
approximations using the blanket-aquifer equations that relief

of the interglacial alluvium underlying the lacustrine material

is required. The interglacial alluvium is stratified, and the
more permeable zones occur at depths greater than can be handled
with the trench drain; therefore, relief wells are necessary.

It was the consensus of the group during the discussion on this site

that three relief wells should be installed at the downstream toe.
The approximate location suggested is in the vicinity of DH-302
and 50 feet on either side of DH-302. It is also suggested that
observation wells be installed on both sides of the relief wells.
The wells should extend either to the underlying glacial till or
to the most pervious stratum in the interglacial fluvial material
if this can be determined.

The interglacial fluvial deposit is expected to be stratified, and
the gradation may vary considerably within relatively short
distances; therefore, it will be necessary to determine the
gradation of all of the material at the well location and design
the filter pack on the basis of the materials encountered.

We concur with the proposal to place a compacted soil blanket over
the exposed sandy deposits upstream from the embankment on the

left abutment.

On the basis of the present data, it does not appear that the seeps
on the left abutment upstream from the dam will cause any problems.

Principal Spillway. High-blow~-count material occurs at the proposed
location, and it is reported that foundation consolidation is expected

to be very lov. .
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D. Embankment Design.

1. Placement of Material. Materials represented by the two borrow
samples submitted make up the majority of the rill. We suggest that
this material be placed at a minimum of 95 percent of standard
Proctor optimum with the control based on the minus No. 4 fraction.
We suggest a placement moisture content slightly wet of optimum to
obtain as much flexibility in the fill as possible.

2. Slopes. The data indicate that the proposed 3:1 slopes have
acceptable factors of safety.

3. Settlement. An overfill allowance of 1.25 feet is suggested to
compensate for residual settlement in the fill and foundation.

Prepared by:

7 I/ PQW
Lorn P. Dunnigan §)

R Attachments
£
ce:
K. S. Werkman (2)
Neil F. Bogner, Upper Darby, Pa.
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SOIL CONSERVATION SERVICE
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