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PREFACE

This repor t has been prepared under guidance contained in the
Recommended Guideline s for Safety Inspection of Dams , for Phase I Investi-
gations. Copies of these guidelines may be obtained from the Office of
Chief of Eng ineers, Washingt on , D.C. 20314. The purpose of a Phase I
invest igation is to iden tif y exped it iously 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 topograph ic mapp ing, subsurface
investigations, testing, and detailed computationa l evaluations are
beyond the scope of a Phase I investi gat ion ; however , the investigation
is intended to identify any need for such studies.

In reviewing this report , It should be realized t h a t the reported
condi tion of the dam is based on observations - f  field conditions at the
t ime of inspection along with data availabl e to the inspection team . In
cases where the reservoir was l owered or dr ai ned prior to inspection ,
such act ion , whil e improving the stability and safety of the dam , removes
the norma l load on the structure and may obscure certain conditions
which m ight otherwise be detectable if inspected under the normal operating

~~~ environmen t of the structure.

it is important to note that the condition of a darn depends on
numerous and constant ly chang ing in ternal and external conditions , and
is evolun t ionary in nature. It would be incorrect to assume that the
presen t condition of the dam will continue to represent the condition of
the darn at some point in the future. Only through frequent inspections
can unsafe condi t ions be detected and only through continued care and
maintenance can these conditions be prevented or corrected .

Phase I inspec t ions are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines ,
the spiliway desi gn flood is based on the estimated “Probable Maximum
Flood” for the region (greatest reasonably possible storm runoff), or
fractions thereof. The sp iliway design flood provides a measure of
rela tive spillway capacity and serves as an aid in determining the need
for more de tailed hydrolog ic and hydraulic studies , considering the size
of the dam, its general condition and the downstream damage potential.

• t~
-. 

~~~~~

., 

~ 

-,  I

~~ m J • ~~~ 
(•. __________

ci .-
~~ ~ uI

F-i  ( 
~-

j - - ~) ‘~I 
• I c-~ ~~~ ~

iuii
~~~

_•_
• 

- •) *.4 ) 
• 

04 —
-l •~~‘ ~ ~~

. 
~~ l

‘~ ;-) 

-
- —~~~~ -~~~~

(1

—~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ T1



---~~- —- - -- --- -—-~~~~~-- -----,-— - —- -- ------.----- ---.-----—--- --- .- -- - - - - --

Darn Inspection Pr.gram Lake
(P Rau to Darn (NDS Number PA-W606, D~~Number 13—I ) , Delaware River Basin ,

Nesqueho ning Creek , Carbon Coun ty ,
Pennsy lvania. Phase I inspection Report 0
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NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITIONS
AND RECOMIIENDATIONS

Name of Dam: LAKE HAUTO DAM, NDS NO. PA-00606

State & State No. PENNSYLVANIA, 13—1

County: CARBON  
- ____

Stream: NESQUEHONING CREEK 
- -

Date of Inspection: October 25, 1978 

~ ~~~~~~~~~~~~~~~~~
Based on the visual inspection , past performance and the available ~~~~~~~~~~engineering da ta, the dam and its appurtenant structures appear to be in
good condition. 

~~~~~~~~ 
/

The spiliway and available storage have the capacity for passing 75
percent of the PMF and consequently is considered to be inadequate but
not seriously inadequate.

The following recommendations are made for implementation by the owner:

1. A study should be made by a qualified professional engineer to
evaluate the adequacy of protection of the embankment at the
emergency spiliway. If improvements are recommended, these
should be constructed by the owner.

2. A positive closure of the upstream ends of the pipes under the
embankment shall be provided for use in emergencies.

3. A program should be developed for the regular maintenance of
the embankment and appurtenant facilities.

4. Protective riprap should be placed at the end of the spillway
slab.
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5. A formal surveillance and downstream warning system should be
• developed to be used during periods of high or prolonged

• precipitation.

SUBMIflED BY: APPROVED BY:
S

BERGER ASSOCIATES, INC .
HARRISBURG , PENN SYLVANIA

DATE: February 20, 1979 G.. K. WiTHERS
Colonel , Corps of Eng ineers
District Engineer

DATE IS Mar 79
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

LAKE HAUTO DAM

NDS—ID NO. PA—OO606
DER-ID NO. 13-1

SECTION 1 — PROJECT INFORMATION

1.1 GENERAL

A. Authority

• The Dam Inspection Act , Public Law 92—367 , authorized the
• Secretary of the Army , through the Corps of Engineers, to initiate a
• program of inspections of dams throughout the United States.

B. Purpose

The purpose is to determine if the dam constitutes a hazard to
human life and property.

-
~~~~~ 1.2 DESCRIPTION OF PROJECT

Note: All elevations in this report are based on a Mean Sea
Level Datum elevation of 1034 for sp iliway crest obtained

- 
from the U.S.G.S. map, which is seven (7) feet above
project datum . Therefore , add seven feet to elevations
on engineering drawings .

4 A. Description of Dam and Appurtenances

Lake Hauto Dam is an earthfill embankment with a maximum fill
height of 33 feet. The length of the embankment is approximately 1,600
feet and the spiliway is located in the left abutment. The ogee type
spillwa y crest is 6 feet below the top of the dam and is 100 feet long.
A railroad crosses the right abutment of the dam . An emergency spiliway

• 
~• is created here at an elevation of 3.25 feet below the top of the dam

and is 33.2 feet wide. The main spiliway is concrete paved and has
• ~~~• concrete walls . A 20—inch pipe crosses under the embankment. This

pipe was used for water supp ly. In the same trench , with the 20—inch
pipe, there is a 24—inch blowoff pipe with a valve at the downstream
end . The original dam construction started in 1912 and was completed in

— l9l’~. In 1923 the dam was raised two feet and the spillway was improved .
‘S
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B. Location: Nesquehoning Township, Carbon County, PA
U.S.G.S. Quadrangle, Tamaqua, PA
Latitude 4O0_5O.8~, Longitude 75°—54.O’
(Appendix F, Plates I and II)

• Note: Lake Hauto Dam is located immediately downstream of
Greenwood Dam (NDS No. PA—0070l).

C. Size Classification: Intermediate (33 feet high,
Storage = 6250 acre—feet)

D. Hazard Classification: High (Section 3.1.E)

E. Ownership: Lake Hauto Club
P. 0. Box 67, R. D. #1

) Nesquehoning , PA 18240

F. Purpose of Dam: Recreation

G. Design and Construction History

The present Lake Hauto Dam was constructed from 1912 to 1914
and replaced a smaller dam located 350 feet upstream~ (Appcnd4x -Fi-- Ptnte
-J.~I-)-, The dam was designed by the Engineering Department of the American
Pipe and Construction Company. Its Chief Engineer, J. W. Ledoux, made
periodic inspection trips during construction , besides having a resident
engineer engaged during the entire time of construction. The Contractor
was McNichol Paving and Construction Company, Philadelphia. The dam was
constructed for the Lehigh Coal and Navigation Company. The reservoir
water was used as cooling water for a steam electric plant located south
of the dam and for commercial water supply for collieries and washeries.
The consulting firm Gannett , Seelye ~ Fleming, Inc., Harrisburg, designed
a two—foot high addition to the dam and an enlargement of the spillway
capacity by widening the spiliway. The spiliway crest was also raised
two feet. A suspension bridge was located across the spillway . PennDER
objected to the low under—clearance of this bridge and requested a
replacement to prevent possible clogging up of the spillway. A drawing,

• dated 1920, indicates details of the present bridge supported on bent
mine rails and presumably this bridge was extended in 1923 when the
spiliway was enlarged from 70 feet to 100 feet. The files did not
contain an application or a permit for the construction of the bridge.

In 1963 major repairs were made to the concrete weir and
upstream part of the spiliway slab and walls.

H. Normal Operating Procedures ‘- . •. 
-

The reservoir is , at present , used only for recreation , fishing,
boating and swimming. All inflow Is either stored or discharged over

I
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the spiliway. The reservoir was lowered approximately 4 feet in 1975
for maintenance of docks and upstream slope repairs.

1.3 PERTINENT DATA

A. Drainage Area (square miles)

Computed for this report
(Original design used 9.7 sq.mi.) 9.0

B. Discharge at Dam Site (cubic feet per second)
See Appendix C for hydraulic calculations.

Maximum known flood, 1955 (Hazel)
estimated on basis of known pool Elev. 1037.50 2,490

Warm water outlet None

Outlet works low—pool outlet at pool Elev. 1017 37

Outlet works at poo1 level Elev. 1034 (spiliway
crest) 72

Spillway capacity at pool Elev. 1040 (top of dam) 5,590

Emergency spiliway at railroad and roadway 830

Total spillway discharge capacity 6,420

C. Elevation (feet above mean sea level)

Top of dam 1,040

Spillway crest 1,034

Top of railroad bed cut 1,036.9

Top of low area south of dam at roadway 1,039.0

Upstream portal invert of outlet tunnel 1,008.7

Downstream portal invert of outlet tunnel 1,008.3

Streatnbed at centerline of dam 1,007

Maximum tailwater about 1,010.2

0.
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D. Reservoir (miles)

Length of maximum pool 2.3

Length of normal pool 2.3

E. Storage (acre—fe et)

Spiliway crest (Elev . 1034) 4 ,250

Top of dam (Elev . 1040) 6 , 250

F. Reservoir Surface (acres)

Top of dam (Elev . 1040) 380

Spillway crest (Elev. 1034) 290

G. Dam

See Plates III through VI, Appendix F, for plan and sections.

Type: Rolled earthf ill.

Length: 1600 feet embankment and 100 feet spillway.

Height: 33 feet above streambed.
45 feet above bottom cutoff trench.

Top Width: 15 feet.

Side Slopes: Upstream 2H to 1V.
Downstream 2H to lv.
Due to raising of the dam , the top 8 feet of the

• downstream slope is supposed to be 1.5H to lv.
Field survey indicated that the upstream slope
was 1.5H to lv.

F 
. Zoning: Upstream half: selected material.

Downstream half: rolled material.

Cutoff: Six foot wide trench excavated at upstream toe

* 
to satisfactorily impervious material. Trench
depth varies from 3.5 feet to 13.5 feet.
Trench filled with a 2 foot thick concrete
cutoff wall, and puddle backfilled with impervious
material. Due to presence of quicksand , foundation
grouted with 2—inch pipes from Station 6+00 to
7+85. From Station 8+00 to 10+22 steel sheet

( ( piling was driven to 19 feet below original
• ground .

— 4 —
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Grouting: From Station 6+00 to 7+85 over a depth of 8 to
11 feet.

H. Outlet Facilities

1. A 20—inch pipe previously used for domestic and commercial
water supply, placed under the embankment with an open
upstream end and a valve on the downstream side.

2. A 24—inch blowoff p ipe with a non—operable hydraulic
valve at the upstream end and a valve in a valve pit at
the downstream end .

3. Both pipes are encased in concrete with cutoff  collars.

I. Sp illwa y

Type: Uncontrolled ogee type concrete weir.

Length: 100.0 fee t .

Crest Elevation: 1034.

• Upst ream Channel: Excdvated to Elevation 1030, with good
approach. A short wall on le f t  side .

Downst r eam Channe l : Concrete paved chu te with concrete walls
narrowing down from 100 feet  at sp illway weir to 35 feet at
end of spillway, about 600 feet downstream. Slope of chute is
4 percent over first 140 feet. At end of paved spillway there
is a 2—foot drop and the channel then joins the original
streambed .

J. Regulating Outlet

A 24—inch valve on the downstream end of the 24—inch blowoff
• p ipe.

•
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

The available engineering information did not contain design data
or a design analysis for the dam and appurtenant structures. Refer to
Appendix B of this report for the Engineering Data Check List. This
report is based on information obtained from drawings reproduced in
Appendix F and the following reports:

a. Report on the Application to receive permission to construct
the darn, Mr. Gannett, PennDER, dated May 6, 1912.

b. “Report on the “Construction of Hauto Dam” by the Panther
Valley Water Company , submitted by Francis B. McDowell, Jr.,
Assistant Engineer of PennDER, dated May 4, 1914.

c. Report on the “Application for Changes and Additions to the
Dam”, by George S. Beal, Division Engineer, PennDER, dated
March 7, 1923.

d. Miscellaneous inspection reports, construction progress reports
and drawings.

2.2 CONSTRUCTION

Two lines of boring holes were drilled across the valley ; one 170
feet upstream of the dam and the other line 780 feet below the dam
(Appendix F, Plate IV). The borings indicate that the foundation material

• consisted of clay with varying percentages of sand . Although the typical
section on Plate III indicates that the natural ground was stripped only
under the upstream part of the dam , records indicate that the whole area
was stripped. A cutoff wall was installed along the full length of the
dam . It was intended to be 12.5 feet deep, but quicksand was encountered
at 9.5 feet below the original ground between Station 6+00 and 6+60
(Station 0+00 is about the south end of the dam). The subsurface was
pressure grouted between Station 6+00 and Station 7+85 to a depth of 8
to 11 feet. Grouting was continued until all the springs were cut off.
Grouting was not effective in choking off springs from Station 8+00 to
Station 10+22. Twenty foot long sheetp iling was driven in this area to
reduce water passage under the trench. The whole trench was filled with
concrete in this area. The puddle in the rest of the trench consisted
of a select clay with a maximum stone size of 1—1/2 inches, spread in 4—
inch layers and sprinkled and tamped . The actual trench varied in
depth from a minimum of 3.5 feet to a maximum of 13.5 feet.

The embankment was built of material excavated for the power house,
• and from material borrowed from the north hillside, upstream from the

I
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spillway approach. The material from the power house excavation , which
forms about 80% of the embankment , is a dense red clay of excellent
quality. “A cube cut from the rolled embankment showed the clay to
weigh 148 pounds per cu . f t . ,  and 134 pounds when perfect ly dry . The
material  from the borrow p it was a mixture of red and yellow sandy clay,
and wh ile good , was inferior to that  obtained from the power house site ,
but all of the material was of superior quality”. The material was
spread in 6—inch layers and rolled with 10—ton rollers over the first 12
feet of height. After that, the material was dumped from ears and spread
by a spreader pulled by a 20—ton locomotive. The obtained compaction
was not as good as that obtained by the 10—ton roller. The embankment
slope on the upstream side was paved with concrete blocks 9—inches thick
up to elevation 1028. Blocks varied in size from 2—feet by 2—feet to
46—feet long by 4—feet wide. The latter ones were poured in—place.
Joints were filled with asphaltic cement. From elevation 1028 to elevation
1034, the slope was protected with sandstone masonry 18 inches thick,
laid in mortar. The top of the slope and the downstream slope were
protected with 12—inch thick hand placed riprap, rather than the broken
stone fill shown on Plate III.

The approach to the spillway was excavated on a slope of 29H to lV
and a concrete wall was constructed on the left side.

The spillway has an 18—inch thick concrete slab and concrete walls
with varying height. Top width of the walls is 2.5 feet and the bottom
width is 3 feet.

At the outlet is an 18—inch concrete apron, 70 feet long and 68
feet wide, beneath which and entirely surrounding it, is a 4—foot thick
grouted masonry wall, extending below the natural surface to a boulder
foundation, from 4 to 8 feet below the natural surface, guarding well
against erosion. The fall from the slab to the creek channel, 250 feet
away, is 5 feet.

The valve chamber , which is 9 feet in diameter and 11 feet deep, is
at the toe of the downstream slope, and 563 feet from the south end of
the dam. The bottom is concrete, 12 inches thick , the side wall is
masonry, 18 inches thick, and the top is an 8—inch concrete slab, provided
with a steel frame trap door, 4 feet square.

In the valve pit are the gate valves on the 24—inch blowoff , and
the force pump, with pipe connections, extending through the embankment
in concrete to the 24—inch hydraulic valve at the end of the blowoff
pipe In the reservoir. Provisions for a future connection is made off
the 24—inch blowoff pipe by a 16—inch outlet tee, with a gate valve at
the end.

The outlet pipes through the embankment, are in cut and encased in
a concrete envelope, 10 feet wide and 6 feet deep, and have two concrete

I
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cutoff  walls , 2 feet thick, spaced 10 feet apart , surrounding it 18
inches from the face. The end of the 24—inch pipe , 24 feet from the
valve house, is protected from erosion by a masonry pier, and there is
an outlet channel dug to the old creek bed . The 20—inch supply pipe is
provided with a 20—inch bevel gear gate valve at the toe of the down-
stream slope.

The water taken from the reservoir for industrial use was discharged
through the 20—inch supply pipe Into a wooden Intake box, in the swamp
below the dam

On March 13, 1923, permission was granted to increase the storage
capacity of the dam by raising the embankment and the spillway 2 feet.
The alterations were designed by Gannett , Seelye & Fleming, Inc., Harris-
burg, Pennsylvania, and are shown on drawings V and VI , Appendix F.
The storage below the weir crest was increased from 3680 acre—feet to
4250 acre—feet. The embankment was raised by constructing a concrete
wall on the upstream side and steepening the top 8 feet of the down-
stream slope to l—1/2H on lv. The length of the spillway weir was
increased from 70 feet to 100 feet and a new slab and training wall was
installed . The stepped weir elevation shown on Plate V was not constru-
cted and the full length of weir was constructed at elevation 1034. The
weir was presumably set in the concrete of the old slab.

The railroad passing through the south end of the embankment creates
a 33—foot wide low section. The ends of the embankment are protected
with concrete walls (Plate VI, Appendix F). This area is about 3.25
feet below the top of the wall. Possible overflow would be discharged
along a riprapped ditch along the embankment abutment . Progress inspection
reports indicate that construction was in accordance with the plans.

Deterioration of the weir crest and spillway walls required partial
reconstruction of the upper 180—foot long section of the spillway in

• 1963 (Plate VII, Appendix F). The weir was recapped and a new 4—inch
thick slab was placed over the existing slab. The slab was reinforced
with mesh and anchored with dowels to the existing slab. Pours were
made in 20—foot by 20—foot sections with pre—formed expansion joints.

2.3 OPERATION

Formal operation records for this dam were not available for review.
The dam was constructed to augment the water supply of an existing lower
dam located 300 feet upstream. The reservoir was used as a supply of
cooling water for an electric generating plant near the south end of the
dam. The intake was located close to the power plant and the used water
was recirculated to the reservoir from the power plant to the upper
reaches of the lake. The 20—inch supply line was used for washeries and
collieries downstream of the dam.

I
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In 1926 , permIssion was granted to install temporary flashboards to
increase the storage volume while another dam was constructed for the
Panther Valley Water Company . This permit was extended on a yearly
basis until 1931. The flashboards were designed to fail if pool level
would reach 6 inches above the top of the 12—inch high flashboards.

Inspection reports indicate that slight seepage has occurred since
the dam became operable, although no flow was discovered in the marshy
toe.

2.4 EVALUATION

A. Availability

The engineering data available for review were in the files of
PennDER. The data were limited to construction drawings, as—built drawings
and reports. Actual design data or design analysis were not available.

B. Adequacy

Although actual engineering data were not available, the report
listed under Section 2.l.b supplied a thorough description of construction.
This report with the available drawings are adequate to make a reason-
able evaluation of the embankment and appurtenant structures.

C. Operating Records

Formal operating records for these facilities are not main-
tained . Available inspection reports do not indicate any serious problems,
other than the usual low priority given to good maintenance.

D. Post Construction Changes

The post construction changes have been discussed in Section
2.2 of this report and consist of the following.

1. Raising of dam and spillway weir by 2 feet in 1923. The
spillway weir was lengtht’ned at that time and a low area
in the south embankment was designed as an emergency
spillway.

2. Weir and upstream section of spiliway were rehabilitated .

3. A 5—span footbridge was constructed across the spillway
around 1921 and the bridge was lengthened to 7 spans in
1923.

•
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SECTION 3 — VISUAL FINDINGS

3.1 FINDINGS

A. General

The general appearance of the Lake Hauto Dam is good . How-
ever, maintenance of the embankment can be improved . A point of concern
is the low point in the dam at the right abutment which functions as an
emergency spillway . Appendix A of this report contains the visual
inspection check list. Reproductions of photographs taken during the
inspection are in Appendix E.

B. Embankment

j At the time of inspection the pool level was at the sp illway
weir elevation. The dam was raised using a concrete wall at the upstream
side and although some deterioration of the concrete is occurring, the
wall should function properly during periods of high pool levels. The
upstream slope is covered with cemented riprap . Some dislocations have
occurred due to ice and wave action, but this is not critical. Weeds
were growing on the cemented slope. The top of the dam is grassed and
the downstream slope is protected with loose stones. This slope has a
considerable amount of weed growth and some small brush.

A small amount of seepage water was noticed at the toe of the
dam and the flow was estimated to be about half a gallon per minute.
Some pools of water were near the toe, formed by poor drainage of the
surface. Several high spots and ridges were present in the original
surface or were formed during construction by depositing spoil.

The right abutment has a low area where the railroad tracks
pass through. This area could be used as an emergency spiliway. Concrete

• abutment walls were constructed on both sides of the track and riprap
was placed in the area where the water would flow down the slope.
Visual observation Indicates that most water would be concentrated along
the embankment abutment and a serious washout could occur. South of j
the railroad cut is another low area, approximately one foot below the
top of the dam. This low lying area is, however, far enough away from
the embankment and of such a width to prevent possible erosion of the
dam.

C. Appurtenant Structures

The intake of the 24—inch pipe is under water and is controlled
by a 24—inch  valve in a valve chamber at the downstream toe . The valve
was p a r t i a l l y  opened during the inspection and is in good condition . The
upstream hydraulic valve is not operable and there is no method of positively

I
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closing the upstream end of the pipe at the present time. The outlet
pipe was silted up, but will clean out after opening of the valve.
Immediately downstream is Tippets pond, a small manmade pond .

The spillway weir is in good condition and has a good approach.
Some spalling of the abutment walls has occurred , but they are still in
good condition. The bridge supports and a fish screen do not appear to
collect excessive debris, which could reduce the discharge efficiency.
The upper part of the discharge channel is in good condition. Further
downstream some deep erosion of the spiliway slab joints has occurred .
The cutoff wall at the end of the slab is undermined (Appendix E, Plate
III). Failure at this point during a high discharge would not endanger
the safety of the embankment.

D. Reservoir Area

The reservoir area is wooded , with homea around the north side
of the impounded lake. No sedimentation has been reported and heavy
precipitation does not cause turbid water . The watershed is mostly
wooded . Greenwood Dam, a reservoir with a 32-foot high dam, is located
2.3 miles upstream.

E. Downstream Channel

The spillway discharges to a natural stream (Appendix E, Plate
IV) which ends in the next pond (Tippets Pond). The stream is forested .
Below Tippets Pond is a residential development (Hauto Estates) and the
stream then runs through an industrial park and through Nesquehoning.
The hazard category for the dam is considered to be “High” due to the
expected additional loss of life if the dam would fail after overtopping.

3.2 EVALUATION

The main concern is the emergency spillway . If this opening is
required an investigation should be made to determine if additional
protection is required to prevent erosion of the embankment.

A better control of weed and brush growth and preventive main—
tenance on the spiliway are recommended .
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I 
•
~~

• 
. .~; : ~ - .

-

-, . 

• 
.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~~~~ ~~::



SECTION 4 — OPERATIONAL PROCEDURES

4.1 PROCEDURE

The dam was originally constructed for an electric company producing
electricity with a steam generator. Since 1967 ownership has been
several real estate companies and in 1975 ownership was transferred to
the Lake Hauto Club , an association of property owners. The lake is
used for swimming, fishing and boating , and the pool level is maintained
at spillway weir crest elevation . For boat dock maintenance the pool
level was lowered several feet in 1975 by opening the 24—inch valve.

4.2 MAINTENANCE OF DAM

Representatives of the Club stated that the weeds and brush on the
downstream slope is cut every two years. No other maintenance is provided
at the present time.

4.3 MAINTENANCE OF OPERATING FACILITIES

The 24—inch valve on the drawdown pipe had been opened three years

~~~ ago for a partial drawdown of the reservoir. No regular schedule for
maintaining and operating this valve exists.

4.4 WARNING SYSTEM

There is no formal downstream warning system in effect at present.
The owners of the facilities live year—round at the reservoir.

4.5 EVALUATION

It is recommended that a formal surveillance program and downstream
warning system be implemented for use in periods of heavy and prolonged
precipitation .

I .
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SECTION 5 - HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

A. Design Data

The hydrologic and hydraulic data available from PennDER for
Lake Hauto Dam were not very extensive. No stage—storage curve, stage
discharge curve, design storm data , f l ood hydrographs or flood routings
were available.

B. Experience Data

In the period that the dam has been in existence , since 1913,
the maximum flood occurred in 1955. At that time the pool reached a
level about 3.5 feet higher than the spillway crest. This flood was
passed without difficulty. It appears that the pool level must have
been about .75 feet above the railroad bed , but no records were avail-
able to confirm this.

C. Visual Observations

On the date of the inspection , no conditions were observed
that would indicate that the appurtenant structures of the dam could not
operate satisfactorily during a flood event until the dam is overtopped .

D. Overtopping Potential

Lake Hauto Dam has a total storage capacity of 6,250 acre—feet
and an overall height of 33 feet above streambed , both referenced to the
top of the darn. These dimensions indicate a size classification of
“Intermediate”. The hazard classification is “High” (see Section 3.l.E).

The recommended Spillway Design Flood (SDF) for a dam having
the above classifications is the Probable Maximum Flood (PMF). For this
dam, the PMF peak inflow is 11,300 cfs (see Appendix C for HEC—1 inf low
computations).

Comparison of the estimated PMF peak Inflow of 11,300 cfs with
the estimated total spillway discharge capacity of 6,420 cfs indicates
that a potential for overtopping of the Lake Hauto Dam exists.

- An estimate of the storage effect of the reservoir and routing
of the computed inf low hydrograph through the reservoir shows that this
dam does not have the necessary storage available to pass the PMF without
overtopping. The spiliway—reservoir system can pass a flood event equal
to 75% of a PMF.
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E. Spillway Adequacy

The intermediate size category and high hazard category, in
accordance with the Corps of Engineer criteria and guidelines, indicates
that the Spiliway i)esign Flood (SDF) for this dam should be the full
Probable Maximum Flood (PMF).

Calculations show that the spiliway discharge capacity and
reservoir storage capacity combine to handle 75% of the PMF.

Since the dam cannot pass the full PMF without overtopp ing but
can pass more than one—half the PMF without overtopp ing, the spillway is
considered to be inadequate but not seriously inadequate.

The hydrologic analysis for this investigation was based upon
existing conditions of the watershed . The effects of future develop-
ment were not considered .
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SECTI ON 6 — STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STA BILITY

A. Visual Observations

1. Embankment

There were no visual indications of undue embankment
stresses or sloughage. The embankment slopes appear to be stable and
the amount of detected seepage is minimal. Some standing pools are near
the toe but are caused by poor surface drainage. The top of the upstream
slope is steep but is generally well cemented. The main concern during
the visual inspection was the low area in the south abutment for a
railroad crossing. The discharge In this area is along the embankment
abutment and no indications of a protective concrete wall and riprap was
noticed. Heavy growth in this area prevented a thorough inspection. It
was the opinion of the inspection team that , due to the vulnerability of
this area to erosion during periods of heavy flow , the area should be
closed during high flow or the flow should be diverted farther away from
the embankment. The area south of the railroad is also low but due to
the width of this area serious erosion is not antici pated.

2. Appurtenant Structures

The 21s—inch blowoff is operable and appears to be satis-
factory. The spiliway weir and discharge ch.rnnel slab and walls appear
to be in good condition , except that deterioration and undermining of
the slab is occurring at the low end of the sp illway. This condition is
not endangering the safety of the dam at this point , but maintenance
would prevent future damage and costly repairs.

B. Design and Construction Data

1. Embankment

The available desi gn and constrw-tion data is not adequate
to evaluate the structural stability of the embankment and appurtenant
structures. Construction information Indicates that the embankment was
constructed with good material and under good supervision . The borings
indicate that seepage through the foundation is likel y, although a
cutoff wall was constructed . Grouting probably occurred only over a
short distance (Refer to Section 2.2) and sheetp iling was used over a
length of about 200 feet. It appears that the embankment was constructed
in accordance wi th  accepted engineering prac t i ce .

I
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2. Appur tenant  Structures

The spillway weir constructed in 1923 is not shown as
being anchor ed to the concrete and has only a 6—inch key in the old
concrete. This condition was improved by repairs in 1963 (Plate VII ,
Appendix F) and the weir should be stable. The spillway walls are of
sufficient size for the height, but no reinforcement is indicated .

C. Operating Records

There are no formal operating records. Inspection reports
indicate that slight seepage has occurred at the toe and that brush and
trees have been a maintenance problem. The presence of a downstream
pond prevents a valid determination of how serious the seepage is.

D. Post Construction Changes

The raising of the dam and sp iliway weir and the widening of
the spillway appear to be well engineered and constructed in accordance
with acceptable methods. The design of the low area for the railroad in
the south abutment included provisions to protect the embankment.
Theoretically , the discharge through the opening (33.0 feet by 3.25
feet) would concentrate along the abutment. It is questionable if the
riprap would be sufficient to prevent serious erosion and perhaps a
washout of the dam.

E. Seismic Stability

This dam is located in Seismic Zone 1 and it is considered
tha t the static stability is sufficient to withstand minor earthquake
induced dynamic forces. No studies or calculations have been made to
confirm this assumption.

L -16 -
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SECTION 7 — ASSESSMENT AND RECOMMENDATIONS

7.1 DAM ASSESSMENT

A. Safety

The visual inspection, the review of available design data and
the operational history indicates that Lake Hauto Dam is in good condition
and has been designed in accordance with acceptable engineering practice.
The main concern is the adequacy of embankment protection at the emergency
spiliway location.

In accordance with the Corps of Engineers ’ evaluation guidelines,
the spillway capacity is inadequate for passing the PMF (Probable Maximum
Flood) peak inflow without overtopping the dam. It is, however, capable
of passing 75 percent of the PMF peak inflow; therefore, it is not
considered to be seriously inadequate.

B. Adequacy of Information

The information available for review is considered to be
adequate to make a reasonable assessment of the project.

C. Urgency

It is considered important that the recommended suggestions in
this section should be implemented without delay .

D. Necessity for Additional Studies

Additional studies should be made by a qualified professional
engineer after cleaning the area of the emergency spiliway to evaluate
the adequacy of existing protection of the embankment. An analysis,
based on an accurate survey, should determine the concentration, depth
of water and flow velocity of the water discharge in that area. This
engineering analysis should include recommendations for preventing erosion
of the embankment during flow through the emergency spillway .

7.2 RECOMMENDATIONS

A. Facilities

1. It is recommended that the owner engage a qualified
professional eng ineer to evaluate the adequacy of the
embankment protection at the emergency spillway and
construct necessary improvements proposed by the engineer.
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2. The owner should make provisions for temporary closing of
the upstream ends of the 20 and 24—inch pipes for positive
closure in the event of an emergency.

B. Operation and Maintenance Procedures

The following procedures for implementation by the owner are
recommended:

1. A yearly maintenance procedure for removal of brush and
weeds on the embankment should be established .

2. The blowoff facili ty should be operated at least twice a
year .

3. Protective ri prap should be placed at the downstream end
of the spiliway slab.

4. A formal surveillance and downstream warning system
should be established to be used during periods of high
or prolonged precipitation.
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APPENDIX A

CHECKLIST OF VISUAL INSPECTION REPORT
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CHECK LIST

PHASE I - V I S U A L  INSPECTION REPORT

PA DER // 13—l—A NDI NO. PA- OO 606

NAME OF DAM Lake Hauto HAZARD CATEGORY High

TYPE OF DAM _ Earthfill

L O C A T I O N  Nesquehoning Boro. TOWNSHIP Carbon _COUNTY , PEN N SYLVA N IA

INSPECTION DATE 10/25/78 WEATHER Sunny TEMPERATURE 60’ s
I

INSPECTORS : II. Jon gsrna (Record er )  OWNER ’S REPRESENTA T1 VE (s ) :

A. Bartlett Ed Wise

R. Shireman Louis Shinn

NORMAL POOL ELEVAT ION:  1034 AT TIME OF INSPECT ION :

BREAST ELEVATION:  1040 POOL ELEVATION : 1034

SP I LLWAY ELEVAT I ON : 1034 
- TA I LWATER ELEVATION:  1005

MAXIMU M RECORDED POOL ELEVAT I ON : •10i7.5 (Hazel — 1955)
(Agnes — 1972) No valves open

GENERAL COMMENTS:

Railroad at right abutment is a low point in dam . Flow through this
“emergency” spillway would run along embankment abutment. Although
protected by riprap , failure of embankment at this point is lik.’ly.
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NDI NO. PA-OO 606
VISUAL INSPECTION

EMBANKMENT

_________________________ 
OB SERVAT IONS AND REMARKS

A . SURFACE CRACKS ‘one evident.

B. UNUSUAL MOVEMENT
BEYOND TOE gone.

C. SLOUGHING OR EROSION
OF EMBANKMENT OR Upstream riprap with some undulations .
ABUTMENT SLOPES

4

D. ALIGNMENT OF CREST:
HORIZONTAL: Good .
VERT I CAL: Good , except low emergency spillway at railroad

crossing .

E. RIPRAP FA I LURES Minor on upstream due to wave action. Riprap is
deep and no immediate concern.

F. JUNCTION EMBA N KMENT
& ABUTMENT OR Good .
SP ILLWAY

G. SEEPAGE See sketch — standing water along most of toe. 
—

Natural ground undulating .

H. DRAINS None evident.

J. GAGES & RECORDER None.

K. COVER (GROWTH) Downstream — Weeds — cut every two years
Breast — Grass and footpath

• Upstream — Cemented riprap and concrete wall.
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r
N D I  NO. PA-OO 606

VISUAL INSPECTION
OUTLET WORKS

__________________  
OBSERVATIONS AND REMARKS

A. I NTAKE STRUCTURE Pipe under water.

B. OUTLET STRUCTURE Valve chamber at downstream toe — 24” valve.

C.  OUTLET C HAN NEL Wooded narrow streambed .
Outlet pipe silted up.
Recommended to blowoff twice a year .

D. GATES One valve on blowoff pipe.

E. EMERGE NC Y GATE None.

F . OPE RATIO N & •
Opened during inspection .

CO NTROL For partial drawdown opened 3 years ago.

G . BRIDGE (ACCESS) - 
None. 
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NDI NO. PA-OO 606

V I S U A L  ~N S P L C T I O N
SPILL WAY

_____________________ 
O B S E R V A T I O N S  AND REMARKS

A. APPROACH CHANNEL Clear — small wall at left abutment.

B. WEIR:
Crest Condition Good — small ogee section .
Cracks None .
Deterioration None.
Foundation Not observed .
Abutments Slight spalling — good condition .

Fish screens on weir . Will lift up druing high
water.

C. DISCH ’~RGE CHANNEL:
Lining Concrete slab and walls.
Cracks Upstream section in good condition
Stil l i n g  Basin Downstream badl y eroded at joints.

Last cutoff wall seriously undermined . No danger
to embankment.

D. BRIDGE & PIERS
Footbridge supported on bent of railtrack.

E. GATES & OPERAT I ON
EQU I PMENT None.

F. CONTROL & HISTORY
Maximum 3.5 feet over spillway during Hazel (1955) .

_ _ _  
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NDI NO. PA-OO 606

V I S U A L  I N S P E C T I O N

________________________ 
O B S E R V A T I O NS AND RE MA RKS

I NSTRUMENTAT ION

Monumentation None.

Observation Wells None.

Weirs None.

Piezometers None.

Staff Gauge None.

Other None.

RESERVOIR

Slope s Wooded with residential development.

Sedimentation None reported .

Watershed Mostly wooded . Immediately upstream of this
Description reservoir is Greenwood Dam (ND S NO. PA—OO7Ol)

DOWNSTREA M CHA NN EL
- —  

Wooded natural stream, ending in next pond .
Condition Tippets pond .

• Slopes Rocks, stone and trees.

Approx i mate Hauto Estates and Nesquehoning
Population 30 + Nesquehoning .

_ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

No. Homes Couple dozen homes in Hauto Estates and
Nesquehoning .
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• C H E C K  L I S T

E N G I N E E R I N G  DATA

PA DER ~ 13—1 NDI NO. PA-OO 606

NAME OF DAM LAKE HAUTO DAM

ITEM REMARKS

AS-BU I LT DRAWINGS Progress drawing with as—built details up to
October 15, 1913 in PennDER file (poor condition
not reproduced).

REGIONAL VICINITY MAP U.S.G.S . Quadrang le Tamaqua , PA
See Pla te II , Appendix F

CONSTRUCT ION HISTORY Constructed from 1912 to January, 1914. Raised
in 1923. Spillway weir and first 175 feet of
spiliway chute reconstructed in 1963.

GENERAL PLAN OF DAM
See Appendix F, Plate III.

T Y P I C A L  S E C T I O N S
OF DAM See Appendix F, Plate III and V.

OUTLETS :
PLAN See Appendix F, Plate III
DETAILS In PennDER Files
CONSTRA INTS None
DISCHARGE RATINGS None

I
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ND I NO. PA-OO 606

ENGINEERING DATA

ITEM REMARKS

RAINFALL &
RESERVOIR RECORDS None.

DESIGN REPORTS None.

GEOLOGY REPORTS Short descr iption in Report on Construction
of Hauto Dam, dated May, 1914 by PennDER.

DESIGN COMPUTATIONS : None , except in reports on application for
HYDROLOGY & construction or additions.

HYDRAULICS
DAM STABILITY
SEEPAGE STUDIES

MATERIALS I N V E S T I G A T I O N S :
BORING RECORDS See Palte IV, Append ix F.
LABORATORY None.
FIELD Description of visual inspection.

POST CO N STRUCT I ON None
SURVEYS OF DAM

BORROW SOURCES From excavation of power plant at south end
of dam (80%) and from north hillside.

~~~~~~~ 
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NDI NO. PA-OO 606

ENGINEERING DATA

ITEM REMARKS

MONITORING SYSTEMS None.

MODIFICAT I ONS Raised dam and spiliway crest in 1923. Widened
spiliway from 70 feet to 100 feet.

HIGH POOL RECORDS None.

POST CONSTRUCT l Oll Report by DER upon comp letion of construction.

ENGINEERING STUDIES Reports by DER upon app lication for raising dam

& REPORTS in 1923, installation of temporary flashboards
and (1926—1930) , and rehabilitation of sp ill—
way (1963).

P R I O R  A C C I D E N T S  OR
FAILURE OF DAM No failures of dam.

D e s c r i p t i o n :

Reports:

MA I NTE N ANCE & Inspection reports by DER.

OPERAT I ON RECORDS

SPILLWAY PLAN , SECTIONS
AND DETAILS Plates III, V and VI, Appendix D.

I
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NDI NO. PA-OO 606

ENGINEERIN G DATA

ITEM REMARKS

OPERATING EQU I PMENT , Drawing in PennDER file detailing valve pit.
PLANS & DETAILS

CONSTRUCTION RECORDS As—built drawing, October , 1913.
Progress reports on construction by PennDER.

PREVIOUS INSPECTION Regular Inspection Reports by DER, since 1920.
REPORTS 6 DEFICIENCIES Most reports discuss seepage and marshy conditions

at toe.

Pi I SCELLANEOUS

B-~

_ _ _ _ _ _ _  ~~~~



r
NDI NO. PA-OO 606

CHECK L IST
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

DRA I NAGE AREA CHARACTERISTICS: Mostly wooded — mountains -

ELEVAT ION :

TOP NORMAL POOL & STORAGE CAPAC I TY : Elev. 1034 4250 Acr e-Feet

TOP FLOOD CONTROL POOL & STORAGE CAPACIT Y :E1.1040 6250 Acre-Feet

MAXIMUM DESIGN POOL: Elev. 1040 -

TOP DAM : Elev . 1040

SPILL WAY

a. Elevation 1040

b. Type Uncontrolled Ogee —
c. Width 100

d. Length 600

Left abutment plus emergency spiliway in
e. Location Sp ill ove r right ~hutjnpnt.

f. Numbe r and Type of Gates None.

OUTLET WORKS :

a. Type 24—inch blowoff pipe.

b. Location 560 feet south of spillway 
—

c. Entrance inverts 1008.7

d. Exit inverts 1008.3

e. Emergency drawdown facili ties 24—inch blowoff

• 

- 
HYDROMETEOROLOGICAL GAGES :

a. Type None

b. Location None

c. Records None

MAX I MUM NON-DAMAGING DISCHARGE: 8,850 cfs
I

4 8-5
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SU~~•1ARY DESCRIP TION
• OF

FLOOD HYDROGRAPII PACKAGE (HEC—l)
DAN SAFETY VERS I ON

Th e hydr o logi c and hydraulic evaluation for this inspection report
has emp loyed computer technl qe2s using the Corps of Engineers computer
program identified as the Flood Hydrograph Package (HEC—l) Dam Safets.-
Version.

The program has been desi gned to enable the user to perform two
basic types of hydrologic analyses: (1) the evaluation of t h e over-
topp ing potentia l of the dam , and (2) the capahfli.ty to estimate th~
downstream hydrologic—hydraulic consequences resulting from assumed
structural failures of the dam . A brief summary of the computation
proc edures typ icall y used in the dam over topp ing anal ysis is sh own
below.

— Development of an inflow hydrograp h to the reservoir.

— Routing of the inflow hvdrograp h(s) through the reservoir to
determine if the event(s) analyzed would overtop the dam.

— Routing of the outflow hydrograp h(s) of the reservoir to
desired downstream locations. The results provide the peak
d i s c h a r g e , t ime of t he  peak  d i s c h a r g e  and maximum stage of
each rou ted  hyd rograp h at the o u t l et  of the  r each .

ihe  o u t p u t  data p r o v i d e d  b y t h i s  p rog ram p er m i t s  t he  compar ison  of
downstream conditions just prior to a breach failur e with that a f t e r  a

• breach failure and the dvt&rmiaation .15 to whether or not there is a
si gn i f i c a n t in c r ease in the hazard  to loss of l i f e  as a res u l t of such a
failure.

The results of the studies conducted for this report are presented
in Sec tion 5.

For d e t a i l e d  i n f o r m a t i o n  r e g a r d i n g  this program refer to the Users
Manual for the Flood Hydrograp h Package (HEC—l) Dam Safety Version
pr epared by the Hy dr olog ic Engineering Cen ter , U. S. Army Corps of

• Engineers , Davis, California.
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— LAsi No~;F!c~izoN 

- 

“1 A~J3 78 - o v(a ro PPI~VG. 4//AL YS~S
1/7

I 41 L~~E R~UTO 041 *“* NE~QUE H ONING CREE K- — 2 - - -- 42 - MUCH CHU~ TIP., CAR1IO’4 JNTY , ~~~~

3 43 ND! t P4—00606 PA tEk I 11-1-A
4 B 300 0 15 0 0 0 0 0 -4 0— - 

~~~~~~~~~~ 5 
6 J 1 9 1
7 ~1 1 .9 .8 .7 .6 .5 .4 .3 .15___ — 

~ K I I
9 Ni INFLOW HYPROGRAF-H GREENWOO D DA~ SUBAREA
10 N 1 1 5.58 9.02

P 22,6 - 113 - 123 132 142
12 1 1 .05
13 W 3.85 .45
14~~~~ 

- X —1.5 - .05 - 2
15 N 1 2 1
16 Ni RESERVOIR ROUTING - GREEN.*30D [IA P1

- 1 0
18 Yl I ii

_

~~~ —1
19 1~ 1059 1060 1061 1062 1063 1064 1065 1066.1 1066.4 1066.8

-
— • 20~~ Y4 1067 1067.4 1068

21 Y5 0 355 960 1642 2282 2922 3594 4378 4674 5443
22 Y5 5948 7080 9980
23 $4 0 111.1 130,4 275.5

• 24 $E1028.4 1059 1060 1080
25 $5 1059

$D1066.1 • -

27 N 3 1
28 Ni INFLOW HYD ROGRAP H HAUTO SUBAREA

-- fl 1 1 3.44
• 30 p 22.6 113 123 132 142

_ _ _ _ _  

31 T 1 .05
32 • W 3.01 • 

.45
• . 33 X -1,5 — .05 2

34 K 2 4 1
35 - - Ni COM BIN ED H Y DR OGRAP HS
36 N 1 5 1
37 Ni RESERVOIR ROUTING — LA K E HAUTO

— 

~~~~~39 Y 1 0
39 Yl I 42~

) —
~

40 Y4 1034 1034.5 1035 1036 1036.7 1037,1 1037.9 1038.9 1039,1 1039.5
- Y4 1040

42 Y5 0 134 380 1075 1686 2 6  3042 4407 4726 5432
43 15 6411

—______ - -  44 - -  

*4 0 287.7 380.5 484.6 •

45 SE 989,7 1034 1040 1060
46 *5 103-1

SD 1040 2.7 1.5 1600  -

48 K 99
1 PREVI EM OF SEQUENCE OF STRE AM NETW ORK CALCULATIONS

RU:~0FF HY[I~0GT APH 41 1
ROUTE HY0RO~FA FH 10 2

• - - • • - - RUNOFF HYDR00R~ .PH AT  3 
-

COMB INE 2 HYIIRUGF:APHS Al 4
ROUTE HY(’ROC’RAPH TO 5• -- - - - •  END OF NETWORK - • -

— —  _~~~~iJ_ ... ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • • _ • _~~ _~~~~ ._ • —
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LAKE HA UTO DAM flU NESQUEHONING CREEK
V -

- MUCH CHUNK TVP .. CARBON COUNTY, PA ,~~~~ 
— — . - 

-

- 
- - 

ND! $ P4—00606 PA PER. $ 13—1—A - 
- . 

- • .4 - • . 
- 

JOB SPECIFICATION ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •

- P40 NHR NMIN 1DM IHR - ThIN ME TRC !PLT IPRI NSTAN
300 0 15 0 - 

0 • 0 0 0 -4 0
— JOPER -— NUT IROPT TRACE -- _______ - —_____

i - - - 
5 0 0 0 -

‘ 
-
~ 

- MULTI-PLAN ANALYSES TO RE PERFORMED
NPLAN : 1 NRvI0: 9 LRTIO~ I RTIDS: 1,00 - .90 .80 .70 .60 .50 .40 .30 - .15

t$t$*t$*$t $$$$**$*$* $***1**t $t ***ua*t*
-• ________ ______ - - - - • - - -  SUB-AREA RUNOFF COMPUTATION •

________ 
INFLOW HYIIROGRAPH GRFEN~IJOOD 11AM SUBAREA______-- -. • - ISTAO ICOMP - 

IECON ITAPE JPLI JF-RT IUA~E ISTAGF JAUTO
1 0 0 0 0 0 1 0 0

- -  

~ BROGRAPH DA T A - - - • • - • - -

IHYPG IUH6 TAR EA SNAP TRSDA TRSPC RATIO ISNOW ISANE LOCAL
- 1 1 5.58 0.00 9.02 0.00 0.000 0 0 0

PR E C IP DATA
SPFE PMS P6 P12 R74 P48 P72 P96-- 

0.00 22.60 113.00 123.00 132.00 142.00 0.00 0.00~~TRSPC COMPUTED BY THE PROGRA M IS .800

- -- 
LOSS DATA -

LROPI STRKR DLINR RTIOL ERAIN STRNS P110K ST RTL CNSTL ALSMX RT IMP
- 

0 0,00 0.00 1.00 0.00 0,00 1.00 1,00 .05 0.00 0.00

UNIT HIDROORAFH DATA
______________ 

IP: 3.85 CP~ .45 P414: 0

RECESSION DATA
_________ — 

STRTO: —1.50 ORCSN: — .05 RIIOR: 2.00 
-

• . UNIT HYI’ROGRAPHIOO END-OF—PERIOD ORDINATES, 1AG~ 3.88 HOURS, CP~ .45 VOL~~ .98
• - 6. 24, 49. 80. 115. 152. 193, 235. 278. 317.

351. 380. 403. 420, 430, 411, 421, 404. 3R8. 373.

358. 344, 330. 317. 304, 292. 280. 269, 258. 248.
238. 228. 219, 210. 202. 194, 186. 179, 172. 165.

• - __________ 

~ 158. 152. - 146. 140. 134. 129, 124. 119. 114. 110. —

105. 101. 97. 93. 89. 86. 82. 79, 76. 73,
70, 67, 64. 82. 59. 57. 55. 53, 50. 48.-— 

~~~~~~~~~~~~~~~~~~~ 43. 41, 39. 38. 36. 35. 34. 32. —

31. 30. 28. 27. 26. 25. 24. 23. 27. 21,• 21. 20. 19. 18. 17. 17. 16. 15, 15. 14.
I

0 END-OF-PERIOD FLOW
MO.D4 HR.IIN PERIOD RAIN EXCS LOSS COMP U MO,DA HR.MN PERIOD RAIN EXCS loss COMP 0

SlIM ‘
~~ -~~ 1,

- I 
~~~~~

- —— -  
S 

~~ ~~
. • -

~~~~~~~ 
- 

,~ .‘ 
• 

4-.
___________________ — .~~~~~~ —-——————-——•—------- —.——----•-- —- - - - 

— - — — - — • —.- - -. 2~ 
- 

~~~~~~~~~~~~~~ I ~~~~~~~~~~ ‘
~~~~. ~~~~~~
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—— 

~~~~
— —-_—  HYD N OGRAPH RO UTING - - - - -

______________________ - RESERVOIR ROUTING - GREENWOO D DAM
- 

~~~~~~ISTA0 ICOMP - IECO’l ITAPE JPL1~~ JPRT INAME ISTAGE IAU1O~~~~~~~~~~ 
-.

2 1 0 0 0 0 1 0 0
_______________________________ ROUTING 11414

• QLOSS CLOSS AVG~ IRES ISAME 1OPT IPMP~~~~~~~~LSTR~~ 
-— - -

0.0 0.000 0.00 1 0 0 0 0 -

-— NSTPS~~NSTDL 146 AMSKK - X 15K ST~ A ISP~~
A T ”

- 1 0 0 0.000 0,000 0.000 1135. —1 
-

- 
STAGE 1059.0 1060,0 106i.0~~~ 1062,Q 1063,0 1064.0 1065,0 1066,1 1066,4—1066,F

- . 1067.0 1067.4 1068.0

FLOW 0. 355. 960. 1642. 2282. 2922. 3594. 4378. 4674. 5443.
5948. 7080, 9980.

SURFACE AREA: 0. 111. 130. 276.

___________ 

CAPACITY: 0. 1133. 1254. 5223.

ELEVATION: 1028. 1059, 1060. 1080.

- — —  CREL SPWIP~~~COOW “EXPW ELEVL~~ COOL CARE A EXPL
1059.0 0.0 0,0 0.0 0.0 0,0 0.0 0.0 

- 
OAN DATA —

TOPEL COOP EXF D DAMUID
_____ 

1066.1 0.0 0.0 0.

PEAK OUTFLOW IS 6820. AT TIME 45.00 HOURS

PEAK OUTFLOW IS 5899. AT TIME 45,25 HOURS

PEAK OUTFLOW IS 4934. AT TIME 45.75 HOURS

PEAK OUTFLOW IS 4165. AT TIME 46.00 HOURS

PEAK OUTFLOW IS 3568. AT TIME 46,00 HOURS

PEAK OUT FLOW IS 2979. AT TIME 46.00 HOURS

PEAK OUTFLOW IS 2396. AT TIME 46.00 HOURS

PEAK OUT FLOW IS 1809. AT TIME 45.75 HOURS

• PEAK OUTFLOW IS 879. AT 1I~.E 46.00 HOURS
I

J - $$*$$*S*t$ $$$$U*$I$ 1*** I** I** $*** I1 **** $tt *t *t *t * - - • —

I.

L _ _ _ _ _ _ _ _  _  _

-

- 5- -.- . - 4 . -

- 
-

~~~ 
-- • ~~~~~~~~~~~~~~~~ • : ~~~~ ~~~~~~~~~~ —--~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _ _



—-- — 
_ __ _$ $ $ $* $* I* *  

- 

1*544*1*1* 
- 

*-4u,*1**s *t ******** *** u****1 - -4- 
-

- ______ 

SUB-AREA RUNOFF COMPUTATION

• 
- INFLOW HY[IROGRA PH HAtJTO SUBA REA

________________________ 

15140 ICOMP IECON ITAPE JPL1 JPRI INANE ISTAGE IAUTO—

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

. 

— ~~~~~~~~~~ 0 O ~~~~~0 
- 0

-
. 

- 

HYDROGRAPH DATA
- IHYDG~~~IUH6 1AREA SNAP TRSDA TRSPC - RATIO ISNOW ISAME 10C4L

‘: 
- 

1 1 3.44 0,00 9.02 0.00 0.000 0 0 0

- - 
- -- 

- - - - 
- — 

~PRECJP DATA 
- - ____ ___________

- ‘ . - - - 

SPFE PMS P6 P12 P24 R48 P72 P96
0.00 22.60 113.00 123,00 132.00 142.00 0.00 0.00

~~~~~TRSPC COMPUTED BY THE PROGRAM IS .800 - - -  • 

LOSS DATA
LROPT STR NR DLTNR RTIO L -- ERAIN STRNS RTICK STRT I CI4STI AE SMX RTIMP ~~~ 

-

0 0.00 0.00 1.00 0.00 0.00 1.00 1.00 .05 0.00 0.00
—- - - - • UNIT HYDSOGRA FH DATA

TP: 3.01 CP: .45 N1A~ 0
_______ — • RECESSION DATA - -

SIRTO: —1.50 (IRCSN= — .05 RTIOR: 2.00

• —  - - -  —- UNIT HYPRDGRAPH 100 END-OF-PERIOD ORDINATES , LAG~ 3.03 F~fl’)RS. CP: .4 5 VOL; .99
7. 21, 56. 90, 128. 170. 713. ~57. 7P5~ 311.

330. 339, 336, 322. 305. 790 , 275. 261. 745, 235.- -_____  

~~~~~223, 212. ~~ 2O1. i91,~~~ i81. 172. 163, 155. 147. 140 ,
133. 126, 119. 113. 108, 102. 97, 9? , 87 , 83.

________ 

79, 75, 71. 67. 84. 61. 58. 55. 52. 49.
47, 44. 42. 40. 38. 36. 34, 32 . 31. 29.
28. 26. 25. 24. 23. 21. 20, 19, 18. 17.

_________ 

16. 16. 15, 14. 13. 13. 12. ii , 11. 10. 
10. 9. 9, 8. 8. 8. 7. 7. 6, 6.
6. 6. 5. 5. 5. 4. 4. 4. 4. 4.

ENrI-OF-PERI0D PLOW - -. —-

MO.D4 HR - NH PERIOD RAIN EXCS LOSS COMP U NO .04 HR.MN PERIOD RAIN EXCS LOSS COMP 0

St’M 25.67 23 .28 2,40 205723 .
________ 

652.)( 591.)( 61.)( 5825.43)

- _ _ _ _ _ _ _ _ _ _ _— — — —  

*15*5*13*5 
- - 

t s **** *s ** s****1*1*$ 1t**t**** l 
- • • 

*1*3*1*15* - -

__________ 
COMBINE HY DROGRAPHS

COMBINED HYDROGRAPHS

_________ 
- 19140 ICOMP IECON ITAPE JPLT JPRT INAN E ISTAG E IAUT O

4 2 0 0 0 0 1 - 0 0

• -I - ._-- • • - • - -  •

111333us$ ***$*s*1** *** *s ss *s$ $*$*$*I**1 *3*5*3*5*5

HYPROGRAPH ROUTING -

- —.-—— - -- —_ -•-• • -  - - r
~~~~

— —
~~~~ 

- -  - - •— —

- 14- 
-

- - -
- -~~~ - -4--• 

-
.
.~

-.‘., 
-4-
. - - 4.
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~TTIT~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
— - - -  ——

- - - -  - - • 
HYDROGRAPH ROUTING - - - - - -

RESERVOIR ROUTING — LA NE HAUT O
- -- - - - • -- 

ISTAO ICOMP IECON ITAPF JPLT JPRT INANE ISTAGE IAUTO -- --

5 1 0 0 0 0 1 0 0
5- - 

POUTING DATA
01.055 CLOSS - AVG - IRES ISAM E IOPT IPMP -- LSTR -
0.0 0.000 0.00 1 0 0 0 0

____ - NSTPS - NSTPL LAG ANSKK X TSK STORA ISPRAT
1 0 0 0.000 0.000 0,000 4250. -I

STAGE~~~ 1034.0 ~~1034.5 —- 1035.0 1036.0 1036.7 1037.1 1037.? 1038.9 -• 1039.1 1039.5
1040.0

FLOW 0. 134, 380. 1075. 1686. 2096. 3042. 4407. 47~6. 5432.
6411.

SURFACE AREA : - 0. 288, 381. 465,

CAPACITY: 0. 4248. 6246. 14884.

ELEVATION: 990. 1034, 1040. 1060.

CREL SPW ID COOW EXPW ELEVL COOL CARFA EXPL -

1034.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0

——  - - • PAM DATA -

TOF EL COOP EXPI’ P414-W IT ’

1040.0 2.7 1.5 1600.

PEAK OUTFLOW IS 10507. AT TIME 45.50 HOURS

PEAK OUTFLOW IS 8855. AT TIME 46.00 HOURS

PEAK OUTFLOW IS 7131. 41 TIME 46.75 HOURS

PEAK OUTFLOW IS 5906. AT TIME 47.25 HOURS

PEAK OUTFLOW IS 4931. AT TIME 47.50 HOURS

PEAK OUTFLOW IS 4020. AT TINE 47.75 HOURS

PEAK OUTFLOW IS 3138. AT TINE 48.00 HOURS -
•

PEAK OUTFLOW IS 2267. AT TIME 48.25 HOURS

— 

- PEAK OUTFLOW IS 1001, AT TIME 49.25 HOURS

— 

ss*Ius ns —

- ~~~~~~~~~ 
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—~~~~~~~~ - 
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PEAK FLOW AND STORAGE (END OF PERIOD) SUMMARY FOR MULTIPLE PLA N - RA T i O  EC0~~ 0MIC CCN~~ liTAT1~~~ ;S
_______ _______ 

FLOWS IN CUBIC FEET PER SECOHU ~~~~ 1~ETi~ S ~~EP SECON~ ’ )______ - •  —- 

AREA IN SQUARE MILES (SQUARE KILOMETERS)  
- - -  —

—-  --  —- ———  - - - - - — 
RATIOS APPLIETI TO FLOUS -

OPERATION STATION AREA PLAN RATIO I RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIC -~ RATIO 7 RA TIO 8 RATIO
______________ 

1.00 .90 .80 .70 .60 .50 .40 .30 .1

HYDROGRAPH AT 1 5.58 1 7581, 6823 . 6065, 5307. 4549 . 2791 . ~033, 7274 . 11~~-
14.45) 1 214.68)1 193,21)1 171.74 ( 150.27)1 128.81)1 107,34)~ 85 .67 )1  6 4 . 4 0) 1  32.20 -

ROUTED TO 2 5.58 1 6820. 5399. 4934. 4165. 3563. 297?. 73c~, 
~~~ 37~C 14.45) - 

I 19 3. 13 ) (  1 6 7.0 4 )1  1 3 9,7 3 )1  1 1 7.9 4 )1  1 0 1,0 3) 1  8 4 . 3 7 )1  67 ,8 6 )1  5 1 . 2 1 )1  2 4.8 9 -

HYDROGRAPH AT 3 3.44 1 5540. 4986. 4432. 3873. 332~, 2770. 7216. 1~~2, 8.1.— 

C 8.91 )  
- 

C 156.88)( 141.19)1 125.50)1 109.81>1 94.13)1 ?8.44)( 62.75)( 47.06)1 23.53

‘ OMBINED 4 9,02 1 11321. 9733, 8178. 7159, 6142. 5132. 4123. 3105. 15c-~--- C 23.38) - - C - 320.57 ) 1 275 .60)1 231 .59)1 202.71 )1 173.92)1 14 5.32 )( 116.74)1 87.92 ) 1 42.6 0

ROUTED TO 5 9.02 1 10507. 6855. 723 1, 5906 . 4931. )0 t) , 3l .I~~ . 7267. iO~- - (  - 23 .36) C 297.53)1 250.74)1 201.93 ) 1 167 .24 ) 1 139.63) 1 113.82)1 38 .66 ) 1 64.21 )1 2B.3~
1 - SUMMARY OF DAN SAFETY ANALYSIS

PLAN 1 ... . . . . . . . . . . . .  INITIAL VALUE SPILLWA( CREST TOP OF PAM
• - 

ELEVATION - 

1059.01 1O59,~C 1066.10 -- -

STORA G E 1135, 1133. 2~~~.OUTFLOW 5. 0. 43 78 .

RATIO MA X I MUM MA X I MUM MAX IMUM MAXIMUM DUFA T IflN T IME CF TJ~E OF
OF -• RESERVOIR - -  - PEPT~ STORAGE OUTF ~QU f c ER TOP • MAX OUTF LOW FAiLUR E - • - -

PNF W IS.EI.EV OVER DAM AC-FT CR5 H OUR S hG~~S HOURS

1.00 1067,31 1.21 - 
7373.  ~ -~~ 20 .  ~~.75  4 5 , ’~~ O . -~~0

.90 1066.98 .88 2316, 5599. 5.00 45.~5 0.00
_____________________ 

.80 1066.54 .44 2239, 4934. 3.25 45.75 0.00

.70 
- 

1065.80 0.00 2114, 4~65. 0.00 ~~~ 0.00
.80 1064.96 0.00 1976. 3563. 0.00 4-~~~ 0 0,00 
.50 1064,09 0.00 137 , 2979, 0,00 46.~-G 0.00

~.4O 1063.18 0.00 
- 

1699. 239 6 .  -
~~~ 00 4~~.0-~ 0 .I~

.30 1062.26 0.00 1564, 1509, 0.00 45.75 0.00• .15 1060.87 0.00 1369. 879. 0.’’ 4 - - -~~0
P — — — —  — _5~~~~~~___ _~~~~~~ ___  ,— —— — _ 1~~_ _a— — —

L 
• 
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1 SUM~~A~~Y or 0~W ~ VtTY AW~LYSIS - • -

- PLAN F..~~.........,, 
— - 

INITIAL VALUE SPILIUAY CREST TOP CF fl~ 
- -  —

ELE )ATI O N 1034.00 1034.00 1040.00
__________________ 

STORAGE 4250 . 4246 .  6746 ,
-____________ - OUTFLOW -— - 

1. 0. 6411. - • -

- RATIO 
- -  

MAXIMUM MA XIMUM MAX IMUH 1~AXIKUM PUFA7 I2~ TI~— E CF TTM E CF
) OF RESERVOIR DEPTH ST ORAO E OUTF LG~ OVER TOP NAX 0~~1~~ 04 FA~LUFE

PMF W.S.ELEV OVER PAM AC-FT CR5 HOURS HOURS HOURS

1.00 1040,73 .73 6527. j~~ T0 7 , 6,50 4~ .5C, 0.00
.90 1 0 4 0 . 50  .50 643 ~. 6~55, j,25 46~’-~ 0.00

- 
.80 1040.19 . 19  ~~~i9 .  2 1 31 .  3.~~O ~~~~~
.70 1039. 73 0 .00 4 14 4 . 5~~0A .  0 .0 0  4 7,~~
.60 1039.22 0.00 5953. ~S31, 0.00 47 .’~~ 0 ,00

-_________ - - - - -  .50 1038.62 0, 00 5736 .  4 02 0 ,  fl .OO 47 .75 0 ,70
. 4 0  1037.97  0 .00  550g .  313~. 0,00 4 F ,0 0 0.00
.30 1037.24 0.00 5260. 2267. 0.00 ~~~ 0.00

- 
.15 1035.89 0.00 

- 
4819, 1001, 0,00 

- - 
49 .25  0.00 

-

FLOOD HYDROG RAPH PACKAGE (HEC- 1)
- VAM SAFETY VERSION - JULY 1978  • - - - -

LAST NCDIFI CATION 2! AUG 78

EOI ENCOUNTERED. - - - - - -

• • N>

)

) - -

• ~ L.

4 -
~

L ~~~~~ - - - ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~
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GEOLOGIC REPORT

Bedrock — Dam and Reservoir

Formation Name: Middle Member of the Mauch Chunk Formation .

Litho
~~~ X: Grayi sh red and reddish brown sandstone interbedded

with similarl y colored siltstone , mud stone and shah- . Some thin
interbeds of green to gray ish green mudstones are common.

Structure

The dam is 1 oca t t-d on the south l imb of the Frackv ill e .int i ci m e .
Bedding plane thrust f~ ul ts arc- mapped on both the nortn and
south sides of the val h v of Nesque-lioning Creek. The beds in the
vicinity of the dam strike N70°E and d ip 40° S.

Fracture tra~- .-s are- scarce in the area , traces trending NlO°W ,
N5°W, N60°W and N55°W were observed .

Overburden

The overburden In the . i rea of the dam is very thick , and consists
of both eel I uvium , a poorly sor ted mixture of bould ers , sand and
c lay derived from the ad) acent r id~ze- s . and a I luvium , i -e ns  i.st ing
of sand , silt and clay in the valle y of Nesquehoning Creek.

The available boring logs Include oniy one that penetrated the
col luvitim to bedrock. The col luv ium in that hole was 106 feet
deep. Another was  apparent ly in alluvium to 87.5 feet , and it may
have been in alluvium or weathered bedrock to 11 3 feet . The remaining

* holes are from 13 to 80 feet deep and all bottomed in overburden
material.

Aq~ ifcr Cha ra c t e ristics

Wit Lie some of the s-inds t one units in the Maticli Chunk Format ion may
have some primary porrslty and perm eabilit y , most or all , ground
water movement is aUng bedding planes and frac tures. Since the
gra ins and cement ef the rock are essentiall y insoluble minerals ,
there is little chance of enlargement of fracture openings by
ground water movement.

I
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Discuss ion

This dam was constructed with a concrete cutoff wall and p u d d l e
trench , that was specified to he to “impervious material ”. There
is no indication that this trench reached bedrock anywhere. Sheet
piling was driven near the center of the dam , and some grouting
was done.

The colluvium on which t h i s  dam was founded is described to be
sand , clay and silt. Generally speaking this is probably rather
impermeable materi al , but permeable streaks do exist in some
p laces. Leakage apparentl y occurs throug h the colluvium below the
cutoff wall, if any of this leakage is turbid at any time , there
is the possibilit y that the leakage could increase throug h r emoval
of clay and silt particles.

Sources of Information

1. Wood , Cordon H. (1974) “Geologic Map of the Tamaqua Quadrang le ,
Carbon and Schuy lkill Counties , Pa.”.

2. Air Photograp hs, scale 1:24,000, dated 1969.

3. Core Boring Information in file.
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GEOLOGIC MAP - Hauto Darn

‘°—~~~~~~~~ H ‘~‘~ T~ ~,~;2S V
~>

(geology from U.S.G .S.  Map GQ-1133)

[ ~~~~ Alluvium 1 ~~ 1~
0
~

0fb Fm.

F Llew•llyn Fm. Catskill Fm.
_ _  

C,

Pott sville Fm . — — —  thrust fault
P — —  air photo fract ure

trace
Mauch Chunk Fm; upper member

Mauch Chunk Fm; middle member 

I
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