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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 topo-
graphic mapping, subsurface ;eatigations , testing , and detailed
computational evaluations are beyond the scope of a Phase I in-
vestigation ; 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 sva~lable to the in-
spection team. In cases where the reservoir was lowered or drained
prior to inspection , such action , while improving the stability
and safety of the dam , removes the normal load on the structure
and may obscure certain conditions which might otherwise be
detectable if inspected under the normal operating environment
of the structure .

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
frequent inspections can unsafe conditions be detected and only
through continued care and maintenance can these conditions be pre-
vented or corrected .

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guid e—
lines, the •pillway design flood is based on th. estimated “Probable
Maximum Flood” for the region (greatest reasonably possible storm
runoff), or fractions thereof. The spillway design flood provides
a measure of relative spiliway capacity and serves as an aid in
determining the need for more detailed hydrologic and hydraulic
studies , consi”~ring the size of the dam, its general condi tion and
the down.tre,r . damage potential.
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PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITION

AND

RECOMMENDED ACTION

Name of Dam : Briar Creek
NDI ID No. PA— 0O651/DER ID No. 19—77/
SCS ID No. PA—14 97

Owner: Pennsylvania Fish Commission

State Located : Pennsylvania

County Located: Columbia

Stream: East Branch Briar Creek

) Date of Inspection : 10 April 1979

Inspection Team : Gannett Fleming Corddry and
Carpenter, Inc .

Consulting Engineers
P.O. Box 1963
Harrisburg , Pennsylvania 17105

-i i
Based on visual inspection, available records , cal-

culations and past operational performance , Briar Creek
Dam is judged to be in good condition. The existing
spillway can pass the Probable Maximum Flood (PMF)
without overtopping of the dam. The spillway capacity
is rated as adequate.

There is a slope stability analysis for the embank-
ment, which indicates that the embankment has adequate
factors of safety. There is no evidence of significant
problems threatening the embankment . A slide and sink—
holes have developed in the auxiliary spiliway .
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The following measures are recommended to be under-

taken by the Owner , in approximate order of priority,
without delay:

(1) Continue°to monitor the filled sinkholes in
the auxiliary spiliway . Should the sinkholes develop
further or should others develop, assess their size,
location, and reason for development to determine if
the assumption that they are not a hazard to the dam is
valid.

(2) Extend the riprap on the upstream slope to a
reasonable height above the main spillway riser crest.
Inspect the upstream embankment after each flood for
evidence of erosion . Repair the embankment as necessary.

(3) Continue to monitor the right bank slope near
the auxiliary spillway . Any changes should be cause
for immediate remedial measures.

(14) Perform surveys to ascertain if the auxiliary
spillway crest is at its design grade.

(5) Implement the planned inspection of the main
spillway conduit and riser to determine if elongation of
the conduit and cavitation damage to the riser have oc-
curred. If pool conditions prevent the implementation
of the inspection , the pool should be drawn down as re-
quired to provide the opportunity for inspection.

(6) As part of the regular maintenance program ,
remove the tree near the impact basin , replace the missing
riprap at the impact basin , provide better control of
foot traffic on the embankment , and continue efforts to
remove burrowing animals.

In addition , it is recommended that the Owner modify
his operational procedures as follows :

(1) Develop a detailed emergency operation and
warning system for Briar Creek Dam.

(2) Provide round—the—clock surveillance of Briar
Creek Dam during periods of unusually heavy rains.

-v-
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(3) When warnings of a storm of major 
proportions

are given by the National Weather 
Service , the Owner

should activate his emergency 
operation and warning sys-

tem procedures .

Submitted by:

GANNE TT FLEMIN G CORDDRY
AND CARPENTER , INC.

C.# PROffSS%ONP.~
. 

~~

IILBERT CH A!%LES U3~KE 
______________________

e No. 2201-E L C. HOOKE

s P Head , Dam Section

Date: 22 June 1979

Approved by:

DEPAR TMENT OF THE ARMY
BALTIMORE DISTRICT , CORPS OF ENGINEERS
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SUSQUEHANNA R I V E R  BASIN

EAST BRANCH B R I A R  CREE K ,  COLUMBIA COUNTY

P E N N S Y L V A N I A

B R I A R  CREEK DAM

NDI ID No.  P A — 0 O 6 5 l
DE R ID No. 19-77
SCS ID No .  PA — L 197

P E N N S Y L V A N I A  FISH COMMISSION

PHASE I INSPECTION REPORT

N A T I O N A L  DAM INSPECTION P R O G R A M

SECTION 1

PROJECT INFORMATION

1.1 General .

a. A u t h o r i t y .  The Dam Inspec t ion  Act , Pub l i c
Law 92 — 3 6 7 ,  au thor ized  the Secre tary  of the  Army ,
through the Cor ps of Engineers , to initiate a program
of inspection of dams throughout the United States.

b. Purpose. The purpose of the inspection is
to determine if the dam constitutes a hazard to human
life or property.

1.2 Description of Project.

a. Dam and Appurtenances. Briar Creek Dam consists
of a zoned , earthfill embankment that extends for 1,650 feet.
It is 39 feet high at maximum section . The main epiliway
is a drop spillway located near the center of the embankment.
It consists of a concrete riser that exten ds to a 142—inch£ diameter reinforced concrete pipe under the embankment. Two

( -1-
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2—foot by 2.5—foot orifices are located in the sides of tne
riser. The orifice inverts are 19.14 feet below the design
elevation of the top of the dam . The top of the riser is
13.3 feet below the design top elevation. A platform and
trash rack are provided above the rtser. The outlet wor~cs
is located at the main spiliway. It consists of a 214—inch
diameter steel pipe. A 214—inch sluice gate is provided at
the downstream end of the pipe , which outlets into the bot-
tom of the riser.

The auxIliary spiliway is at the right ab~ tment
of the dam . It is a grass—lined excavation In earth.
At the control section , the auxiliary spiliway has an
earthen crest that is 280 feet long and 7.6 feet below the
design top elevation of the dam and 5.7 feet above the top
of the main spiliway riser. The various features of tfle
dam are shown on the Plates at the end of the report and on
the Photographs in Appendix D.

b. Location. The dam is located on East Branch
Briar Creek approximately 1.7 miles northwest of Berwick ,
Pennsy lvania. Briar Creek Dam is shown on the 1969 photore—
vision to USGS ~uadrang1e , M~ fflinville , Pennsylvania , with
coordinates N14l 03’35” — W76 16’50” , in Columbia County,
Pennsylvania. The location map is shown on Plate 1.

c. Size Classification. Intermediate (39 feet high ,
1,880 acre—feet ).

d. Hazard Classification. High hazard. Downstream
conditions indicate that a high hazard classification is
warranted for Briar Creek Dam (Paragraph 5.lc.).

e. Ownership . Pennsylvania Fish Commission ,
Harrisburg , Pennsylvania.

1. Purpose of Dam. Recreation and flood control.

g. Design and Construction History . Briar Creek Dam
was planned under an agreement between the Pennsylvania
Fish Commiss ion ( O w n e r ) ,  the Soil Conserva tion Serv ice
of the U.S. Department of Agriculture (SCs), and the
Columbia County Commissioners (CCC). Under this agree-
men t, the Owne r acquired title to the land , the SCS de-
signed and funded construction of the dam , and the CCC

(
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maintains the dam and surrounding park. The dam was de-
signed between 19614 and 1965 by the SCS. The permit to
construct the dam was issued in 1966. The construction
was started in October , 1967 by the Giffin Construction
Company , LeRaysv ille , Pennsylvania under the supervision
of Earl B. Hess and D. Jean Learn, contracting off icers
for the CCC , and Harold Hur t, resident inspector for
the SCS. The dam was completed in 1968.

h. Normal Operational Procedure. The reservoir
is normal ly  maintained at the main spi llway or i f i ce  crest
level.  The gate on the out let  works is normally closed.

1.3 Per t inen t  Data.

a. Drainage Area.  ( square  mi les )  5.11

b. Discharge at Damsite .  ( c f s . )
Maximum known flood at damslte 260

Outlet works at Normal pool elevation 75

Spillway capaci ty .
Ori f ices  wi th  pool at main

spil iway r iser  crest  118
Main Spillway wi th  pooi at

aux i l i a ry  spiliway crest  256
Auxi l ia ry  spi l lway wi th  pool

at top of dam
(design computat ions)  16 ,500

c. Elevation . ( fee t  above m s l . )
Top of dam (design ) 618.6
Maximum pool 618.6
Normal pool (main spi l iway

or i f ice  c res t)  599.2
Upstream Invert  Outlet  Works 582.0
Downstream Invert  Outlet  Works 579.5
Streambed at toe of dam 579.5

d. Reservoir Length . (mi l e s )
Normal pool 0.53
Maximum pool 0 .87

‘I_i, ~~~~~~~~~~~~~~~~~~~~~~~~ 
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I e. Storage. (acre—feet) -
Normal pool 360
Maximum pool 1,880

f .  Reservoir  Surface (ac res)
Normal pool 51
Maximum pool 107

g. Dam.
Type Zoned

Earthf ill

Length ( f e e t)  1, 650

Height ( f e e t)  39
Topwidth ( f e e t)  15

Side Slopes
Upstream lV on 3H.

There is a
12—foot sloping
berm between
EL. 597 .2
and El. 596.2

Downstream lV on 2H

Zoning Impervious core
and upstream
blanket.  Semi—
pervious f i l l
upstream and
at downstream
toe . Rockfi ll
above semi—
pervious f i l l
at downstream
toe .

Cutoff Impervious
f i l l  in

t cutoff t rench.

Grout Curtain None

~
:r ~~~
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I-i. Diversion and Regulating Tunnel None

i. Spillway .
Main (Principal or Service)

Spillway Drop Spillway

Type Vertical rec-
tangular riser
3.5 feet by
10.5 feet,
with rounded
crest, Two
2—foot high
by 2.5—foot
long orif ices
are located in
the sides of
the riser.
The riser con-
nects to a con—
duit.

Length of Weir ( f e e t)
Orifices - Two at 2 .5

( Riser Two at 10.5

Crest Elevation
Orifices 599.2
Top of Riser 605.3

Upstream Channel Reservoir ,
a platform
is 1.75 feet
above the riser.

Conduit
Type Reinforced

concrete
pipe, 3.5 feet
in diameter,
on concrete
cradle.

Length (feet) 1143.3

-i
-5 1
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i. Spil iway.  ( c o n t i n u e d )

Elevation
Upstream inver t

at riser 58U.3
Downstream inver t  579.5

Downstream Channel Impact basin
at na tura l
stream .

A u x i l i a r y  (Emergency)  Spil iway
Type Grass—lined

earthen cut
with  1V on
3H side slopes.

Length of We ir  ( f e e t )  280 at
earthen control
section

Crest  Elevat ion  611.0
Upstream Channel Grass—lined

channel to
reservoir .

Downstream Channel Grass—lined
channel ex—( tending to
overbank .

j. Regulating Outlets.
Type Steel pipe,

214—inch dia-
meter , ex-
tending to
main spiliway
riser.

Length (feet). 30
Closure 214—inch,

unseating
head , sluice• gate in riser
at downstreamt. end of steel

& pipe.
Access Operator on

platform
above main
spiliway
riser.

-6-
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SECTION 2

ENGINEERING DATA

2.1 Design.

a. Data Available. Almost complete design data
are available. A summary of the available data is in
Appendix A and Appendix C.

b. Design Features. The dam and appurtenances
are described in Paragraph l.2a. The design features
are shown on the Plates at the end of the report and on
the Photographs in Appendix D. The embankment is shown

• on Plates 2, 3, and 14 , and on Photographs A , B , C , and
D. A plan of the subdrainage system is shown on
Plate 5. Although not shown on the Plates , the avail—
able as—bui l t  in format ion  reveals tha t  the cutoff  t rench
centerl ine is located along the axis of the dam between
stat ions 29+20 and 26+51 and between s ta t ions  17+39
and 13+00 . Between stat ions 26+5 1 and 17+39, the
center l ine of the cutoff  t rench is 20 feet  upstream
of the axis of the dam . The trench has lv on 2H side—( slopes . It extends  a maximum of 20 feet  below the
natural ground surface, and i t  has a bottom width
as indicated on Plate 2.

The main sp i llway is shown on Plates 6 and 7 and
on Photograph C. The impact basin is shown on Plate 8 and
Photograph E . The auxiliary spillway is shown on Plates 2
and 3 and on Photographs G and H. Because the area just
upstream from the auxi l ia ry  spiliway was used as a borrow
area , the auxi l iary  spi llway approach channel is wider  than
the plans indicate.

c. Design Considerations. Although the main spill—
way design has been used successfully by the SCS for
many years , it appears that the entrance to the conduit
could possibly develop cavitation during certain flow
conditions . Other design considerations are discussed
in Sections 5 and 6.

2.2 Construction.

a. Data Available. Construction data available con—
sist of the construction specifications , construction photo—
graphs, and reports both from the resident inspector and

.. 7 ..
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(
from the periodic construction Inspections by the Common-
wealth . The only adverse Item noted in these reports
was the large number of boulders  In the embankment f i l l .
An inspector from the Commonwealth noted that the con-
tractor was removing only the larger rocks . He requested
that the contractor also remove the smaller rocks.

b. Construction Considerations. The available
information indicates that the dam is well constructed.

2.3 Operation. There are no formal  records of opera-
tion. Based on information from the caretaker of the
dam, all structures have performed satisfactorily, except

• as noted hereafter.

• 2.14 Evaluation.

a. Availability . Engineering data were provided
by the Bureau of Dam Safe ty ,  Obst ruc t ions , and Storm
Water Management, Department of Environmental Resources ,
Commonwealth of Pennsylvania (PennDER), and by the SCS.
The SCS made available the Dis t r ic t  Conservationist  and
the CCC made available the maintenance personnel for

-
• information during the visual Inspect ion.  The SCS( also researched the f i les  fo r  addit ional information

upon request of the inspection team .

b. Adequacy . The type and amount of design data
and other engineering data is good. The assessment is
based on the combination of design data, visual inspec—

• tion, and performance history.

c. Validity . There is no reason to question

• 
the validity of the available data.

_ 
_ _ _  
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. The overall appearance of the dam
Is good, with a few deficiencies as noted herein. The
locations of deficiencies are shown in Appendix B on
Plate B—l. Survey data acquired during this inspec-
tion is presented in Appendix B. Datum for the survey
was assumed at the design elevation of the platform on
top of the riser pipe , El. 607.72. As the riser is
founded on soil, settlement may have occurred , which
would result In surveyed elevations being higher than
the actual. On the day of the Inspection , the pool
was 1.0 foot above the spillway orifice crest.

b. Embankment. The embankment is in good con—• dition. The grass cover is in excellent condition
except for 14 areas , where foot and trail bike traffic
has worn paths in the embankment .  The r iprap on the

• upstream slope is in good condit ion . It extends up( to Elevation 603.6, about 15 feet below design top of
dam . A survey performed for this inspection reveals
that the embankment is at or above the design top
elevation and that the slopes are in accordance with
the design drawings . An area about 100 feet in length
at the downstream toe to the right of the impact
basin was wet on the day of the inspection . The
caretaker reported that the area is usually dry.

c. Appurtenant Structures. The outlet works
is in good condition , however its functioning on the
day of the inspection could not be determined since
it discharges into the riser , which was discharging
from the flow passing through the orifices.

The main spillway riser is In good condition .
The condu~~ beneath the embankment could not be in—spected because It was flowing near full. The impact
basin Is in good condition . Very minor spalling , of
no conuern , was observed at a few localized areas of

-• the concrete. Because of the high tailwater , it was
impossible to determine if the drain pipes , which

-9-
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extend to the embankment toe dra in , were  discharging.
One small tree Is immediately to the r ight  of the
impact basin.  The dam tender  s tated that it would be
removed immediately.  The r ip rap  downstream of the
impact basin is uneven and does not appear to provide
complete erosion pro tec t ion .

The aux i l i a ry  sp i l iway is in good condition ,
The grass cover is in good condi t ion except at 3 areas ,
where sinkholes had previously developed. The sink-
holes have been filled but the grass cover has not
reestablished itself. An area of the spiliway approach
channel has slid along the right bank . This area is
about 1400 feet upstream of the control section. A
worn foot trail extends down the right bank slope .
Burrowing animals Inhabit the banks and bottom of
the auxiliary spillway . The survey performed for this
inspection revealed that the control section invert
Is between 0.2 to 0.9 foot above the design elevation .
Part of the difference between the actual and design
elevation may be explained by the uncertain survey
datum as noted previously .

d. Reservoir Area. The reservoir has generally( gentle grassed slopes. The watershed is mostly wooded
and steep. There is minor rura l  development in the
watershed , especially near tne reservoir.

e. Downstream Channel. The stream extends
14. 8  miles , through Be rwick , to its confluence with the
Susquehanna Rive r near the community  of Briar  Creek.
In this reach there are at least 140 dwellings adjacent
to the stream . The access road to the dam is a public

• road extending far  above and parallel to the reservoir
along the lef t  bank .

I
I
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SECTION 14

OPERATIONAL PROCEDURES

14.1 Procedure. The reservoir Is maintained at main 
$

spillway orifice crest , Elevation 599.2, with excess
inflow discharging over the spillway and into the
East Branch Briar Creek, which eventually flows into
the Susquehanna River about 14.8 miles downstream . A
214—inch diameter steel pipe discharges water from the
reservoir. Since the outlet works pipe is intended
only for drawing down the reservoir , the gate on the
Briar Creek Dam water discharge line is usually closed.

14.2 Maintenance of Dam. The dam is visited daily by
the caretakers who observe the condition of the dam .
The caretakers are responsible for reporting any
changes or deficiencies to the SCS. The CCC , with the
assistance of the SCS, makes a formal inspection of
the dam each year, and the records are filed. Mainte-
nance deficiencies are corrected shortly after the
inspection . Informal inspections are also made when

• the SCS representative is on the site for other rea-
sons. Mowing and brush cutting on the embankment is
accomplished frequently .

14.3 Maintenance of Operating Facilities. The gate on
the outlet works pipe is operated annually. This
policy was adopted by the SCS in 1978. The gate had
not been operated previously, since the construction of
the dam. Upon its operation in 1978, it was discOvered
that a set—screw on the gate valve was loose and the
gate was inoperable. This condition was repaired
immediately.

14.14 Warning Systems in Effect. The SCS Representative
and the caretaker stated that there was no emergency
operation or warning plan. They did note that the
local civil defense office maintains a rain gauge and
that, during heavy rains , contact is maintained with
them. The dam tender also stated that the dam was
visited frequently during Tropical Storm Agnes in June,
1972.

-11-
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14. 5 Evaluation of Operational Adequacy . Maintenance
of the dam is good . Maintenance of the operating
facilities is also good . The procedures used to in-
spect the dam are good , as Is the correction of mainte-
nance deficiencies. An emergency operation and warning
system Is a necessary safeguard to improve the safety
of the dam and prevent loss of life downstream, should $

evidence of stress develop at the dam.

14
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SECTION 5

HYDROLOGY AND HYDRAULICS

5.1 Evaluation of Features.

a. Design Data. The hydro logy  and hydrau l ics  of
the design of the dam was based on s tandard SCS c r i t e r i a .
The o r i f i ce  e levat ion was de te rmined  by sediment and re-
creation requirements. The crest elevation and size of
the drop spillway riser was designed to provide a 5 hour
retardation of the 100—year , 6—hour storm. The crest of
the auxiliary spillway was set at the maximum 100—year
pool level. The design high water was determined by
routing a storm equal to 1.25 times the above 100 year
storm , which was modified by assuming saturated soil
conditions . The top of dam elevation and auxiliary
spiliway size were determined by routing the “Freeboard”
s torm , which is equal to twice the design high water
storm (2.5 times the modified 100—year , 6—hour storm).
This last storm is discussed in Paragraph 5.ld.

• b. Experience Data. The maximum known flood at
the damsite occurred during Tropical Storm Agnes in
June , 1972, when water just overtopped the crest of the
auxiliary spillway . Using the design discharge ratings ,
the outflow is estimated at 260 cfs.

c. Visual Observations.

(1) General. The visual inspection of Briar
Creek Dam, which is described in Section 3, resulted
in a number of observations relevant to hydrology and
hydraulics. These observations are evaluated herein
for the various features.

(2) Embankment. The design elevation of the
top of the r iprap on the upstream slope is El .  603 .2 ,
about 2.1 feet below the top of the riser pipe . This is
7.8 feet  below the design 100—year poo l level. The rea-
son fo r  selecting this elevation is not noted in the
design computations . Lack of r iprap  on the upper por-
tion of the slope creates an erosion hazard during flood
conditions . Terminat ing the r ip rap  below the top of the dam
is a standard SCS design c r i t e r i a .  In view of the good

—13—
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ma in tenance  at the dam , erosion on th e uppe r parts of the em-
bankment would be repaired immediately after it occurred.
This would make the erosion hazard negligible. Apparently
the SCS considered the main spiliway orifices to be the
main spillway crest , as the riprap is 14.0 feet above
the u~ ifice crests. A more conservative designer would
have selected the crest of the main spiliway riser as
the main spiliway crest.

(3) Appurtenant Structures. The gate for
the outlet works is located suff iciently far upstream
to be considered an upstream closure facility. The cause
of the uneven riprap below the impact basin is unknown .
The erosion hazard is minor. The slide in the auxil—
iary spiliway app roach chann el is sufficien tly far
from the control section that it will not affect the
hydraulics. Although the exact elevations of the con-
trol sect ion are uncer tain , it appears t hat at least
part of it is above the design elevation. As the flood
routing for the “Freeboard” storm was accomplished
using lv on 1H auxiliary spiliway side slopes , and
since the final design used lV on 3H side slopes , the
auxiliary spillway crest being slightly above the design
elevat ion does not significantly reduce the design capacity.
Other observat ions concern ing the auxil iary spi llway
are discussed in Section 6.

(14) Reservoir Area. No conditions were ob-
served in the reservoir area or watershed that might
present significant hazard to the dam . The assessment
of the dam is based on existing conditions , and the
effects of future development are not considered.

(5) Downstream Conditions. No conditions
were observed immediately downstream from the dam that
would create significant hazard to the dam . If the dam
should fail, a hazard to dwellings in Berwick and Briar
Creek would exist. Because of the possibility of
flooding dwellings , a high hazard classification is war-
ranted for Briar Creek Dam . The SCS designed the dam
assuming that it was a Class C structure . This is es-
sentially equ ivalent to a high hazard classification.
Access to Briar Creek Dam is excellent.

4.

I.
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d. Overtopping Potential.

(1) Spiliway Design Flood. According to
the criteria established by the Office of the Chief
of Engineers (OCE) for the size (Intermediate) and
hazard potential (High) of BrIar CreeK Dam , the
Spillway Design Flood (SDF) is the Probable Maximum
Flood (PMF).

(2) Design Storm. The SCS “Freeboard”
storm , which was used to determine the size of the
auxiliary spiliway and the top elevation of the dam ,
was not developed from PMF methods. However , the
total rainfall of 214.3 inches is equivalent to a PMF
rainfall for thi3 area . The assumed losses of 3.14 inches
are slightly higher than those established by criteria
for the Susquehanna Basin. The unit hydrograph used
by the SCS is conservative. The computed peak inflow
of 17,680 cfs is equivalent to a PMF peak inflow. The
storm Is an acceptable estimate of the PMF.

(3) Design Storm Routing . The design storm
routing computations are in Appendix C. It should be
noted that the SCS assumed the main spiliway to be
functional up to the top elevation of the dam . As
the main spiliway is not vented and as there is a po-
tential of debris blocking the trash rack , it is un-
certain that the main spillway could discharge at this
capacity. However , the main spillway capacity is
minimal when compared to the auxiliary spiliway capa-
city, and any reduction would have negligible effect
on the PMF routing .

(14) Spillway Adequacy . The criteria used
to rate the spiliway adequacy of a dam are described in

• A ppendix C. Since Briar Creek Dam can pass the PMF ,
the spillway capacity is rated as adequate.

-1 - I
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability .

a. Visual Observations.

(1) General. The visual inspection of Briar
Creek Dam , which is described in Section 3, resu l ted in
a number of observations relevant to structural stability.
These observations are evaluated herein for various fea—
tures.

• (2) Embankment. The trails on the embankment
present an erosion hazard . The problem is minor at
p resen t an d the ca re t ake r  is p l ann ing to prov ide steps
to allev iate the problem. He stated that the use of
trail bikes on the embankment has been prohibited.
The wet area at the toe was pro bably caused by the
heavy rain on the day before the inspection. Therefore ,
the wet area is not considered a deficiency.

(3) Appurtenant Structures. The SCS re-
presentative expressed a desire that the conduit be-
neath the embankment be inspected. He stated that it
had not been inspected since the dam was completed.
As noted in Section 3, the pipe could not be Inspected.
As the joints of concrete pipes founded on earth tend
to separate , an inspect ion appears to be prudent.
The tree at the impact basin is undesirable.

The sinkholes in the auxiliary spillway
developed immediately after Tropical Storm Agnes. This
was the only time flow occurre d over the aux iliary
spiliway. As noted in Appendix E , the geology at the
auxiliary spillway is complex. The logs of drill holes
performed as part of the foundation exploration indicate
that the embankment is not founded on either the fault
or the solution—prone limestone. The caretaker is
inspecting the sinkhole area frequently. Immediately
after Tropical Storm Agnes , the SCS had engineers ex—
perienced with dams in limestone areas inspect the sink—
holes and recommend repairs . Their report was not available

-16-
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• for review but the conclusions and recommendations were
summar ized in a letter to the Commonwealth. The recommenda-
tions were to backfill the sinkholes with a reverse filter.
This has been accomplished. Th~ conclus ions were that
sinkholes would continue to develop in the auxiliary
spillway, that the sinkholes woul d not be a hazard to the
embankment , and th at re pa i r in g th em as the y develo ped is
the only economical method of controlling them. There
is no reason to doubt the validity of these conclusions.

The burrowing animals are not an imme-
diate hazard to the dam because they have riot burrowed
into the embankment. The c’retaker is concerned that
they will , and he is trying to eliminate them. The
foot trail provides a very minor erosion hazard. The
slide in the spiliway approach channel right bank is
not an immediate hazard to the dam. The area was used
fo r  em bankm ent borrow and is in di ca ted as a spoil
area on Plate 2. The material that slid may be spoil
mater ial. The cut near the control section is on the
same slope. The soils analysis indicates that the
natural over burden in the slide area and near the
aux iliary spiliway control section are similar. The
slide occurred immediately after Tropical Storm Agnes ,
and high ground water conditi ons resulting from the
storm were probably a major factor in causing the
slide. Any Indication of slope movement occurring
closer to the auxiliary spillway control section would
be cause for concern.

b. Design and Construction Data. A stability analysis
was performed by the SCS during the design of the dam . A
summary of the results is in Appendix A. The stability
analysis resulted in a minimum factor of safety of 1.62 on the
upstream slope for the sudden drawdown condition and 1.77 on
the downstream slope for the steady seepage condition. These
factors of safety are greater than the recommended minimum in
the guidelines of the office of the Chief of Engineers (OCE).
A seepage analysis was performed during the design and is

• included in Appendix A. The analysis does not include
• the effects of the upstream impervious blanket and the

drain system .

c. Operating Records. There are no formal records
of operation. According to the caretaker , no stability

• problems have occurred over the operational history of
the dam , except in the spillway approach channel , as
previously noted.
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4 d. Postoonstruction Changes. There have been no
postcoristruction changes to Briar Creek Dam.

e. Seismic Stability . Briar Creek Dam is located
in Seismic Zone 1. Normally it can be considered that
if a dam in this zone has adequate factors of safety
under static loading condi tions , it can be assumed safe
for any expected earthquake loading. Since the factors
of safety are adequate , the dam is assumed to be stable
for any expected earthquake loading.

(
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SECTION 7

ASSESSMENT, RECOMMENDATION S, AND

PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety.

(1) Based on visual inspection , available
records, calculations , and past operational performance ,
Briar  Creek Dam is judged to be in good condi t ion .
The spillway can pass the PMF without overtopping of
the dam. The spiliway capacity is rated as adequate.

(2) There is a stability analysis for the
embankmen t, which indicates that the embankment has

• adequate factors of safety. There is no evidence of
significant problems threatening the embankment . A
slide and sinkholes have developed in the auxiliary
splllway .

( (3) The visual inspection revealed some
deficiencies , which are su !unarized below for the var-
ious features.

Feature and Location Ob served Deficiencies

Embankrtient

Slopes Eroded trails
- 

• Upstream slope Riprap does not
• extend to the top

of the dam .

Auxiliary Spillway:

• Uneven control
section invert ,
slide in approach
channel, sinkholes
in bottom of spill—
way , burrowing ani—
mals.
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4.
Outlet Works:

Small tree near
impact basin .

b Adequacy of Information. The information
available is such that an assessment of the condition
of the dam can be inferred from the combination of
visual inspection, past performance , and computations
performed prior to and as part of this study.

c. Urgency. The recommendations in Paragraph 7.2
should be implemented without delay .

d. Necessity for Further Investigations. In
order to accomplish some of the remedial measures out-
lined in Paragraph 7.2, further investigations by the
Owner will not be required.

7.2 Recommendations and Remedial Measures.

a. The fol lowing measures are recommended to
be undertaken by the Owner , in approximate order of
priority, without delay :

(1) Continue to monitor the filled sinkholes
in the auxiliary spillway . Should the sinkholes develop
fu r t he r  or should others develop, assess their  size , location ,
and reason for development to determine if the assumption
that they are not a hazard to the dam is valid.

(2) Extend the riprap on the upstream slope to a
reasonable height above the main spiliway riser crest. In-
spect the upstream embankment after each flood for evidence
of erosion. Repair the embankment as necessary .

(3) Continue to monitor the right bank
slope near the auxiliary spillway. Any changes should
be cause for immediate remedial measures.

(4) Perform surveys to ascertain if the
• auxiliary spillway crest is at its design grade.

• (5) Implement the planned inspection of the
main spillway conduit and riser to determine if elonga—
tion of the conduit and cavitation damage to the riser

(
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have occurred. If pool conditions prevent the imple—
• mentation of the inspection , the pool should be drawn

down as required to provide the opportunity for inspection.

(6) As part of the regular maintenance
program , remove the tree near the impact basin, re-
place the missing riprap at the impact basin , provide
better control of foot traffic on the embankment , and
continue e f f o r t s  to remove burrowing animals.

b. In addition , it is recommended that the Owner
modify his operational procedures as follows :

(1) Develop a detailed emergency operation
and warning system for Briar Creek Dam .

(2) Provide round—the—clock surveillance of
Briar Creek Dam during periods of unusually heavy rains.

(3) When warnings of a storm of major propor-
tions are given by the National Weather Service , the
Owner should activate his emergency operation and warning
system procedures.

(
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APPENDIX C
HYDROLOGY AND HYDRAULICS

In the recommended Guideline s for Safety Inspection of Dams,
the Department of the Army , Office of the Chief of Engineers (OCE ) .
established criteria for rating the capacit y of sptllways . The recom-
mend ed Spillway Design Flood (SDF) for the size (sma ll , intermed iate ,
or large) and hazard potential (low , significant , or high) classification
of a dam is selected in accordance with the criteria. The SDF for
those dams in the high hazard category varie s between one—half of the
Probable Maximum Flood (PMF) and the PMF. If the dam arid spiliway
are not capable of passing the SDF without over topping failure , the
spiliway capacity is rated as inadequat e , If the dam and spiliway are
capable of passing one-half of the PMF without overto pping failure ,
or if the dam is not in the high hazard category , the spiflway capacity
is not rated as seriously inadequ ate . A spillway capacity is rated as
seriously inadequate if all of the following cond itions exist :

(a) There is a high hazard to loss of life from large flows
downstream of the dam.

(b) Dam failure resulting from overtopping would significantly
increase the hazard to loss of life downstream from the dam from that
which would exist J ust before overto pping failure .

( (c) The dam and spillway are not capable of passing one—half
of the PMF witho ut overtopp ing failure .
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BRIAR CREEK DAM

APPENDIX E

GEOLOGY

1. General Geology . The damsite and reservoir are located
in Columbia County. Only a small part of Columbia County
was covered by the last advance of ice , but traces of one
and possibly two older stages of glaciation have been ob—
served over the remainder of the county.

The rock formations exposed in Columbia County range
in age from the Post—Pottsville formations down to the
Clinton Formation. The youngest rocks , Pennsylvanian,
are exposed along the southern , eastern , and northern
borders of the county. The oldest rocks , of Silur ian Age ,
are exposed only along Montour Ridge through the center
of the county. Rocks of middle and upper Devonian Age
crop out over the grea ter  par t  of the county .

The rocks have been folded into seven alternating
syncl ines and an ticl ines , which trend east or northeast.

( The fol ds Interf inger with one ano ther , the anticlines
p lunging to the eas t , the synclines rising to the west ,
so that progressively older beds are expos~ d on the anti—
d ines toward the west and progressively yo inger beds
are exposed on the synclines toward the east.

With the exception of the Northwest corner of
Madison Township, which is drained by the West Branch
of Susquehanna River , and the sout hern ha lf of Conyngham
Township, which is drained by Shamokin Creek into the
main Susquehanna , all of Columbia County is drained by
the Nort h Branc h of the Susquehanna River , which f lows
southwestward through the center of the county.

2. Site Geology. Briar Creek Dam is founded on rocks
of the Hamilton Group of lower to middle Devonian Age
in the Valley and Ridge Province. A detailed geologic
investigation report for the design of the dam states
that :
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4 “Subsurface features of the site include steeply
dipping shale , Interglacial deposits of fine sand
ar i d recen t alluvium of var iable  character. The
foundation for the proposed structure is based
on rock. The left abutment and flood plain are
underlain by shales which dip to the south 10 to
45 degrees. These shales are weathered moderately
deep on the left abutment to shallow on the flood
plains due to the scouring and removal of weathered
rock by stream action on successive glacial ad-
vances. The depth of the weathered and broken
zone is generally about 15 feet. The right
abutment is quite open due to fault breakage .

A strata of Illinolan till varying in thickness
from 3 to 7 feet overlies -~he rock on both abut-
ments. This material is basically a clay . The
floodplain of the site is formed by 15 to 25 feet
of unconsolidated soils overlying shales. The un-
consolidated materials consist of 2 to 5 feet of
alluvium overlying glacial drift. The alluvium Is
basically a silt with a low permeability rate.”
Excerpts from the design analysis findings arid

conclusions concerning the dam are attached hereafter .
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hTaR?R TAT ,O~ S AhD CGhCLUSiO~’~S

la~- site ?~.-~-~ 7 is a co~plex of geologic features that will have vital ii~-
pact on t-~e design of the s:r

-ucture. ~~o locations were studied in the de-tailed geolc’gic invest igat i .5 n . Z-.e fi~~’st ioc~ tion was -~~thdrawn when theTon oloway l-.~--c-st or.e was f o u n d  in a fe~ it contact wi th  the shales of the
Hami -tor. group within the foundatu . .n  of the srructure. Although no large
cavities were noted i~. the drilling of the four.dation, a Tonoloway limestoneq uarry located I ,~~3I f t . downstream has openings and fissures of several feet.
CPictures of this çuarry are attached to the report.)

The raisin; of the limestone to the dam site by fault action has apparently
reversed the dip of the ri;ht abutment to the opposite of the balance of the
site. Three drill holes reveal the limestone in the right abutment on a no~th—ward dip as opp osed to the sou the~’ly u p  of the shales of the lef t  abutment

e -~ ooo-~~ai- Trese t-’~~~~ o~ es ~~so reve~ ± deep wea~~ erirg ~nd break —
a~ e condi t ion s  w i th in  the sholes tr~ t over lie  the limeszone~. The_ eaence_ .
z.i the cavernous l imestone  in the abutment  would . ailow tbe ossjb ~~ j~~~ o~~~te~~hi;.-~ lea~ a;e from the reservoir and poss i r~le pip ing failure.  A strata of

_ sandy chert is located on the face of the right abutment . It is apparently
nt thuo~ s parallel to the valley in S~Qh a manner as to intersect centerline -

r of the dam . This strata is very pe:readle and would also provide a per—
( 

bili ty and piping problem to a structure located in the position of the
~~ ‘st centerline studied.

The fault contact, the limestone - shale cor.tact, and the locatior. of the
chert strata are marked it-. red on the plan view of the site. It should be
noted that the chex’t is apparently disc~ ntin-uo-u s up and down the valley due
to the removal of the strata b y the action of Illinoian glaciation in the
upper portion of the site and by erosion downstream from the site.

A second centerline was located in the f ie ld  in such a manner as to miss -
the fault, limestone and the chert strata. This centerline alternate is
labeled cen terl ine ~2 on the p 1an view of the geologic investigation. Borings
along this centerline indicate less breakage from the faulting a~4~~~~e absence.
o f - re~~~mes-o-e_str~~a The downs rear toe 6f tr e  proposed s ructure w~~~overlap t-e c~er~_ s~~a~~ T1-e fo~~dat~ot~~ioz~ the al~ernate center~~re is_ioca te~ primarily on very weathered shale -- noted in brown in the profiles
and cross-sections. This shale is basically a clay shale, but it contains
sandy strata that weather into a very permeable soil. Perrneabiii~~ testingo~.~ of these weathered sandy shale strata have indicated high 1oss~s.
Some rates were irs excess of 100 feet per day. A zone encoufltered in DH-9
was extremely permeab~e and 30 gallons per minute of water was pumped into
a two foot test section for 25 minutes without raising the water level of t~etest hole to the surface. No external expression of the water loss was seen
at the site during pumpir.g or after pumping ceased. The strength of this
-trata should be considered as the blow count of this material dropped to

~e blows per foot in one instance.
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Ir .terpretations and Concius~ ona Cor.t ’d

‘ge 2 of 3

~ rock surface at the proposed emergency spillway area is apparently thehighest poin t in the right abu tment . Gh-126 ir.dicates that glaciation dur-
ing the Illinoism advance has removed the weathered rock and deposited gla-
cial till to an increasing depth to the west (see cross—section C-C’, sheet
~ of the Plans and Profiles for Geologic Investigation) . The till thins to
about 3-5 ft. in thickness near the downstream most part of the right abut-
men-c. The increase in till thickness and the deep weathering of the shale
allow a moderately deep spiliway and borrow excavation without encountering
rock excavation.

The left abutment of the proposed site presents a good foundation as it is
of good strength and is ger.eraliy 3 .-pet-moe e G ~-our.d water enters high in
the left abutthenf~~r low~~~ iong the z6~ the weathered rock. It is

S capped and cor.tainec by fine gruir.ed glocie l  soils unti l  it rea~ht.s the flood—
plain. At the floodplain intersection with the abutment a line of springs
has been developed all along the valley. One of these springs occurring on.
the centerline has been developed for domestic use. The owner stated that
the spring flows year round , but seldom exceeds 2 GPh .

In D~i-3, ground water was not encountered above 5 ft. in depth but the S

water rose to a depth of 1.9 ft. After drilling was completed an artesian-
flow occurred over the top of the casing extending 0.3 ft. above ground
level. Overflow ceased after 8 ho~.rs, but water would still return to the

m of the casing 10 hours after the completion of drilling. Artesian flow
~o followed coep let ion of_pressure test -ing.  Permane~t~~ater imooundment( ~d have access to this  str~~ a at  several ~~~~ ts upstream from jbe prooosed
uc~~~-’e T ~s~~ a~T~~ use so-r e up~~~~t p~ essure__Qn :~ e structure unless

remedial measures are_included i n te d e s i ; n .

The flood plain of the proposed site is fort -ed by 23 f t .  or more of soils -

overly ing gray to blacK shales of the :~amilton group. The soils consist of
2_L~ ft. of alluv ium overlying glacial drIft. The shales are generally of low
to moderate permeability, have a fa irly thin weathering ~~~~~~~~~~~~~~~~~o~~ ly bro. e-i T — e exLep ~~ or o t e  so~~ c. s- e_ co-c~~~ p—_ t s a~ DH-~ where_the rock is vsry broker. Permeability testing was carried out in the rock
as it is too broken to hold packers. Xoderately high leakage was noted in

- - this zone with water intake on som e test sections over 10 ft. per day. The
lateral zone of breakage is apparently not extensive in this strata as both
drill holes 6 and 302 reveal reasonably unbroken, impervious conditions.
The valley axis roughly parallels the strike however, and the broken tone is
expected to exist in the valley floor for a considerable distance upstream
and downstream .

The alluv ium capping the floodplain is a soft to medium consistancy silt ~l-~)
~~~~~~~~~~ çour~ per foot as low as fzve~~ Tt-lcKness of t h s  strata var~.sdue to sheet erosion iz~ areas where it has been cropped , natural variance
in deposition thickness , and the sale of the strata for topsoil.
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Ir.terpretatiens and Conclusions PA-~ 97

qe 3 of ~~

#derlying the alluvium is a s~reta of glacial drift_that~~~ eral1~~ strong
with at-. average blow count of over ICC blows per foot . The Wisconsin (?)
dr i f t  material~ can be considered as either one large strata or with the
un i t s  shown in the p lans and prof i1es  i c r  geologic investigation at the dis-
cretiot~ of the design engineers. It should be noted that becaus-e of the
coarseness , heterogeneous nature, and the limited methods of sampling of this
mater ia l ; correlation it-. the manner shown in the plans and profiles is S

necessarily arbitrary and the physical limits shown are not r.ecessarily exact.
Permeability tests performed in the mct-er~al give ~ ~~~~~~~~~~~~~~~~~~~~~~~v ery slow to very :-apid dependent on the ~ ercen:age of f ine  grained compo-

- - 
rt er .ts. Access to t -.is strata is available in many locations within the limits
of the proposed impoundment. The water table in this material appears to
be related to the creek elevation. This water bearing zone ou?4_c~~~teposs ible uplift pressures in the foundation and would allow some leakage
t~~~ugn ~re ~o u o ~~~o’~ Cu—off o~ e st~’Q a  wo~~c rec’u~re wet excavation
(See X-Section of these foundation materials showing permeability rates.)

The foundation for the principal spillway will be the same as for the flood-
plain portion of the dam foundation. Bear ing may be ~~~~~~~~~~~~~~~~~~ulluviuzn and it may be necessary to place the pipe on the glaci~l_fiyif~~ The
drift would provide adequate bearing strengt for the principal spillway al-
though it would be below ground water level. ~ot~solidation_ pater.tial for
this strata would be low.

-row for the proposed embankment may be obtained from the emergency spill—( j  excavation and from the abutment directly upstream from th~ proposed emer-
~ncy spillway location. The emergency spillway layout shown in the plans

S will allow about 63-7C5~ of the necessary borrow to come from the excavation.
Ii desired , further moulfication can be maue to allow all the materials to
come from this area. Borrow car. be divIded into three types, upland soil,
Illiu-.oian till , and weathered rock. Tne glacial till derived ~~~-CL) over-lying the entire upland area is a good impermeable soil with moderate cohe-
sive strength , lOW permeability , but with a low to moderate angle of inter-
nal fr3ction . Restrictive placement of this material nay be required if
~-ie stre-gtr par~.—e ers o t ~— e m a e ~~~~~~~re 1ow~~ The underly~--g soil (CL)
formed from I~ linoian till is anticipated to have a moderate shear strength
and should provide good material for either core or shell. Borrow from the
weathered shale will excavate as a SC soil and may breakdown further into
a CL by compac tion. This material nay also require restrictive placement
due to a low shear strength. Ultimate use of these materials will depend
on the result of the soils testing it- . c,rmatior..

The following conversion percentages are suggested for the borrow materials
it-. the computation of available fill from bank run yards. Soil layer ~~~-C~L

S is ant icipated to have a 10-20% shrinkage due to compaction. The Illineian
till borrow material is anticipated to have a 10% shrinkag 4e~~o L t
of mate rial over ..six ir.ches . jnclud e~ _ jn the_JT ~~ a~~,_.~~~s~~~~ath. rad shal .

S may sh~’ink _up~~to 10% -20% due to compaction.
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