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PREFACE

This report is prepared under guidance contained in the Ree.ommended
Guidelines for Safety Inspec tion of Dams, f o r  Phase I Investigations .
Copies of these guidelines may be obtained from the Department of
the Army , Office of Chief of Engineers , Washingtcn , D.C. 20314.

The purpose of a Phase I inves tigation is to ident ify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon visual
observat ions and review of available data. Detailed investigations
and analyses involving topographic mapping, subsurface investigations ,
material testing , and detailed comput at ional eval uat ions are beyond
the scope of a Phase I investi gation; however , the inspect ion is
intended to identif y any need for such studies which should be
performed by the owner.

In reviewing this report , it should be realized that the reported
cond ition of the dam is based on obèervations of field conditions at
the time of inspection along with data available to the inspect ion
team . En cases where the reservoir was lowered or drained prior to
inspect;on , such act ion , while improvi ng the stability of the dam ,
removes the normal load on the structure and may obscure cert ain
cond it ions which m ight otherwise be detectable if inspected under
the normal operating env i ronment of the structure.

It is important to note that the condition of the dam depends on
numerous and constant ly chang ing internal and external factors which
are evo lut ionary in nature. It would be incorrec t to assume that
the present condition of the dam will continue to represent the
condi tion of the dam at some point in the future. Onl y through
frequent inspec t ions can unsafe cond i t ions be detect ed and only
through cont inued care and maintenance can these conditions be
prevented or corrected .

Phase I inspections are not intended to provide detailed hyd ro log ic
and h ydrau li c analyses. In accordance with the established Guidelines ,
the spiliway desi gn flood is based on the estimated “Probable
Maximum Flood” for the region (great est reasonabl y possible storm
runoff), or frac t ions thereof. The sp illway desi gn flood provides a
measure of rel at ive spillway capacity and serves as an aid in
determining the need for more detailed hydrolog ic and hydraulic
studies , considering t he size of the dam , i ts general condi t ion and
the downstream damage potential.

The assessment of the conditions and recommendat ions was made by
the consu l t ing eng ineer in accordance wi th generall y and current ly
accep ted eng inee r ing princi p l es and prac t ices.

LL~ • •~~~~~~~~ _ _ _ _ _



I
PHASE I REPORT

NATIONAL DAN INSPECTION PROGRAM

NAME OF DAN : Big Brown Dam
STATE LOCATED: Pennsy lvania
COUNTY LOCATED: Cambria
STREAM : Brown ’s Run , a Tributary of the West Branch of the

Susquehanna River
SIZE CLASSIFICATION : Smal l
HAZARD CLASSIFICATION: High
OWNER: Spangler Municipal Water Authority
DATE OF INSPECTION : November 27 and December 28 , 1979

ASSESSMENT: Based on the evaluation of the existing conditions ,
the cond ition of Big Brown Dam is considered to be poor. Extensive
swampy areas were observed along the toe of the dam . This cond i-
t ion , toge ther wi th the steep downstream slope of the embankment
(1—1/2 horizontal to 1 vert ical), raises concern as to the con t inued
stability of the embankment . In view of these conditions , it is
recommended that the stability of the embankment be further investi-
ga ted.

The flood discharge capacity of the dam was found to be at the lower
limit of the recommended spiliway capacity range of 50 percen t to
full PMF relative to the size and hazard classificat ion of the dam..
However , in view of the height of the dam (37 feet) approaching the
upper limit of the size classification (40—foot he ight), the upper
limit of the capacity range is considered to be app l icable  to this
dam; therefore , the sp illway is classified to be inadequate.

The following recommendat ions should be implemented immediatel y or
on a continuing basis.

1. The owner should immediatel y re tain a
professional  eng ineer experienced in design
and construction of dams for detailed
evaluation of the dam and appurtenant
structures and to prepare and execute plans
for:

a. Controlling swampy conditions at the
downstream toe of the dam and evaluating
the stability of the embankment in view
of these conditions. The detailed
evaluation of the dam should include ,
but not be limited to, subsurface

A inves t iga t ions , material testing , and
seepage and stability analyses.

‘I
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2. The structural and operational condition of
the outlet facilities should be evaluated and
necessary maintenance performed .

3. The crest of the embankment should be surveyed
and low spots fill ed to desi gn elevation .

4. Around—the—cl ock surveillance should be
provided during unusuall y heavy runoff and a
formal warning system should be developed to
alert the downstream residents in the event
of emergencies.

5. The dam and appurtenant structures shuuld be
in spec ted regularly and nece ssary maintenance
performed . A review of the reg ional geology
indicates that some deep coal mine workings
may exist in the vicinity of the dam site.
Therefore , futu re inspe ct ions should inc lude a
search for  any i n d i c a t i o n s  of s u bs i d e n c e .

- • -
Lawrence D . Ande~~~~~ P.E. 
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PHASE I REPORT
NATIONAL DAN INSPECTION PROGRAM

BIG BROWN DAN
NDI I.D. PA-502

DER I . D .  11-1

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority . The inspec t ion was performed pursuant to the
authority granted by The Nat ional Dam Inspection Act , Public Law
92—367 , to the Secretary of the Army, through the Corps of Eng ineers ,
to conduct inspections of dams throughout the United States.

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

1.2 Descript ion of Proje ct

a. Darn and Appurtenances. Big Brown Dam consists of an earth
embankment approx imately 290 feet long with a max imum height of
approximatel y 37 feet from the downstream toe , and a crest width in
the range of 8 to 11 feet . The downstream slope of the dam is 1-1/2
horizontal to 1 vert ical and is protected with well—established
grass. The upstream slope is protected by r i prap ex tend ing to the
crest level of the dam. The flood discharge facilit ies for the dam
consist of a primary sp ili way incorporated into the outlet facili-
t ies and an open channel emergency sp i l i w ay located on the right
abutment. The out let facilit ies consist of a 20— inch cast—iron
supp ly line and a 20-inch cast—iron blow-off pipe. Flow through
these pi pes is controlled by valves loca ted in a con t rol towe r wh ich
is situated on the downstream side of the crest through the embank-
ment . When the blow-off valve is open , the flow would init iall y
discharge into the cont rol tower , which in turn is drained by a
20— inch cast—iron p ipe ex tend ing from the control tower to the
discharge channe l at the downstream toe of the dam . A 24—inch riser
pipe in the control tower extend ing from the supply l ine to the
normal poo1 level constitutes the primary spillway . When the
reservoir level is above the normal pool elevat ion , wa ter in the
riser pi pe rises above the top of the pipe and sp i l l s  in to the
control tower , which is then drained through the contro l tower
drainp ipe. The emergency spiliway is a rock—cut channe l on the
right abutment , essent ially rectangular in cross section with a
base wid th of 22 feet . The crest of the emergenc y sp i l iway is •

located about six inches above the normal pool level. The 20— inch
blow—off pipe constitutes the emergenc y drawdown facility for the
reservoir.

1



b. Locat ion. Big Brown Dais is located near the headwaters
of Brown ’s Run, approximately 2—1/2 miles upstream from its conflu-
ence with the West Branch of the Susquehanna River near Spangler in
Barr Township, Cambria Coun ty, Pennsylvania. Plate 1 ill ustrates
the location of the dam.

c. Size Classification. Small (based on 37—foot height and
76 acre—feet maximum storage capacity ).

d. Hazard Classification. The dam is classified to be in the
high hazard category. Approximately one mile down stream from the
dam , Brown ’s Run flows through a residential area. It is estimated
that failure of the dam would cause large loss of life and proper ty
damage in this residential area and further downstream at Spang ler.

e. Ownership. Spang ler Municipal Water Authori ty (address:
Mr. John Weymer , Jr., Manager , Spangler Munic ipal Water Authority,
P.O. Box 488, Spang ler , Pennsy lvania , 15775).

f. Purpose of Dam. Water Supply.

g. Design and Construction History. The dam was designed by
a consulting engineer from Spang ler , Pennsy lvania , and constructed
by Northern Cambria Water Company dur ing 1909 and 1910.

h. Normal Operating Procedure. The reservoir is normally
ma intained at Elevation 1675 , wh ich is the top level of the pr imary
sp illvay riser pipe located in the control tower. The crest
level of the emergency overflow spiliway is located at Elevation
1675.5. When the lake level is below the emergency spiliway crest
level , inflow occurring is discharged through the primary spil iway .
When the lake level is above Elevation 1675.5, inflow occurring is
discharged both through the primary and emergency spiliways .

1.3 Pertinent Data

a. Drainage Area 0.55 square mile

b. Discharge at Dam Site (cfs)

Max imum known f l ood at dam site Unknown
Blow—off pipe at maximum pool 60+
Ga ted spiliway capaci ty at maximum pool Not applicable
Unga ted sp iliway capacity at maximum pool 613
Primary spiliway (riser pipe) 30+
Total spillway capaci ty at maximum pool 64

32
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c. Elevation , USGS Datum (fee t )

Top of Dam 1680.3 (measured
low spot)

Maximum pool 1680.3
Normal pool 1675
Upstream invert outlet works 1650+
Downstream invert outlet works 1641+
Maximum tailwatt~r Unknown —

Downstream toe 1643+

d. Reservoir Length (feet)

No rmal poo l leve l 800
Maximum pool leve l 900+

e. Storage (acre—feet)

Normal pool leve l 51
Maximum pool leve l 76

f. Reservoir Surface (acres)

Normal pool level 4.6
Maximum pooi. leve l 5.5

g. Darn

Type Ear th
Length 290 feet
Heigh t 37 fee t
Top width 8 to 11 feet
Side slopes Downstream :

l.5H:1V
Ups tream :
2H : lv

Zoning No
Impervious core Yes
Cu toff  Yes
Grout Curtain No

h. Regulating Outlet

Type 20—inch cast—
iron pipe

Length 175+ feet
Closure A valve

downstream of —

the core wall

I
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Access Control tower
Regulating facilities Valves at 

-

con trol towe r 
-

i. Spillway

Type Rock—cut channel

Leng th 22 feet (per-
pendicular to flow)

Cres t eleva t ion 1675 .5
Gates None
Ups t ream channe l lake
Downstre am channel Rec tangular

rock—c ut channel
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SECTION 2
DESIGN DATA

2.1 Design

a. Data Available. The available information was provided by
the Commonwealth of Pennsylvania , Department of Environmental
Resources (PennDER), which contains design drawings, correspondence ,
and inspection reports.

(1) Hydrology and Hydraulics. As designed , the onl y overflow
faci l ity for the dam was the stand pipe in the control tower which
functioned as a primary spillway . No design information is availa-
ble on this facility. The emergency spiliway was constructed in
1922. Available information includes the design capacity of the
emergency spillway.

(2) Embankment. Available information consists of design
drawings , state inspection reports , and construct ion progress
reports for post—construction work conducted during 1922 .

(3) Appurtenant Structures. The available information
consists of design drawings and state inspection reports.

b. Desi gn Fea tures

(1) Embankment. Plate 2 illustrates the plan , long itudinal ,
and transverse section of the dam . A typ ical cross sec t ion of the
dam through the outlet facilities is illustrated in Plate 3. The
embankment is shown to consist of a homogeneous fill with a concrete
core wall located along the downstream edge of the embankment crest.
A 1914 state inspection report indicates that a cutoff wal l starting
from a level about 2 feet above the normal pool elevation was
ex tended 9 fee t on the average below the natu ral ground surface. It
is reported that the cutoff wall was 36 inches thick at the base
level , and the thickness was reduced in 4—inch steps to a 12—inch
thickness at the top of the wall. In the 1914 state report , the
embankment materials were described as “selec t” and “ordinary ”
materials. The upstream half of the embankment consisted of select
material , while the downstream half consisted of both select and
ordinary material . In the downstream half , selec t ma terial  was
placed against a concrete core wall. It is reported that all the
embankment material was placed in 6—inch layers , sprinkled , and
compacted by horse rollers .

(2) Appurtenant Structures. The appurtenant structures of
the dam consist of a primary and emergency sp il lway and out le t
works. As described in Section 1 .2, a riser p ipe situated in the

5 
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control tower incorporated into the 20-inch supply line constitutes
the primary sp illway . The details of the out let works facilit ies
are illustrated in Plate 3. The p ipes through the embankmen t are
shown to be founded on concrete cradles. Each of the pipes was
equipped with a cutoff collar located approx imatel y midway be tween
the intake and the control tower .

The emergency sp i l iway is a rock—cut open channel located on the
righ t abutmen t . A typ ical proposed cross sec t ion of the emergency
spillway is illustrated in Plate 2. In this detail , the sp il lway
channel is shown to be 25 feet wide with its crest at Elevat ion
1677.5. However , approximate field measurements taken during this
inspect ion ind icate the crest level to be at Elevat ion 1675.5
and a flow wid th of 22 feet .

c. Design Data.

( 1) Hydrology and Hydraulic s. A state report ent itled , Repor t
Upon the App licat ion of the Northern Cambria Water Company, da ted
June 8, 1921 , ind icates that the emergenc y spillway was sized for a
capac ity of 425 c f s .

(2) Embankment. The available informat ion includes no
quantitat ive data for the embankment .

2.2 Construc t ion. Very limited information is available on the
construction of the dam. As ment ioned previously, the embankment -:

material was placed in 6— inch layers and compacted with horse
rollers

Available record s ind icate that shortl y after the completion of the
dam , in 1914 , a significan t leakage was observed along the left
abutment toe approxim atel y 30 feet below the top of the dam. In
1921 , an investigation was undertaken into the cause of this leakage
by Ganne tt , See ly, and Flem ing,  Inc ., of Harrisb urg , Pennsy lvania.
The remed ial measures consisted of construction of a part ial clay
cutoff wall on the upstream toe of the dam in line with the seepage
locat ion and grout ing on the left abutment . Figure 4 illustrates
the locat ion of the grout holes. The emergency spillway was exca-
vated dur ing this period of remed ial work at the dam site.

It appears that the remed ial work undertaken was not successful in
controlling the seepage . Various state inspections conducted after
comp letion of the remed ial work refer to the presence of a large
leakage on the left abutment . Although references  were found to
ind icate flow weirs were installed to monitor seepage quantities ,
available informat ion does not include any record s of these measure—
men t s.

6
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2.3 . Operation. No formal operating record s are maintained for the
reservoir.

2.4 Other Investigations. The only reported investiga t ion was the
investigation into the causes of leakage through the left abutment .
This invest igation was undertaken during 1921 , details of which are
described in Section 2.2.

2.5 Evaluation

a. Availabi lity . The available information was provided by
PennDER. -

b . Adequacy

( 1) Hydrology and Hydraulics. The available information
consis ts of design discharge capacity of the emergency spiliway .
This information is not cons idered to be adequate to assess the
conforma nce of the sp i l lw ay capaci ty to the cur ren t sp i l lw a y  desi gn
cri teria.

(2) Embankment. The available information includes no quant i-
tative data on material properties , slope stability, or seepage
anal yses to aid in the assessment of the adequacy of design.

(3) Appurtenant Structures. Review of the design drawings
indicates that no significa nt desi gn deficien cies exist that
wou ld a f f e c t the overa l l  performance of the appurtenant structures

.7
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SECTION 3
VISUAL INSPECTION

3.1 F ind ings

a. General. The on—si te inspection of Big Brown Dam consis ted
o f :

1. Visual inspec t ion of the embankment , abutments ,
and embankment toe .

2. Visual examinat ion of the appurtenant struc —
tures.

3. Evaluat ion of downstream area hazard potent i a l .

The specific observat ions are illustrated in Plate 5.

b. Embankment. The general inspection of the embankment
consis ted of searching for ind ications of structural distress , such
as cracks , subsidence , bul g ing, wet areas , seeps and boi ls , and
observing general maintenance cond it ions , vege t at ive cover , erosion ,
and other surfic ial features .

The most significant cond it ion noted at the dam site was the
presence of ex tens ive  swampy areas immed ia te l y below the toe of the
dam . Ground in t h i s  area was found to be very  sof t . It appears
tha t  t h i s  swampy condi t ion is caused by f l o w  d i s c h a r g i n g  into  t h i s

F area from the r i ght abutment and underseepage . The f low from the
r i ght abutment seepage po int was estimated to be on the order of 20
gallons per minute. This seepage po int is located at the abutment /
embankment i n t e r f a c e  about midhe ight of the dam. Flow from the
swampy areas along the toe of the dam discharges into the primary
sp i l iway d i s cha rge  channe l th rough a small  s t r eam . Flow in th i s
stream was estimated to be on the order of 30 gal lons  per m i n u t e .
The f l o w  at the major  leakage po int on the l e f t  abutment , wh ich was
reported to have existed s ince the  comp le t ion  of the dam , was
est imated to be on the order of one—half to one cfs . Flow from
the seepage poin t s was found to  be c lear , showing no signs of
in ternal erosion .

The alignment of the downstream face of the dam was found to be
good , showing no visuall y perceivable ind icat ions of distress.
Approximate slope measurement s were taken at several locat ions on
the downstream face except for the top four to six feet of the
embankment where the slope was found to be about one horizontal 

to8
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one v e r t i c a l ;  on the remain ing  po r t i ons  the slope was reasonab ly
wi th in  the design slope of one and one—half  ho r i zon ta l  to one
v e r t i c a l .  The crest of the dam was surveyed r e l a t ive to the eme r-
gency sp i l lway  c res t  e l eva t ion  and was found to he genera l l y below
the design crest  e l eva t ion .  The crest p r o f i l e  of the dam is i l lus-
trated in Plate 6.

c. Appurtenant Structures. The emergency spiliway and the
equipment at the opera t ing leve l of the con t ro l  towe r , which con-
sisted of two valve operators , were inspec ted . The water authority
personnel indicated that although a ladder extend s into the control
t ower from the opera t ing leve l , due to the age of the dam , the
strength of the ladder was questionable . Therefore, the inside of
the control tower below the operat ing leve l was not inspected . The
rock—cut emergency sp iliway channe l was found to be free of obstruc-
tions to flow and in good condition .

d. Reservoir Area. A map review indicates that the watershed
is predominantl y covered by woodlands. A rev iew of the reg ional
geology (Appendix F) indicates that the shorelines of the reservoir
are no t like ly to be susceptible to massive landslides , which
would affect the storage volume of the reservoir.

e. Downstream Channel. Downstream from the dam , Brown ’s Run
flows throug h a narrow , uninhabited valley for about one mile where
it enters a residential area. Further downstream , Brown ’s Run flows
through other res iden t ial  areas near Spang ler , Pennsy lvan ia , where
it joins the Wes t Branch of the Su squehanna River approxi matel y
2—1/2 miles downstre am from the dam . A further descri pt ion of the
downstream conditions is included in Sect ion l.2d.

3.2 Evaluation. The presence of extens ive swampy areas aLong the
toe of the dam is considered to be a point of concern relative to
the continued stability of the embankment. In view of this swampy
condit ion, which is like ly to affect the stability of the embankment ,
and the relativel y steep downstre am slope , fur ther invest iga t ion of
the stability of the embankment to formulate necessary remedial
measures is considered to be advisable.

To the extent that can be determined from the visible portions of
the out le t f a c i l i t ies , these structures were found to be poorly
maintained. Inspection and evaluation of these facilities are
recommended .

9
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SECTION 4
OPERATIONAL FEATURES

4.1 Procedure. There are no formal proced ures f or the opera t ion
and maintenance of the dam . The reservoir is normally ma intained at
the top level of the primary sp i l lway  r iser p ipe.

4.2 Maintenance of the Dam. Maintenance of the dam is considered
to be fair. The downstream face of the dam is covered with well—
es t ablished grass , wh ich appears to be period icall y mowed . It was
noted that no attempt has been made to observe or monitor seepage
cond it ions along the downstream toe .

4.3 Maintenance of Operat ing Facilit ies. The operat ing equipmen t ,
consist ing of two manual valve operators , was fo und to be in poo r
cond it ion . The water authority personnel reported that the opera—
t ional cond it ion of the blow—off valve was q u e s t i o n a b l e .  There fo re ,
operat ion of the valve was not observed .

4.4 Warn ing System. No formal warning system exists for the dam.
Telephone communica t ion fa c i l i t ies are ava i l ab le  via  residen ces
approxima tel y one-half mile from the dam.

4.5 Evaluat ion. While the maintenance cond it ion of the embankment
is considered to be fair , the main tenance cond it ion of the opera t ing
facili ties is considered to be poor. The operational cond it ion of
the reservoir  b l o w — o f f  p ipe was not observed . It is therefore
recommended tha t  the owner opera te  the b l o w — o f f  va lve  and inspect
the f a c i l i t ies inside the con t ro l  tower  and p e r f o r m  necessary
maintenance as required.

10



SECTION 5
HYDRAULICS AND HYDROLOG Y

5.1 Evaluation of Features

a. Desi gn Dat a. Big Brown Dam has a watershed of 0.5 square
mile and impounds a reservoi r  wi th  a sur face  area of 4.6 acres at
normal pool level.  The flood discharge f a c i l i t i e s  for the dam
consist of a r i se r  p ipe over f low pr imary sp i llway and a rock—cut
emergency spiliway located on the right abutment. The capacity of
the emergency sp i l iway , based on the avai lable  freeboard rela t ive to
the low spot on the crest of the dam , was estimated to be 613 cfs.

b . Experience Data.  As previousl y s ta ted , Big Brown Dam
is c l a s s i f i ed  as a smal l  dam in the high hazard category . Under the
recommended c r i t e r i a  for eva lua t i ng  emergency sp i l iway  discharge
c a p a c i t y ,  such impoundments are requ i red  to pass the one—half  to
full PMF. The hei ght  of the dam (37 feet) which dictated the size
c l a s s i f i c a t i o n  of t h i s  dam is closer to the upper l imi t  of the small
size dam classification of 40 f ee t .  According to the recommended
criteria , dams at or above 40 feet in height are required to pass
full PMF. Therefore, the upper limi t of the recommended sp il lway
capac ity range is considered to be app licable to this dam .

The PMF inflow hydrograph for the reservoir was determined utilizing
the Dam Safe ty Version of the HEC—l computer program developed by
the Hydrolog ic Engineering Center of the U.S. Army , Corps of
Eng ineers. The data used for the computer analysis  are presen ted in
Appendix D. The peaks of the 50 pe rcent and f ul l  PMF hydrograp hs
were fo und to be 630 and 1260 c f s , respe ct ive ly. Computer input and
a summary of computer output are also included in Appendix D.

c. Visual Observations. On the date of inspection , no condi-
tions were observed that would indicate the emergency spiliway of
the dam would not operate satisfactoril y in the event of a flood .

d. Overtopp ing Potential. Various percentages of the PMF
inflow hydrog raph were rout ed thro ugh the reservoir , based on the
di scharge capaci ty of the emergency sp il lway  star t ing from the
normal pooi level. It was found that the dam can pass 50 percent of
the PMF without overtopping the low spot on the embankment . At full
PMF , the low spo t on the embankme n t wou ld be over topped for a
durat ion of 4.8 hours with a maximum depth of 0.97 foot .

e. Sp iliway Adequacy. The spillway capaci ty is less than the
recommended capac ity of full PMF; therefore it is rated as m ade—
quate. However , it is not considered to be seriousl y inadequate ,
because the capacity is la rger than 50 percen t of the PMF.

Ii

~~~~~~ - _ _  --



r -

SECTION 6
STRUCTURAL STABILITY

6.1 Evaluat ion of Structural Stability

a. Visual Observat ions

(1) Embankment. As discussed in Section 3, the presence
of extensive swampy areas along the downstream toe of the dam , in
conjunct ion with the relat ivel y steep downstream slope (1—1/2
horizontal to I vertical) , is considered to be a point of concern
relat ive to the cont inued stability of the embankment . The ground
in the swampy areas was found to be very soft . This cond it ion
suggests the possibility of the presenc e of excess pore pressure in
this area wh ich may affect the stability of the embankment . In v iew
of these cond it ions , the evaluat ion of the stability of the embank-
ment to formulate necessary remed ial measures is considered to be
advisable .

(2) Appur tenant Structures. As discussed in Sect ion 3, the
appurtenant structures located in the control tower were not acces-
sible for visual inspection. Therefore, the structural cond it ion of
these facilit ies could not be assessed .

b. Design and Const ruc t ion  Data

(1) Embankment. The dam was designed in 1909, when a lim ited
understand ing of geotechnical behav ior of earth structures existed .
Consequentl y, available design and construc t ion informat ion does not
provide any quant i ta t ive d at a  to aid in the assessment of the
stability. Based on the visual observat ions , the s t a t i c  s t a b i l i t y
of the dam is considered to be questionable , req u ir ing fu rther
invest igat ion .

(2) Appurtenant Structures. Other than design draw ings ,
no other design data are available to determ ine the structural
adequac y of these facilit ies . The structural adequac y of these
facili ties should be reevaluated based on further detailed inspec-
tions.

c. Operat ing Records. The structural stability of the dam is
not considered to be affected by the operat ional features of
the dam .

d. Post-Construc t ion Changes. The descript ion of post-
construc t ion changes is included in Section 2.2.

12
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e. Seismic Stability . In view of the concerns that exist

relative to the static stability of the dam , thE- seismic stability

of the dam is also considered to be questionable . Therefore , the

seismic stability of the dam should be reassessed in conjunc tion

with further investigation and evaluation of the embankment.

13
4. -



- - ~~~~— - -~~~~~~--~~~~~~~~~~ -- ~~— ---———-~~ ~~~~~~~~ — -~~~~

‘-4

SECTION 7
ASSESSMENT AND RECOMMENDAT I ONS /RE M ED IAL MEASURES

7.1  Dam Assessment

a. Assessment .  The v i s u a l  obse rva t ions  ind ica te  that
Big Brown Dam is in poor condition . In view of the presence of
extensive swampy areas along the downstream toe of the dan and
the steep downstream slope of the embankment , concern exis ts as to
the continued stability of the dam . Based on these observations ,
detailed investigation of the embankment as an impounding structure
is recommended . it is also recommended that in conjunction with a
detailed investigation of the dam , the structural adequacy and
operat ional condition of the outlet facilities be reevaluated .

The flood discharge capacity of the dam was found to be at the
lower limit of the recommended spiliway capacity range of 50 percent
to full PMF relative to the size and hazard classification of the
dam . However , in view of the height of the dam (37 feet) approach-
ing the upper limit of the size classification (40—foot height), the
upper limit of the capacity range is considered to be applicable to
this dam ; therefore, the spillway is classified to be inadequate.

b. Adeq uacy of Information. Available informat ion , in conjunc-
t ion wi th visual observations , is considered to be sufficient to make
the following recommendations .

c. Urgency. The following recommendations should be imp lemen ted
immediatel y or on a continuing basis.

d. Necessity for Additional Data, It is recommended that the
dam and appurtenant structures should be investiga ted and evalua ted
by a p ro fes s i onal eng ineer experienced in des ign and constru ct ion
of dam s to more acc ura tel y ascertain the consequences of the observed
conditions and the overall integrity of the dam and appurtenant
structures , and to develop plans for remedial measures.

7. 2 Recommendations/Remedial Measures. It is recommended that the
following recommendations be implemented immediatel y or on a continu-
ing bas is~

1. The owner should immediatel y re tai n a
pro f e s s i onal eng ineer exper ie nced in design
and construction of dam s for detailed
evaluation of the dam and appurtenant
struc t ures and to prepare and execute plan s
for:

14
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a. Controlling swampy conditions at the
downstream toe of the dam and evaluat ing
the stability of the embankment in view
of these conditions. The detailed
evaluation of the dam should include,
but no t be limi ted to , subs urface
investigations , material testing , and
seepage and stability analyses.

2. The structural and operat ional condition of
the outlet facilities should be evaluated and
necessary maintenance performed .

3. The crest of the embankment should be surveyed
and low spots filled to design elevation.

4. Around—the—clock surveillance should be
provided dur ing unusuall y heavy runoff and a
formal warning sys tem should be developed to
alert the downstream residents in the event
of emergencies. - -

5. The dam and appurtenant structures should be
inspected regularl y and necessary main tenance
performed . A review of the regional geology
indicates that some deep coal mine workings
may exist in the vicinity of the dam site.
Therefore , future inspections should include a
search for any indica tions of subsidence .

15
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APPENDIX B

CHECKLIST
ENG INEERING DATA

DESIGN , CONSTRUCTION , OPERATION
AND HYDROLOGIC AND HYDRAULIC

PHASE I
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CHECKLIST
ENGINEERING DATA

HYDROLOGIC AND HYDRAULIC

DRAINAGE AREA CHARACTERISTICS: 0.55 square mile _________________

ELEVATION , TOP OF NORMAL POOL AND STORAGE CAPACITY : 1675.5 (51 acre—feet)

ELEVATION, TOP OF FLOOD CONTROL POOL AND STORAGE CAPACITY: 1680.3 (76 acre—feet)

ELEVATION , MAXIMUM DESIGN POOL : 1681 (as designed)

ELEVATION , TOP OF DAN : 1680.3 (measured low spot)

SPILLWAY :
a. Elevation 1675.~

b. Type Rock—cut channel

c. Wid th 22 feet

d. Length Not applicable

e. Location Spillover Center of embankment

f. Number and Type of Gates No t applicable

OUTLET WORKS :
a. Type 20—inch cast—iron pipe

b. Location Near left abutment

c. Entrance Inverts ________________________________________________

d. Exit Inverts 1641±

e. Emergency Drawdown Facilities 20—inch cast—iron pipe

HYDROMETEOROLOGICAL GAGES:

a. Type None

b. Location None

c. Records None

MAXIMUM NONDANAGING DISCHARGE : 600 cfs (spillw ay capacity)

Page B5 of 5 
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LIST OF PHOTOGRAPHS
BIG BROWN DAN
NDI I.D. PA—502

NOVEMBER 27 , 1979

PHOTOGRAPH NO. DESCRIPTION

1 Crest (looking southeast).

2 Emergency spillway approach channel.

3 Emergency spiliway control section
and discharge channel.

4 Outlet pipe valve.

5 Primary spillway otitlet pipe .

6 Flood plain (Mile 1.0). Brown Run
flowing lef t to right.



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

•~~ -~ ~~ ~~~~~~~~~‘~ ~~~~~ 4~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~
- -. _______________

- ______ ________________

~~~~~~~~~~ ___________ _ _ _

Photograph No. I

Crest • i ook::u southeast).

Photograp h No. 2

EmcrgLncv sp i 11w.. ,~j )p r c )~sch c i i a n n c l
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Photograph No. 3

Emergency spiliway control section and discharge channel.
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HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BAS E

NANE OF DAN: Big Brow~a Dam (NDI S.D. PA—502)

PROBABLE I4AXINUH PRECIPITATION (P911’) • 23.6 INCRES/24 HOURS~ ’~

STATION 1 2 3 4 5

Station Description Reservoir Dam

Drainage Area (square r’iles) 0.55 —

Cumulative Drainage Area
(square miles) 0.55 0.55

Adjustment of P14F(~~~r Zone 7
Drainage Area (2)

6 Hours 102 —

12 Hours 120 —

24 Hours 130 —

48 Hours 160 —

72 Hours — —

Snyder Hydrograph
Parameters

Zone~
3
~ 19 —

C
P/C~~

4
~ 0.45/1.84 —

L (mi1es)~
5
~ 1.1 —

L (mfles) ’5’ 0.5 —

— C~ ( L L  ) 0 3  
(hours) 1.54 —

Spiliway Data

Crest Length (It) — 22

Freeboard (ft) — 4.8

Discharge Coefficie nt — 2.65

Exponent — 1.5

~
1
~ Hydrometeoro1ogical Report 33 (Figure 1), U.S. Arm y , Corps of Engineers , 1956.

~
21 Hydrometeoro1ogica1 Report 33 (FIgure 2). US. Army , Corps of Engineers , 1956.

zone defined by Corps of :ngineers , Balt imore District , for determining Snyder ’s
Coefficients (C and Ci).

~~~Snyder ’s Coefficients.

~
5
~L Length of longest water course from outlet to basin divide.
L — Length of veter course from outlet to point opposite the centroid of drainage area.

STORAGE VS. ELEVATION

ELEVATION tsH , FEET (ACRES )~
1
~ (ACRE-FEET)~~

2
~ (ACRE—FEET)

~~~~~~~~~~~~~~~~~~~~ 4~~~~~~~
k5 

________________ 

243.2

so
Reae r-voir Bottom — 

- 0

~
1
~P1animetered from USGS i~ap~~. ~

41Nor1lIa 1 pool eleva t ion was ob tained

~
2
~s5Vo1ume . iHI3 (A1 + A 2 + ./~~~~

-4
) 

from design drawing.

~
3
~Fr oCCl PennDER files.
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APPENDIX F

REGIONAL GEOLOGY

Big Brown Dam physiographically lies within the Allegheny Mountains
section of the Appalachian Plateau Province. The dam site i8 on the
west flank of the Laurel Hill ant icl ine , wh ich coincides with the
east flank of the Barnesboro syncline in this area. The strata dip
approximately 150 feet per mile to the west. Bedrock at the
site consists of sedimentary rock strata of the Middle to Lower
Conemaugh Group of the Pennsylvania Series. In general, strata of
the Conemaugh Group consist of interbedded shale, claystone , sandstone,
and several thin coal seams. The underly ing Allegheny Group consists
of sandstone and shale strat a along with several coal seams.

The Lower Kittanning and Lower Freeport coal seams of the underlying
Allegheny Group have been extensive ly mined in Cambria County. The
Lower Kittanning coal seam, which is approximately 380 feet below
the surface, has been mined . The Lowe r Freepor t coal seam, approxi—
mately 180 feet below the surface , has also been mined . The site is
underlain by the Barnes and Tucker Company Lancashire No. 15 mine
(Lower Kittanning coal seam), but exact details of the mine opera-
tion were not determined. Therefore, depending on the type of
mining and local geology, a potential for surface subsidence may
exist.

The slopes in the vicinity of the reservoir are relatively gentle,
reflecting the ease of weathering of the fine—grained Conemaugh rock
s t r a t a .  No large slides should occur , although minor creep may be
expected .
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