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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 obtaine d from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I investigation is to identif y 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 investigat ions, arid ana lyses involving topographic mapping,
subsurface investigations, testing, and c~t• ;i i led computational evaluations are
beyond the scope of a Phase I investigation; however , the investigation is intended
to identif y any need for such studies.

In reviewinq this roport , it should be reoliicd that the reported condition of the
dam is based on observations of field contht ions at the’ time of inspection a long
with  data ava ilable to the inspection tenrr . In c-i w~ where the  reservoir was
lower ed or drained prior to inspection, su~-h action, w~ iIe in-ip~ov ing the stohility
and safety of the darn, removes the norrn~iI Iui ! on the structure and may obscure
certain conditions which might otherwise hr~ d~’t c ~rtahle if inspected under the
normal operating environo-icot of the striic lure.

It is im portant to not e tha t the condition of a darn depem~s on numerous ~nd
constantly chanqincj intrrn;il and exte rn-~I ( o ~~d It t~ r~s, and is evo lutionary in
nature. It would be incorrect to ac:aar~ e that th• ’  present cnnthtinri of the dam will
continue to represent the condition of th~ dam at s~~rr point in the’ future. Only
throtiqh frequent inspections can unsafe con ’st ions hr del crIed, and only through
continu ed r ~~ and maintenance con these conditions he prevented or corrected.

Phase I inspections are not intended to pruvid~’ detailed hydrologic and hydraulic
analyses. In accordance with the established Guidelines, the spiliway design flood
is bn~ed on the est imated “Prohable Maximum I lond” for the region (greatest
reasonabl y possib le storm runoff), or f t - i r - t u c -,ns thereof. The spiliwoy design flood

• provi’ !~’s a measure of re lative spi II%-/ay rapacity and serves as an aid in
• deftrm inin~ the need fri more det:nlri h~ drolnqic and hydraulic stu dies, con-

sul”r,nq the size of the darn, its q”nrr~~l ra ;~ inr~ pni’~ the downst ream damage
• potrnti~ !.
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• PHASE IREPOR T

NATIONAL DAM INSPECTiON PRO(~RAM

Name of Dam: Township Line Dam
State Located: Pennsylvania
Count y Located: Chester
Stream: East Branch Chester Creek
Coordinates: LatItude 390 59.1’ , LongItude 75° 34. P
Date of Inspection: ..ujne 12 , 1979

ASSESSMENT

Township Line Dam is an earth embankment approx imately 530 feet long with
a heigh t of 34 feet and crest width of 10 feet. The dam is located immediately
west of Town ship Line Road nhnu t 2 miles northeast of West Chester, Pennsy l-
vania . ~The dam, originally constructed to Impound and supply water for the
Borough of West Chester, is presently bring used for recreation, f lood abatement
and maintenance of a minimum discharge int o the ITast Branch of Chester Creek.

The conc rete (her spillway his a cre st w idth of 50 feet and is located at the
south dam abutment. The ~pillwa~, for thu “Intermediate” size , “High” hazard
dam, is capable of discharging 48 pereer~ of the PMF without overtopping of the
earth embankment. A review of the hy drologic analysis indirate~ t hza t the
errtiank,nent would he’ overtopped by 0.IS f~’et for about 7 hours during a flood
equal to ‘A) percent of the PMI . It is r’nc uiered tir’i!it. r~t ’v that the darn would fa il
during this event; therefore , thr’ ~~~~~~ i s  cln~sif,ed as “Inu.dequatr”,hut not
“Seriously lnadrqu~itc”.

Based i~ on visual ohs!.r~~itinn s, review of the information *itained fro m the
Penniylv~inia E)epartment of F nvironrnental Resources , Divis~nn of Dam Safety, and
ronversat inns with the 1)wne’r’s representative, Township Line Dam is considered to
be In fair condition. However, the detection of potentially unstable condit ions at
this s ite was severe ly restricted due to thick veqetation covering the entire
embankment. Conditions which require further investiqit ions, maintenance , or
mnn,~ orsnq are:

a. r,~ itities
1. The eapacit~ of the ipillwav should he increased in accordance with

the results n’ further Pvvdro loqic and hy drauli c studies.

2. The th ick m.r at inn an I trees shoul d be removed from the embank-
ment crest ani slopes ii~der thp guidance of an engineer. If any
signs of distr ess such as seepage. sloughing or cracking are revealed ,
the ,ut øhilitv of the embankment should he reevaluated by a licensed
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PHASE I REPOR T
NATIONAL DAM INSPECTION PROGRAM

TOWNSHIP LINE DAM
NOl I.D. NO, PA 00625

SECTION I

PROJECT INFORMATION

1.1 General

a. Authority. The Darn Inspection Act, PtE Iic Law 92.367 , authorized the
Secretary of the Army, through the Corps of Engineers, to initiate a program of
Inspection of darns throu ghout the (Jolted States.

b. Purpose. The purpose of the inspection is to determine if the Township
Line Darn constitutes a haza rd to human life or property.

1.2 Description of Project (Hasu. 1 upon information obtained from the Pennsy l-
vania Department of Ens i~~ rvn e’nt~~I Resources (DFIR ) , Division of Dam Safety,
Harrishusrq, Ppnncv ~ . aOl ‘ ).

a. Dam And Appurt enances. Township L ine Dam is an earth embankment,
appr imate ly SMI feet in length with :~ maximum height of 34 feet. The darn
impounds a reservoir with a stir face ar~’a of 65 ac res and a storage capacity of 597
acre-feet at normal pool. Th~ top nf th~ d~im is about 10 feet wide and the
downst r~ a’c slope is ? hurizontal to I vertica l (2H:IV). The upstream slope is
2.5H:~V f rom the dam crr mt to a “ -f oo t w ide berm at ilevation 408.0 and below the
berm the sln;n’ is 3I-I: IV. The upstream s lope is protected by an IA-inch thick layer
of han I pIuce~ riprap from the’ berm In I Ie~~ition 4 18.5. The’ embankment is
composed of .in impervious central core w t t ’  an outer shell of semi-perviouf rolled
enrt~ . The central core is 10 feet wide at the dam crest and has side slo~es of
1H:4V. A key trench of impervious material extends the Impervious core to
under lying bedrock and has side slopes of IH:1.75V. A concrete corewall which
p
~itends to foundation bedrock is located along the centerline of the key trench.
The carewall is 4 fee’t wide at the base and reduces to 1-foo t wide at the top with
varying side batters which are dependent upon the height of well. A grout curtain
consisting of one row of grout ti~ es, 3 feet center to center, extends below the
Concrete cor ewa t i and about 15 feet into bedrock. A two foot dee p toe drain is
buried beneath the rock fill toe of the downstream slope. The out let for the drain
consists of a 6-inch vi tr i f ied c lay pipe which discharges to either the reservoi r
ot t let channel or to an 8-inch vitrified c lay pipe draining into the East Branch of
Chest er Creek.

Th~ reinforced concrete Oqee spillway, constructed at the south abut-
- ment, is 51) feet wide and has a 6-foo t drop from the welt crest (Elevation 414.0) to

the downstream apron. Conrrpte training w alls form a 40-font long approach
channe l havirrj a 12-inch thick concrete invert which slopes from Elevation 409.0

. 1 —
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(32 feet upstream of the spillway cre st ) to Elevation 411.0 (approximately 4 feet
upstream of the spillway crest ). The concrete lined wasteway channel extends 185
feet downst ream from the spillway crest on an 8 percent slope. The channel
reduces in width from 50 feet to 15 feet and directs overf low into a concrete
cascading-step energy dissipator. The 7-step cascade drops about 8.5 feet , and is
provided with a 20-foot long concrete plunge pool. The remaining 220 feet of the
wasteway channel consists of a riprapped trapezoidal section directing discharge
into the Fast Branch of Chester Creek.

A stone masonry and reinforced concrete intake structure founded upon
bedrock is constructed at the toe of the upstream embankment slope. Two 24-inch
cast iron inlet pipes controlled by hand operated gate valves are located in the
tower at Elevation 400.0 and Flev atlon 407.0. A 24-inch diameter qated reservoir
drain is located at the base of the intake structure at Elevation 388.0. All
discharges f torn the tower flow through a 42-inch diameter outlet conduit which
terminates 122 feet downstream at a concrete headwaU. The outlet conduit
d ischarges In to a riprapped. trapezoidal channel Ie~ dinq to the wasteway chan nel.

b. Location. Township Line Dam is located on the last Branch of Chester
CreeL about 2 mites northea ;t of the Borough of West Chester. The dam is
situetrd in West Goshen Township, Chester County, Pennsylvania and is shown 00

th~ USGS Ouadranqle entitled “West Chester, PA” at coordinates N 390 59.1’, W
75 34.3’. A regional locnti~n p li i of Township Line Dam is enclosed as Plate 1,
Appendix F .

c. Size Classification. The maximum height of 34 feet and maximum
storaq” rapacity of 1 ,150 .irre-f,~nt p la r e Township t ine fla’n in the “Intermediate”
size category.

d. Hazard Class if ication. Tn..in~’iip l ine Dam is located about 2 miles
u~~t rearn of Mitl!~ wn Reser’~otr on the l ast Uranch of Chester Crt.eL. A failure or
overtopping of the Township t ,nr. ‘.t rti ttirr would allow flood waters to discharge
into the downstream impoundment. This miqht cause fai lure or overtopping of the
Milliowri Darn and result i’i the possihie loss of many lives and extensive property
dama ;e ir~ the community of ‘Ailltos ”n . Therefore, the dam Is in the “High” hazard
category.

e. Ownershi p. Te.~nshi p Line Dnm is owned by the Borough of West
Chest~ r, 15 South ~1iqh Street , ~Vest ~ hpstrr , PA. According to Mr. David Hughes,
Manager , West Chester Municipa l \‘.‘ater Authority, negotiations are current ly
under way to sell the dam site to Chester County for use as a possible perk area.

f. Purpose of Dam. The dam, origina lly constructed to impound and supply
water for t he Borough of ~Vest Chester, is present ly being used for recreation,
f lood abatement and maint enance of a mini’nurn discharge into the East Branch of
Chester Creek.

q. Design And Construction History . Township Line Dam was designed by
1.6. Wa lker, ConsulTing Engineer, Philade lphia, PA, and was constructed by William
Steele and Son Company. The const ruction began in .hj l~ , 1934 and was completed
in December, 19S5.

~
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• The 1)ER files contain monthly construction proqress reoorts stE mitted
by the designer to Mr. Char les M. Ryder, Secreta ry, Wate r & Power Resources
Board, Commonwea lth of Pennsylvania and a number of field inspection reports
prepared by Mr. C.K. Weigle of the Water ~ Power Resources Board.

The only significant design change reported in the correspondence is Mr.
Wa lker ’s decision to construct the concrete spillway channel and training walls with
steel reinforcement , expansion joints and larger pour sections. The design change
was approved by Mr. Rydt.r provided that weep hoie~i he incorporated through the
training wells and spil iway slabs. Sketches indicating the spillway redesign are
included in the OCR fil.~s.

During a site inspection on May ?l , 1935, the State’s representat ive, Mr.
We igle , noted that the fil l iii the core trench was being hand placed and then
moistened using buckets of water splashed across each lift. He further noted the
presence of solid ridges and water-f i lled depressions in the fill surface; the
depre ssion s bi.iciq filled w it h  loose mater ial prior to rolling. Mr. Weiqle, in his field
notps , and Mr. Rvi’ r, by liSt te n to Mr. Wa lker , directed that each lift be evenly
spread an.~! rolled t i ’~ini the proner equipment and tha t water supply lines be
insta!~’~d to s:r inkle the. embankment o~ necessary. The designer replied by letter
that the poo r co ns t r i ct ion methods were being employed in his absence anti that
proper pror ’r 1urc~ w n i !’~ he used in the ‘uture by the contractor.

Thep~ is no r’~nor 1 o f post -v r t j c t  ion changes at the site.

h. Norma! I c’r;it v’~ r 4 tIre .~ According to the Owner’s representative
th” res r r%n,r i~ narr~’iUv inaititavipd at ‘ r  near the spillway crest elevation. Inflow
occurring whrr~ t t r ’  re~er~. ~iir is at or ah.i~ e the spiliway crest elevation is
disrharqe:! over the c;nl lway. The n i t  let works are operated as required to
ma in! :i r , a minimum v;c’~ i r ~~ into t he a ~t ~ raru’h of Chester Creek.

1.~ P~~t in~’nt t ) nta

a. Drainage Area. The dratn.,qr. ;ire:i above the dam is ?.9 square miles, as
taken fro m information prnv it1e&~ by Dl R and ~.‘rified on t opographic maps.

b. t)isrhnrge at Dam Si t .~. (c f ~ ’

Mnx imum Storm of Recor d Unknown
Spiliway lIischarqe ~~es~ rvo i r  at Top of Dam) 2,800

c. Elevation. (f~~ t above r . ’ci

Spillway Crest (norma l pnnF~ 414.0
Low Point iop of t )~~~

r-
~ 419.7

Design iop of fl~im 420.0
Reservoir fl~ain Invert ~?4 ” inlnt~ 388.0
Reservoir Drain Invert ‘

.~~~
“ outlet) 386 .3

Strearnbed at Toe of Dam 386.0

r

I
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L ci. Rese r~ o ir. (miles )

Length of Norma l Poo L 0.80
Length of Maxicnum Non-Overtopping Poo l 1.30

e. Storage. (ac re -feet )

Normal ~~ oI, Elevation 4 14.0 597
[)esiqn Top of Dam, Elevation 420.0 1,150

f. Reservoir Surface. (ar re~

Normal Poo l , Elevat ion 4 14.0 65
Design lop of t )am, Elevat ion 420.0 124

g. Darn Data.

T ype Compacted earth embankment
Leng t h 530 feet
Height . 4  feet
Crest W idth 10 feet
Side Slope (t~~~r’.arn’ 2.5l~*:1V Dam crest to 11ev. 408

~H:1V Elev.408 to the toe of slope
Side Slope l’ down st rt . .er~ 2H:IV
inning Impervious r v r ,~ and serni-perv ious shell
Cut -Off Impervious kn~ trench and concrete core wal l
( roi,t Curt ~iin Single—row grout curtain extending

15 f eet into bedrock
Toe Drain 6-inrh VCP in gravel at downstream toe

h. [)lvrrsion And l~ egulnt~~~ Tunnel.

Does not apply to this Site .

Spiliway.

T ype Concrete Ogee Weir
Width 50 feet
Crest ile~.;ition 4 14 feet above MSL
Gates None
Upstream Channe l Reinforced Concrete Approach
Downst ream Chanor’ I Reinforced Concrete Channel

Regulating (\j tl~ ts.

Type 42-inch cast iron pipe
t~enq?h 112 feet
Closure 42-inch hand operated gate valve

in the Intake tower

- 
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t SECTION 2

ENGINEERING DATA

2.1 Des~~

a. Data Available. The information availab le for review of Township Line
Darn includes the following ‘all information contained iii the ~M ~ main off ice files
in Harrisburg, Pennsy lvania):

1. “AppLication”, “Report upon the Application” rind “Permit” to con-
struct Township t ine Dam; I93~ .

2. Design drawings Including sketches showing the spillway redesign.

3. Construction progress reports , photos ~in t  contractor ’s invoices.

4. As-Built profile of corewall rind q o i t  curtain.

S. Miscellaneous correspondence, inspec t in” reports, const ruction
report~

;, etc.

6. S;)ill~va~ ~~~~~~~~ c:ik -t il : ,t ii ,’i~ pursuant t~~i a i d i t  nvi of flashboards.

Note: Design cl,it , i s  not avat Iah l.~.

~~. Design Erature s. T hc’ design f ” ,t irm. are descrl~ e(1 in Section 1.2.a.
U .~~ inn of Project , Dam and Appurten:i:wes~. 1 he pr vo- ipal design features
for ~~~ structure are st’ow;’ on Platen 2 t mugh ‘~~, A p~i.’ri ii~ F.

2.2 monst rtx~tmon

The const ruction information m a l e  avai l~it le vonriste d of correspondence
between the designer aol the \‘Inter ~ Power F~esotj r--p s Board, Commonwealth of
Pennsylvania, field inspection notes by a State representative, sketches of the
spil lw av redesign and construction progress photos.

2.3 Ooprat ion

No formal operating procedu re s were include d ‘ii the information tht~~neti
from ~I ~. The Owner ’s representative , Mt. t’)a~ id 1-~ iqhes, stated that the
rrsrr~~ ir outlet works are used for flood abatement r iOl to maintain a minimum
flow m thp East Branch of Ch~’ter  Creek . Discharge rat ion curv es for the s pill wny
and n i’l;~t conduit are unavai lab l~ and there are no flow or water level measuring
devices presr’nt at the sit r’.

L

t

_______________________ .
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2.4 Evaluat ion

a. Ava i labil ity . All information made avail able was obtained from DER.

b. Adeguac.~~ The available information (listed in Section 2.l.a) combined
w ith visual observations during the inspection and conversat ions with the Owne r’s
representative are considered adequate for a Phase I invest igation.

c. Validity. There appears to be no reason to question the validity of the
data obta ined from DER.

. 6 —  



SFCTION 3

V ISUAL INSPECTIDN

3.1 Findings

a. General. The f ield inspection of Township Line flrirn took place on .kine
12, 1979. At the time of inspection, the reservoir water surface was approximately
two inches above the spillway cre st . The dam was found to be constructed in
general conformance with the avai lable drawings. No underwater areas of the dam
were inspected.

The observations and comments of the f im . td  in spection team .,:e in the
checklist which is Appendix B of this report. The appearance of the facil i ty
indunites that the darn and its appurtenances are not wel l maintained.

b. Darn. The entire earth prnt ank’nent is overgrown with heavy brush and
tal l  qr.iss . A few trees up to 2S fee t ta ll are qrowinq on the downst ream
emnbank nent sl ’pr ntljricent to the spillway. The hand-p laced riprap on the
upstream slope e~hihits evidence of displacement perp~ ”~~Iru !ar to the prevailing
q rid~’ Ii “j . The riprop is m iss ing cii the ~~st ri :IIT 1 s lope from the dam cre st to the
water ~~~ in the vicinity of the m t  .akv~ tn ,~- ‘ r  a r - e ; s  bridge. It is apparent, at many
Lat at inns, ~hot the riprap himl henri reset since the dam w a .  put in service. There is
rio ~~~ idt~nr~ of uncontral !e:l seepage or S i t ’ j i C  mm’ s d ign ment 5, however , observations
were severely limited ~~~ to deii’r~ vegetation. V isual inspection of the structure
w i n  li nmt ~’i  t o  walking in  a foot pi th  :m!-inmq thp top -

~~ darn rind inspecting the
upst r ; i  n an I downst rea m slopes at rnii’lo’nl v selected I - - a t  ions. An aerial photo
was mn~~- In f - ~ ~‘r~ over ;ml I view.

An ,‘r.t irnated nlis ’hrirq.’ of (1.! cf s  w as  observed to be flowing from the
6 ’  -inch lna netm’t omit l r t  ronIiit. This f low could be at t r ih ited to a partiall y open 

.j ite ~~ see pag. collected by the toe dra in si st e n . The B-inch diameter
v i ’ rif~”t ! cl - mv  n i t  let pipe ronnect”d to the toe drain s y s tm ~m and located in the old
st rea’n m n-d ~riccordinq to the draw inq’m~ - nt i ld rio t hi’ found during the inspection. It
nppn.irs thit th~ Township I ~nir Road alignment was ~hift~ d farther downstream
following darn ron•;tructicxi rind it is possible that the outlet pipe was buried during
this rec onstruction.

(
~. Appurtenant Structures. Thr concrete access bridge to the Intake tower

is in good condition, howev ’r , the steel pipe railing is seve re ly rusted and some
n,’~~t i , r ’ s  ar~ m issing. The concrete and masonry intake tower , above the water
line, i’. in good condition with no indications of vert ical or horizontal misaliqn-
mnr r ’~~s. The gate hoist mechanism could not he observed because the door to the
int a~ t’ t.-,wer was locked aol the Owner ’s representative , Mr. David I-~ iqhes, did not
have- the key. According to Mt. I-~ ,qhes, the gate is operated periodically.

— The concrete Ogr e spillway appears to be in fair cnndition. There are a
few stroll holes noted In the Oqee section and there i~ evidence of s light scour of

- 7 -
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the left s pi llway training we ll. There is some minor cracking In the concrete
wastew ay channel, however, It is in generally good condition.

d. Reservo ir. The reservoir perim eter Is almost ent irel y woode d w ith
s lopes ranq1i~ij trom~5 to 20 percent. Reconnaissance of the reservoir disclosed no
ev idence of significant siltation, slope instability, or other features that would
significantly affect the storage capacity of the reservoir.

e. Downstream Channel. Township Line Road is located about 200 feet
downstream of the dam. The highway spans the combined wasteway and reservoir
outlet channels on a reinforced concrete bridge. The bridge consists of two spans
each about 12.S feet wide and 7.’, feet high. There were no obstructions or
acc ( m(nh i Iat ivis of debris rioted in the bridge opening at the tI1T~C of inspection.

Milltowri Darn is located on the Last Branch of Chester Creek about 2
miles downst rea m of Township Line Dam. Th~ st ream va lley between the two
damns is narrow with moderate side slopes which ore primaril y covered with grass
and brush . The potential harard area is located around the peripher y of the
Militown I(s~w rvo ir  and (Iown st ream n of the dam in Milltown, PA. At least 6 homes
or e I t~.it ed ;r - i~Jrk I the Militown ~ m’~m~rvoi r and about 10 dwellings and commercial
est~ihIinhmemits m m ’  s i tuated in the valley downstream of the Militown Dam.
Therefore . abe ! 16 homes rind bmisi ’m’”~ses arid up to RO people could be affected by
I loodw at c ’ rs meso lt m g  from failure of I rmwniship Line t )am.

- 8 -
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SFCTION 4

OPERATIONAL FEATUR [S

4.1 Procedures

Township Line Reservoir is used to maintain a minimum discharge In the
Fast Branch of Chester Creek, for f lood abatement during periods of high
precipitation and for recreation. Under normal operating conditions, the reservoir
is self regulating. The pooi elevation f luctuates at or near the spillway crest.

According to the Owner’s representat ive, operation of the reservoir
out let pipe I or storage reduction is performed in conjunct ion with releases from
Marsh Creek Reservoir situated on ?-~arsh Creek about 10 miles away. Before
nntinmp:I ’r(t high st rea m discharges, the Chester County Water Resources
Authority, owner of Marsh Creek f)nrn, reduces the reservo ir pool level. The West
(‘hester Area Municipal Water Authority is notified of these releases and then
match~ s or i~iceeds the additional di~c’harqe by operation of the sluice gate at
Township Line 1)amn .

4.? ‘~‘a iritenanee of fl:,’n

According to the Owne r’s representative , there is no maintenance
prcn;ramn I or the dam. However , debns obstructing the sptl tway is removed us it
accumulates. The Owners ore aware of the extensive vegetative growth on the
embanL-nerit arid its deleterious eff ect upon darn st ability. However, they are
presently awaiting the outcome of negotiation s for transfer of dam ownership to
Chester County before mmnptemnentirig removal of the vegetation.

4. 5 Maintenance of (
~~rratin~~F aci l it ies

According to the Owner’s representative, the control valves in the intake
tower are e~m’rriwd about ever~ si~ monithi arid during reservoir prim1 reductions;
the va lves are repaired as required.

4.4 Description of any Wnming System in Cffe rt

According to the Owner’s remiresentative , nim flood warning system Is in
effect at the sitr.. The West Chester Area Municipal Wat er Authority maintains a
LJ~fl~ rain qauqe ut Milltown Darn about 2 miles downstream of Township t ine
Dam . There fo re , the Owner has direct information concerning high ra infall events
and personnel are avai lable to initiate monitoring of the Township Line Reservoir
during potentia lly hn,ardomis conditions.

4.5 Ivaluat ion of Operational Adequacy

The heavy vegetativ e growt h covering the entire err~ ankrnent should be
removed. During periods of heavy rainfall, the dam ~iould he monitored and
down-’ ream res idents alerted in the event of an Impending fai lure.

It appears that the clam is accessib le under all weather conditions for
inspen: t inn and emergency ~ct ion.

- 9 -
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SF~~TION 5

HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Feature s

a. Design Data. The design data avai lable for Township Line Dam is
limited to a reservoir stage-storage curve inc luded on the construction drawings.
Visual inspection of the existing facilities indicates that the dam and appur-
tenances appear to he’ bui lt in general confor mance with the available construction
drawings.

The Townsh ip Line Res ervoir watershed is a fan -shaped basin with a
total drainage area of 2.9 square mi les. Elevations range from 550.0 in the upper
reaches of the watershed to 414.0 at the normal reservoir level. The watershed is
composed of rolling hills typical of piedmont topoqraphy. The communities of
Green Hill, Kirkland, Morstein and ~‘/oodc’ rest are located in the basin and the
stE~urt)arm residential ctevc’lopments , nsr, a ?rrl with these communities, extend over
the entire watershed.

h. ixperience flat:.. Accor d inq t:’ the Owner ’s representat ive, no discharge
or rese rvoir stage records are maintaine d for this site rind no estimate could he

c. Visual O servations . The spillway system appears to be In good
cnn- l i t  on . 0mm the day of the irispectino , there was no evidence of mater ia ls which
ro’d- l  nbstruc t the spil lway. Observation s reqardinq the downstream channel,
sp.llway and reservoir ore discussed in Appendix B arid SectIon 3.

ci. Qvi~rto ppinc-~ Potentinl. The Spillway Design Flood (SE W) for this
“Interm ediate ” sire, “High” hazard dam is qn’.”n as the Prob able Maximum Flood
(P~’r) based t~~on the dam height , st nra~ ” capacit y rind hazard potential.

The peak inflow and outflow rates for the SUE were determined to he
7,673 cfs and 7,23S cfs re spectivel y. Based upon the hydro ’og ic analyses, the
spiliway is capab le of dischargIng 48 percent of the PMF w ithaut overtopping of
the embankment.

e. Spillwny Adequacy. A revi~ w of the hydrolog ic analysis indicates that
the embqnkmnent would be overtopped h~ a maximii r’ of 0.15 feet for about 2 hours
durinq a florid equal to ‘~0 percent of t b.. (‘MI . Since it is considered unlikely that
the embankment would fai l during this event , the spiliway is c lass if ied as
“Inadequate ” but not “Seriously Inadequate ”.

-10 -
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stabil~~

a. Visual Observation s. The entire embankment Is heavily overgrown with
brush and tall grass. A few trees with trun k diamet ers up to 12-inches are growing
on the downst ream slope adjacent to the s pi l lway. The tree roots may Increase the
seepage potential through the embankment and uprooting of the trees by high winds
could cause substantial volumes of embankment materia l to be displaced. There
were no indicatio ns of downstream seepage , s lope misauicj nments or other unstable
conditions noted during the visual inspec t ion. It should he noted that the detection
of potentiall y unstab le conditions at this site was severely restricted clue to the
thick vegetation; therefore, until the overgrowt h is removed an opinion on the
stability of the dam can not he made.

b. Design and Construc t ion flat ii. The embankment cross-section geometry
appears to he in general conformnanrr w i th  the design drawings cross-section.
Information on stability anal yses, seepage computations or so l properties is
unnvai!ahle. According to the drawings, the embankment was constructed with a
roc k f ill toe .nd VCt’ drainage system.

c. Operating Records. The Owner was not aware of any operating records
associi,tr~d w ith this site.

ci. Post Construction Changes.. No reported orts.t construction changes are
iniclu- ’r’d ir.1he in(ormrition provide d t’iv I ~ C L

p. ce,~ ’nic Stabil i ty . The ila rn is located within Seismic Risk 7one 1 of the
Seismic lone Mnp of Cont iguous State~. A darn located j im Seismic 7one I is
genera lly considered to hr. srife under any ex pected earth quake loading conditions if
it is safe tinder stat ic  loading conditions.

L - I t -
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SECTION ?

ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety. The visual inspection and review of the materia l supplied by
DER indicate that Township Line Dam is in fair condition and was built in general
conformance with the available drawings.

The spillway is capable of discharging 48 percent of the PMF without
overtopping of the earth embankment. The hy drologic analysis indicates that the
embankment would be overtopped by 0.15 feet for about two h ours durinq a flood
equal to 50 percent of the PMF. It is considered unlikely that the dam would fail
during this event , therefore, the s pi liway is c lassified “ Inadequate ” , but not
“Serb isly Inadequate”.

The only significant deficiency noted during the visual inspection was the
thick vegetation cover ing the entire ern~ankm ent which severe ly restricted detec-
tion of potentia lly hazardous ronditir~n~.

b. Adequacy of Information. The availab le information (listed in Section
2.1.a), combined with visual observations during the inspftrt ion rind conversations
w ith t~ ” Owner’s representative , is considered adequate for a phase I invest igation.

c. Urgency. Furt her inv est iqnt~ons nod recommended remedial mea~ ares
should be implemented imm ed iately.

d. Necessity for F urther Investigations. The st ability of the embankment
should be reevaluated, if any signs of distress are revealed in the embankment
when t”e overgrowth is removed. (‘~eta i led hydrologic and hy draulic studies should
be made to determine measures required to pass the PMF safely.

7.2 ~ c’cornmendat ions and Prorinsed Remedial Measures

a. Facilities.

1. The capacity of the spillway should be’ increased In accordance with
the results of further hydrologic rind hydraulic studies.

2. The thick vegetation and trees should he removed from the embank -
ment crest and slopes under the guidanc e of an engineer. If any
signs of distress such as seepage, slouqhinq or cracking are revealed ,
the stability of the embankment should be reevaluat ed by a license d
profe ssional engineer e~’cperieneed In the design and const ruction of
dams.

3. The exac t location of the 8-inch diameter vitrified clay ou tlet pipe
connected to the toe drain system should be determined. The pipe

I 

‘

~

‘
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r
should be regularly Inspected to detect any changes in discha rge’
and/or tur bidity.

4. The riprap should be replaced whe re necessary on the ~ stream
slope of the dam.

b. Operation and Maintenance Procedures

1. A program should be initiated for removal of excess veg etation from
the embankment on a regular basis.

2. A downstream warning system should be developed. During peri ods
of heavy rainfall , the darn should be monitore d and downstream
residents should be alerted in the event of an impendi ng failure.

- k - C
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SITE GEO I OGY

TOWNSHIP LINE DAlI

Township Line Dam is located in the Upland section of the Peidmont physlo—

graphic province. Bedrock at the site is a Precambrian gabbroIc gneiss and

is desi gnated as Baltimore Gneiss on the longitudina l darn section presented

in the design drawings. This rock unit has differentially weathered in—situ

such that Its character varies fro~i, a hard rock mass to a soil-like material

exhibiting cohesi on an/or granu lat ion . The results of the exploratory

boreholes at the site indicate that the depth to rock ranges from ‘ID to 28

feet below the ground surface.
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