
I r/-AD—AD7. 963 O’BRIEN AND GERE ENGINEERS INC PHILADELPHIA PA JUSTIN——ETC F/$ 13/li 4NATIONAL DAM INSPECTION REPORT. BOYERTOWN RESERVOIR DAM (NDI—PA——ETC (U)
AUG 19 4 4 WILLIAMS DACU 3I—79—C— O O1O

UNCLASSIFIED NL
OF a n

AO78sO~ -C I
Ii ’

Ill_____ __

U. _-nfl_ ~ 
•1

END
D~ Tt
‘It. ”

- 80



10 i~:
I s

L L 120
11 1.1 

~~L~:
II _ _ _  18

• 
~“~f l~F25 llmV~

4 ’
~rr”~_ _ _  ~~~~ R~~~

NA1~ONM. ~~~~~~ Of STN~~~~~S
.t~~~:’v. t5

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



________________  
-

~
Ij t t  

. - . 

.

D(LAWARt Ri V E n  Sa SIN 
~ .‘~

POPODiCKON CR E E K , URK $ COUNTY ~4 [ 
~

PENNSYLVANIA

C~ BOY ERTOW N RESERVOIR DAM
I~
.

NDI-PA 00707
PA DER 6-344

PHASE I INSPECTION REPORT

NATJONAL DAM INSPECTION PROGRAM

D i st r ib u t i on  Un 1 j~~j ted
Approved for Public  Re1.aae
Contrect No. DACW31-79—C—OO1O

G aBRIEN & GERE ‘

~~~~ ~~~~~~~~ :~2fl
Just n & Cou~iney D,v,sson / ~ ~ 7 ~~~

— PHILADE LPH IA , PENNSYLVANIA
9 1 03 H

- -. - -. - AL L D~~’ 
U U

. ~~~~ ~~~ W~4ITI

DEPARTMENT OF THE ARMY
BALTIMORE DISTRICT CORPS OF ENGINEERS

OALTIUORE. MARYLAND
21203

7 1 02i
AUt~1S~~ 1979



\L. ~~~~~~~~~ ~~~~~~

‘ . 
~~~~~~~~~~~~~~~ ~~

.

-

~~ 

c~ ’’~~
\ (N~~

:-t
~’4 

ael- ’ -

(FA ~ v F~— ~~~~~~~~~~~— ~- ;

~~~~~~~DELAW~~~f RIVER BASIN 
- - .

\~
“t:’~~ ~/ f \ , ’~ ~\~~~ c 

. 
I

Narn~ of Dnm: Boy~rtown Reservoir f)am
Count y ~ State : flerk~ 

( ounty, Pennsy lvanui
lnventory Number: PAfW’ )7fl7

• 1  
-

/
~~~~~~~~~~~~~~~~~

—---

~~HASE3JNSPEC IION j~ETPOR]j2
r~M-IOrW*L DMlv ,Arn~-f ~~~ ~f~T~~ M’

/ /
Prepared by: 

/ 
/ /

(ThRIEN ~ flERET LNr INEFR S, INC
Jt JST IN & CoURTNEy I)IVISION D 0 C

~~~~~~~~~~~

, / _ 7~~ 
‘ — ‘ n ~~~~~

- 
t .~

‘— J L_ f~~ f - - - - 
t i t  

ae~~AFor ~~ ~~~ 
7 £~~~

f~~-~ r-~~~T~~ 
- 

ii )

~~

DEPARTMENT OF THU ARMY 
A

flaltimnre District , Corps of inqIneer~BnItimnr~, Maryland 2U03

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

_ ____



PR E:FACE

This report is prepared under guidance contained in the Recommended Guidelines
for Safet y Inspection of Dams, for Phase I Investiqations. Copies of these
quidclines may be obtained from the Oft ic~ ef Chief of Engineers, Washington,
[).( . 20314. The purpose of a Phase I investigation is to identif y expeditiously
those dams which may pose hazards to hurn~ n life or property. The assessm ent of
the general condition of the darn is based upon avaUable data and visual
inspections. L)etalled investigations, and ana lyse s involving topographic mapp ing,
subsurface invcstiqc~t ioris , test ing, and drtai led computational evaluations are
beyond the scope of a Phn~e I investigation; however , th~ invest igation is intended
to i&nt if y any need for such studies.

• In reviewing this repor t , it should he r~:~tt:ed that the reported condition of the
dam is tu~ ed on observations of field Lo~ditio~ s at the t ime of inspection along
w ith c ’:,tn avai ;i~’Ie tn the inspection team. in cases ~“here the reservoir was
lowered or dra~n’d prior to in~ wct inn, ~tich artin~, v.hiI~ improving the stability
and s i f rt y ~ f the d~un, removes the norm.d l~iu~ on the structure end ma~’ obscure
~~~~~ on ronditioir~ w~’!~ h mitj ht othe rwico h’~ c ’.~tertah Ie if inspected under the
normal operating environment of the itructure.

It is importan t to ri tr that the condition of a darn depends on numerous and
const.int ly chanqing internal orid e~ t ’~rnaI ~ n~~~ it ions, and is evolutionary in

It would he incorrect to assume t t ~~t the present condition of the dam will
cOnt~ot:e to represent the condition of the darfl at some point in the future. Only
through frequent irr~po ti ’in~ con unsafe ~o~ c~it Hn . be detected, and only throuqh
continued c-i re and m~ intenrince can these condit ions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic and hydraulic
analyses. In accordance with the estnbIi~hed Guidelines, the spiliway design flood
is based on the ~atimnted “Probable Maximum flood” for the region (greatest
rcason~’bly possible storm runoff), or ftact i~ ns thereof . The spfliway design flood
prov ides a measure of relative spiliway capacity and serves as an aid in
determining th~ nee~ f~ r more detailed hydro logic and hydr aulic studies, con-
sid”ro)q the si:~ of thr~ hrri, its general conth’ion and the downstream damage
potential.

I •
~~~~~~ : j
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PHASE I REPOR T

NAT IONAL DAM IJ’~!SPECTION PRO(’1RAM

Name of Dam: Boyertown Reservoir Dam ID DPAOO7O1
State Located: Pennsyl vania
County Located: I3erks
Stream: Popodickon Creek
Coordinates: Latitude 400 20.4’, Longitude 75 41.0’

Date of Inspection: May i~ , 1979

ASS ET SSMFTNT

floyertown Reservoir Dam is on earth and rockfill embankment with a concrete
corewall and a 20-foot wide, broad-crested, concrete spiliway. The upstream portion
of the dam is rolled earth embankment; the downstream section is earth and rockfill.
The dam is approximatel y 620 feet long with a maximum height of 55 feet and
imprn,wls a reservoir w ith a normal pool storage rapacity of 10~ acre-feet. The dam
is located on Popodickon (‘reek and serves as -i source of water supply for Bayertown,
which is situated approximate ly 2. ” m iles downstream (east ) of the dam.

The Spiliwny Design F lood (~1)~ for this “Intermediate” size, “High” hazard
darn k the Probable Maximum Flood (P’A I ‘~. The spillway is capable of discharging 37
percent of thp PMF without overtopping of the embankment. The apilIway is
c assif ied as “Inadequate”. The spiltw~’v is not classified as “Seriously Inadequate”
because the depth and duration of overtopping ;,rr not considered sufficient to cause
a failure of the embankment at SO per cent of the PMF.

Bawd on the visual observations and review of the information obtained from
the Pennsy lvania Department of Environmental Resource s, Division of Dam Safety,
Boyertown Darn is considered to be in good condition.

Recommendat ions and Rerr e(liai Measures are as follows:

a. Fac ilities.

1. The top of the dam should he restore d to design elevation as
determiri.’d by a detailed survey. As a result, the hydraulic capacity
of the spillway would be inc reased by about 60 ets so that about 45
percent of the PMF could be discharged. Surface monuments should
be placed nlnnq the top ef the darn to monitor any future sett lement.

2. Detailed hydrologic and hydraulic analyses should he pecfnrmed and
the spillway capacity should be further increased to make the
s, Itway hydr~uIicall~ adequate.
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PHASE I REPOR T
NATIONAL DAM INSPECTION PROGRAM

ROVER TOWN RESERVOIR DAM ID DPA00707

SECTION~
PROJECT INFORMATION

1.! ~~~~~~~

a. Authority. The Dam Inspection Act , Public Law 92-367, authorized the
Secretary of the AFmy, through the Corps of Engineers, to initiate a program of
inspection of dams throughout the United States.

h. Purpose. The purpose of this Inspec t ion is to determine if Boyertown
Reservoir Dam constitutes a hazard to human life or property.

1.2 Description of Projec t (Based upon information obtained from the Pennsylvania
Deparetnent of Unvironmental Resou rce, (OUR), D1vi~ion of Dam Safety, Harri~~urg,
Pennsy lvania)

a. Dam and Appurtenances. Aovr rtown Reservoir Dam is an earth and
roekfill embankment , approximateI~ 620 f~~i~t long with a maximum height of about
55 feet and a cre st width of 14 feet at ElevatIon 630.0. The upstream slope is 3
horizontal to I vertical (3H:IV) and the downstream slope is 2H:IV. The dam
impounds a reservoir with a surface area of 9 Ac re s and normal pool storage of 105
acre-feet. Th~ dam consists of a central concrete corewall supported by a
downstream earth and rock fill and an upstream rolled earth embankment. The
corewall is step-tapered in section and h~~ a base w idth of 5 fret which reduces to 2
feet at the top. The corewall extends from F 1ev. 628.0 to an average depth of about
4 fret below the original ground line. The upstream s1ope i~ protected by stone
paving from the top of the dam to [Icy. 611.0 where It terminates with a stone toe
wal l. A 6-foot square vertical shaft hackfille d with stone and puddled clay is situated
beneath the concrete cotewa ll about 330 feet from the left abutment (looking
downstream). The shaft , which was installed to collect discharge from a pervious
substratum, is connected at [1ev. 561.6 to a 6-foot square timbered gallery. The
gallery extends about 200 feet downstream at a (1.5% slope where it directs discharge
into a catch basin connected to the water supply system.

A hrond-crestr.d, concrete spiliway with an Oqee nappe is located at the
right abutment. The spiliway is 20 feet wide and has a 3-foot drop from the weir
crest (.1ev . 625.0) to the discharqe apron. A concrete training wall end a riprapped
øhutrnent slope form a 17-foot long approach channel which has a 1-foot thick
concrete invert. The concrete out let channel (Invert [1ev. 622.0) extends 15.5 feet
downst ream, is 20 feet wide, nod includes an 18-Inch lonq transition fro m a
rectangu lar to a trapezoidal channel section. This stone paved section reduces to a
10-foot wide invert and continue~r for about 220 feet downstream at a 12% slope. The
remaining 130 1 ret of the outlet channel is a trapezoidal parth section on a 15.4%
slope.



The reservoir drain system consists of ~ concrete intake structure
prov ided with three inlets at [1ev. 591.0, 603.0 and 614.0. The Inlets are controlled
by sluice gates operated from the gatehouse, which is located app rox imate ly 50 feet
upst ream of the top of the dam end about 230 feet from the left thutment of the
dam.

Two 12-inch cast iron concrete encased outlet pipes, one for water supply
and one for reservoir drawdown, are loc ated in the intake structure at invert [1ev.
589.0. Both pipes are controlled by hand-operated 12-inch valves In the gatehouse.

b. Location. Boyertown Reservoir Dam is located on Popodickon Creek
about Z.5 miles west of F%oyertown , Pennsy lvania. The darn is situated within [arl
Township in Berks Count y and is shown on the USflS Ouadranqle entitled, “Royertown,
Pennsy lvania ” at coordinates N 400 20.~ ’, w 750 41.0’. A regional location plan of
Bnyertown Reservoir D~irn is enc losed as Plate I, Appendix r.

c . Site Classification. The rna~~ irnum height of 55 feet and maximum pool
storaqe cap~w i t v  of 1% ac re-feet place Poyertown Reservoir Dam in the “Inter-
mediat’~” si:e ;itt ~q’~rv .

d. Hazard Clnsslfirnti,n. An existing water treatment plan t end a new
tr t tme~~t plant , wh ich is unctrr~~onstruct ion zi rc located near the downstream toe of
the embankment, in nddition~ seve ral homes nrc located along Popodickon Creek less
than one-half mile downstream of tP.’~ dam. F nilure of Boyertown Reservoir Darn
would cause e~~

,
~n~IvP propert y damage and prnbnhle loss of life In these areas.

Therefore , the darn rla~~ f i r c $  as “High” hazard.

e. Ownership . Bnyertown Reservoir fl~rn is owned by the Borough of
Urn. e~ t own, Penrislyvanin 1~~ 1?.

1. Purpose of Dam. The dam was constructed to impound a water supply
reservoir for the Borough oi floyertown.

q. Design and Construction History . F3nyertown Reservoir Dam was designed
and constructed by W illiam H. Decti rint and Sons, Unqineers-Architects, Reading,
Pennsy lvania. Construction began in April of 1926 and was completed in May 1929.
There is no record of any subsequent modifications t~~ the dam.

h. Normal Operating Procedure s. Hand operated gate hoists are provided for
the control of the three inlet sluice gates and the two out let gates located In the
intat . ” tower. Two inlet pipes and one out let pipe are provided for water supply.
Thes.’ pipes are controlled by sluice gates which are operated from the gatehouse. A
third inlet pipe and second outlet pipe allow for drawdown of the reservoir.
According to Mr. Roland Reed, flovertown Borough Manager, th~ drawdown sluicegates are operated per iodica lly, hut ml’. dorinq high reservoir st ages to ins.irr that a
ryiinimt,rn of water Is wasted.

- 2 -
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1.3 Pertinent Data

a. Drainage Area.

Square MIles 0.5

b. Discharge at Dam cite. (cfs)

Maximum Flood of Recor d (estimated ) 175
Spillway discharge, reser~.oir at crest of dam 700

c. Elevation . (feet above MSL

Spillway Crest (normal poo l’~ 625 .0
Top of Darn (Design) 630.0
Top of Darn ‘I ow Point) 629.5
Reservoir 1)rain Invert ~inte t ’ 590.0
Streambed at downstream toe of clam 575.

d. Reservoir. (miles~

Length of Normal Pool 0.19
Length of ~ ‘a’~imtim Non-overt oppina Pont 0.20

r. Storage. (ac re-f eet~

Normal P’ i l , l~ 1ev. 62~.U 105
to~, of E)a” , F Ii”.. 630.0 156

f . Rpser’.nir ‘, irf ar,. Area. (acre s~

Normal Pool, 1 1ev. e~2~’.fl 9
lop pq Dam, 11ev. 6~(L0 13

q. Darn Onto .

T ype Earth and Rock Fill
Length 620 feet

55 feet
Crest Width 14 feet
Side clnpiv~ ~upstrenm

’
~ 3H:IV

(downstream) 2H;IV
?nninq Concrete cor ewa ll with a rolled eart h

upstream shell and ear th and roekf i il
downstream shell.

Cutoff Concrete corew all extends
4 feet into overburden.

Grout Curtain Grout tubes installed at B-foot centers
in concrete core wall; not used.

t lnderdrain A 6-foot square well hackfilled with stone
and connected to a 6-foot square tImbered

drainage gallery.

- 3 -
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ti. Diversion arid ~ equlatin~j Tunnel.

Does not apply to this site.

Spillway.

Type Broad-crested weir with Ogee cap.
Width 20 feet
Crest ilevation 625.0
Upstream Channel 17-foot long conrrete apron at

Elevation 6?4 .7 with concrete training
vial l and riprapp ed abutment slope.

Downstream Channel Rectangular concrete rec t ion (invert
[1ev. 622M~ with transition to

Stone paved trapezoir lal channel at
12% slope.

Regulat i~ ’j C),,t ! ‘t ..~

Type Two 1?-inch cast iron
pipes encnsr’ i in concrete.

I ~‘r’~~~ h ‘Reserv uv- I ~ra u~ 165 feet
(wa t” r  ~~~~~~~ Unknown

l~~;ur .~ I ?- inrh gate va lves on both conduits
at inta~e structure.

Upstream gate hnuse over
lot ~ke ~tructure.

Rr~ d ihnq I ;e~ ilitir’ s Hand operated wheels.

- 4 -
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S [ ( T TION 2

F NF INI I RING DATA

2.1 Design

a. Dat a Avai lab !e .  The information avoil:thle for review of Boyertown
Reservoir Darn ~nr lutk s the following t all information contained in the Pennsylv ania
DIR main off i r e  f i les in Harrisburg, Per ns~ lvania~:

1. “Permit ”, “A pplicatinn”, and ~ r ’~. ’p ( I r t  upOfl the Appttcat ion”to construc t
Uo~, . rtow n Reservoir Darn, 1~~’r’ .

2. Const ru ~ tion speci f icat i c~r~~.

3. 1 ~‘~si ;’’ dra~.vrn~s.

i. C onst m c t  ion progress rr~ ’~r ’ s arid phot urjrnphs.

5. lr~.;’ .r ,,~ rr;iort

t . ~.~~~H~ r;’’a rnrrespnn l.’nrr :,nrl ‘‘‘er’’ rr anda.

h. I )r np’ F rat ,rc~. 1Pm pr  ‘ic pal ~1o~ I c ;r i “a’ ur~,s are described in S~ctmon
1.?. ~~. ‘r ~~~~ r ‘j r ’  ~ i~ rç~ Irrt , fl~~’n and A ppurt r.n;,r~rr’.~~.

2.2 Constructirin

Based no P~ f ield tri~~~~~t i~;at i ’~n ac~ 1 t he in’nrrnr, t on ava ilable in the construc-
tion r. ’pa rts , t h~ d rn a;,pc’ar to P ave h ren construrt ”~ in general conformance with
the l i r:it  d’~s :~a drawings.

2.3 Operat ion

Operat ion procedures nrc’ l imited t~ the sluice gates located in the intake tower
which control thc’ inflow to the wat cm s~j ; p I~ and reservoir drawrlnwn pipes.

2.4 ~~va luatnv i

a. A v n : t . ~’u h t ’~. . The r’nqineeri’vj intormation utilized in this report was made
nvn’ilahle by t~

)
~ ~~ .

h. Ad”q ’ iarv.  P’.’ ava ilah!e data ~licted in Section 2.1.a), visual observations
nnd rt’r ’rc1t mn~ w i t h  ~hr’ Owner ’s rr’presenta? i’ .r ’. Mr. RoIar’d ~~~~ Bo’vertown
borough ‘.tannqc’ r , prov idr”P adequate information for a Phnse I investigation.

c. V nli d i tv . There appe ars to be no reason to question the validity of the
dat a prov ided by [SER.

(

r .-
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SECTION 3

VISUAL INSPECTION

3.1 FindIngs

a. General. The field inspection of Boyertown Reservoir Dam took place on
May 15 , 1979. At the time of the ln~pection, the water surface was approximately
one foot below the iipillwoy crest elevation. No underwater areas of the dam were
inspected.

b. Dam. A survey revealed that the top of darn has settled several inches
below clesicj e evntion along most of i t ~~ length. A maximum depress ion of about six
Inches was observed from approxim atel y RU to 140 feet to the left of the spiliway.

The riprap cover on the Iips t ream face of the embankment appears to be
In good condition. The riprap is f a i r h  well qro d..d, ccxisistinq of 6-inch to 2-foot
rounded stone.

Thc (lowrr t ream slope , f  the embankment supports a good cover consist-
ing mainly of c rown v rt rh.  A bare spot about 5(1 fee t  b~ 100 feet was observed near
the downstream toe appro~ rn;st~’k 200 f ret from t~ie left &utinerit. This hare spot
was np,~-irent h related to  the cririst r~n t  inn wark on the new water t rent merit plant.

Gravel bordered by conc rete curbing on ri”ier side covers the top of the
dam. The ciirtiinq is about S j nçhrq thick nod extends npprcrumnotet~ 6 Inches abnve
the top of the dam. The c~irbiriq is out of alignment iw ar the center of the
embankment.

c. Appurtenant Structures. The s pi i twa. se”t i w i  and approach apron appear
to he in good rondit inn. A 12 -i nch diameter rr’- t  i-o n pipe is r’isp r’mlr’l from t’u’ left
spillwri y training wnll by metal hr:irI. rt w ith the pipo invert about 6 inches nhnvr’ the
spiliwny cre s t .  According to P ~r. PrL’nd Reed , Hrn,’rtowri Borough Manager, the pipe
was installed around 1949 to prove ’’ additional wate r suoply to the reservoir from
Ironstone Creek . The spt l lwav discharge rhonnel is a cnrs~~nsite ‘mrtion which differs
from the channel seete4n shown in the design drawings. lns?.~a 1  of a riprap lined
channel which chanqc’s to a tr~pe,oic1nl ea rth cut , the channel is bri ck-line d with a 5-
foot wide concrete chute in the renter ~~ the entire 350-font lr.nq”i. The charir’irl
side slopes ore riprop lined. F~k,rneroits cracks in the concrete portion of the
disch arge channe l were observed ti rirv~ U’’ inspection. A trick le of water (0.1 qpm)
was flriwirig from a ?- ,r~-h ds n- ,,e te r ra~~ iron pipe which serves iv~ t tnr ’  backwash line
for the treatmen t plan? ~nd directs f l ow i~ito the spi llwny discharge channel about
200 feet downstream at th c’ spil lwa~. During the in~q-,ectinn, this water was  seeping
In to the concret e ~-r .-i’~’s and emerqintl d~’ ..:nctr’~~-n from beneath ibm’ channel section.
The dicyh irqr’ channel passe s hrrwntt ’  the arc ,’sc road to the old treat ment plant by
means n~ two 24- inch diameter concrete pipes arid two JR-inch diameter concrete
pi pes. 

- 6 -

—~~~~~ —~~~~~ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _



The gatehouse and sluice gate controls appear to be well maintained and
in good condition. A concrete foot brIdge provides access to the gatehouse fr om the
top of the dam. The reservoir drawdown outlet pipe terminates at the same point as
the spi llway discharge channel, at the natural st reambed about 300 feet downstream.

There Is no evidence that the timber gallery is still In existence. In a
letter dated 1926, Mr. William Dechant (the designer) stated that the tImber in the
gallery would be structurally sound for 15 or 20 years. He suggested that if the use
of the gallery is still required after this period of time, the timber should be replaced
with masonry. There Is no record of nov such modification and Mr. Reed stated that ,
to the best of his knowledge, the timber has never been removed. Neither Mr. Reed
nor Mr. I yon Griff i th, Assistant Chief inqineer for (‘.lnce and Clace Engineers
(Enqineers responsible for the new wate r treatment plant design) knew if the q allerv
was still functioning.

d. Reservoir Area. The reser~ or s lopes rare fairly steep and heavily wooded.
A 12-inc h diamet.’r cast iron pipe extends from the right reservoir slope about lOt)
feet upstream of the dam. The invert of ibm’ pipe w as about one foot above the
reservoir surface durIng the inspection. Accor hog to Mr. Reed, this pipe allows
water to be ~ imprd from Trout Run Rese rve r ‘2 miles away ) Int o (loyertown
Reservoir. V /nier may also he pumped d irectly int o the Boyertown water supply
system from ‘trout Run Reservoir.

e. Downstream Channel. 1~ ” spil!’.. i v  discharge channel arid reservoir
cirawdown outlet pipe both termin :,tr at a st ilhinq basin approximately ~IY1 feet
downstream of the embankment. ~ C’,Lnn d th is hacir ’ , the nnturo~ stream (Popodickon
Crcek~ rpsi,o,e , its course end flows t’c~ ”a?h on ar~’ m’sc hrldf be fo r the new treatment
p lant by means of a 4~ -Ineh diameter rnrruqn?r~ ‘~ eta l pipe. Popoclirkon Creek
cont i~u ies downstream far about ~~ mil”s no on ~~rn~ imate grade of 3 percent
where it merges wi th Ironst one ( rent.’ i~~~ t t w ’ ~~~~~~~~ of Githelsvillc’. Apprnximatel~’ 10
people at the wa te r treat ment plant on ’ rihriut ?P ps’n;’dc. in S homes located along the
stream between the date and C’~~h e I s ~ i l ! , .  %ço~j~~’ ‘~~“ ~ ihi’r t to danger in the event n~ n
fai lure of the d;rr,.

- 7 .



SECTION 4

OPERATIONAL PROCEDURES

4.1 Procedures

The only operational procedures for Boyertown Reservoir Pam are those
concerning the control of the water supply to the Borough of Boycriown. Two inlet
pipes and one outlet pipe are provided for water surioly. These pipes are controlled
by sluice qates which are operated from thr qatehouse. A third inlet pipe and second
outlet pipe ~Ilow for drawdown of the reservoir. According to Mr. Reed, the
drawdown s luice gates are operated periodically, hu t only during high reservoir stages
to insure tha t a minimum of water is wasted.

4.2 Maintenance of the Dam

According to the Owner ’s repre sentative , m aintenance is performed as needed
by a labor crew from the F3oyertown St reets Depart ment. The dam and appurtenant
structure s err inspected regularly by worLers fro m the water treatment plant.

4.3 Maintenance of Dperating rr ,ci l i t ies

The only operat ing fac i l it ies are the ~Jtiirm’ gates which control the inflow and
outflow for water  supply and reservoir dr,, .. hwo . The gate hctist ~

; and control wheels
appear to he well mriiritnlned and ore m u m  good condition.

4. .~ f’)~~~ a~n ion of any Warning cyst u ’” s ut f t  ert

Acc ordi ng t m  Mr. Reed, ~t ov ,’ r t nwrm ~ rs ”r~ ’mir Dam is tied in with the Berks
Coun t v (‘ i’. !  I)etense System. The !tmm r m m ,qh cm’ I~ayrrtnwn also h~s a Wells I arqo
warnin g s~ stem in ef fec?. The t~~mr j~~~”c I ~nergenry Center is located in the I3rirot,qh
Hall. In t hus s’,s tc ’~n, water Ievel~ are monitored and during dangerously high st ages
en a larm woo l he cc~,nrhed at the ‘ercp’ni ’~ (‘enter.

4.5 Evah jaticy i of Dprrnticxial Ade ii’~y

The maintenance and opera? innal procedures for t3oyertown Reservoir Dam are
considered adequate.

It appears that thi’ dam is accessthl r under all weather cnndit inns for inspection
and em ergenc y ;,~‘ tmrmrm .

Th~ adeqti:icv of IPx’ warning systems that arm’ currently in effect should be
eva luated.

C)
- A .
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SECTION 5

HYDRAULICS AND HVDROLO (’1Y

5.1 Evaluation of Features

a. Design Data. Boyertown Reservoir Darn has a drainaqe area of 0.5 square
miles and impounds a reservoir with a normal pool storage capacity of 105 acre-feet.
Ground elevations range from 1080 in the upper reaches of the drainage basin to 625
at norma l pool. The slopes of the watershe d adjace nt to the reservoir range from 5
to 25 percent. The watershed is nearly 100 percent wooded. The spiliway is a 20-
foot wid e broad-crested concrete w eir with an Ogre-shaped downstream nappe. The
s plllw ay discharge capacity is approximately 700 cfs .

b. f x ~ erience Data. According to the Owner ’s representative, high and low
f lows are monitored at the treatment plant imorn e rliatel y downstream. There are no
known rainfall or reservoir level records kept for this dam.

c. Visu a l (
~~s e rv uu t mons . On the (1 m~ n~ the inspection, there were no

indirat ions that th~ spiliwny could be obstructed. T~~ S;)i IIwRy discharge channel is a
composite section which differs frn ”m the channel section shown in the design
drawings. Instc’a ” of a riprap line d channel which ~n’~m’5 to a trape7oida l earth cut ,
the channel invert is hrick-licw d w it h  o “-foot w . I~ concrete chute in the center for
the entire S S 0 - f n u ~ length. The c ’m.rm ”” T are riprap lined. Nu nerous
cracks in the conc rete pnrtion c-if the du’n”m i ~~q” rh:unrmr. ) were observed during the
inspection. A tr ickl e of water (fl .1 qi ’ ” ’ was ‘Iow ir m q I romn a 12-inch diamet er cast
iron pi:~’ which ‘•r m’s ~c the br~-kwash I t t ”  or ~c’ r”a~ urr”ut plant rind directs flow
into t he  spiII%.~~v discharge channel aho m ’ ~~h~1 ~~~~~~~ downstream of the spillwav.
During the i n s ; w c t i r r ’ c , this water wa s c”r’ r~~ ‘m ~~r’ ‘‘

. concrete cracks and emerging
downstream from beneath the channel s”r t u o r m .

d. Overtopping Pot~ nt inl. T he ‘ p mIhw : m ~ Pesiqn Flood (SI*1 for this
“Intermediate ” s ize , ~aI4~ h~ ha7ard st ruu rt uir i ’  is t” u’ ful l PMF. The peak inflow and
outflow rates for the PMF were determined to he ~°AS efs and 1934 cfs , respective ly.
Based on the hydrologic analyses, the  s~illw ri ’. Is capable of discharging approxi-
mately ~7 percent of the PMF without overtonping °f the embankment (see Appendix
C for computations).

e. ~ iillwa y Adequacy. A lthough ibm’ sni llw~ v is not cap able of discharging 50
percent of the PMF , th~ dam would only he overtopped by a maximum of 0.34 feet
(about .‘

~ 1nrhp~~’ fo r n duration of 1.5 hours a~ 50 percent of the PMF. This
overtopping is not considered suffic ’cru t to cause a failure of the embankment end,
therefor e, the spiliway is not c la~~ified as “Serinaslv Inadequate”. However, the
spiliwny is not capable of discharging the MW , so it i~ classified as “Inadequate”.

(
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structura l Stabili~~

a. Visual Observat ions. The top of darn survey revealed tha t settlement has
occurred in the embankment so that the top of darn is several inches below design
elevation along most of Its length. The settlement could hr a result of poor
compact ion durinq construction. Th~ lowered top of darn reduces the capability of
the embankment to withst and maior floods.

The bare spot on the downst ream sln~uu’ ex poses the embankment to rapid
erosion from surface runoff.

The ernb cinkmnent sl opes appear to  ~‘v’ in good condition and show no signs
of instability.

The spillway section appears to he structura ll y st;ih le.

h. Desiqn and (nnstruc t inn f~~a t i .  Th.’ da’~~j q r i  ani const ruc t ion data available
Is listed in Sect ion 2.La.

c. Oper:uhng Records. Arc rhr’o t t ’  ‘~ r. Roland ~~~~~ records for the
operation of the sluice gates are mAiri t .umn .’-t.

d. Post -Construction (‘h-mnqr.~ f ’ nr, ’ ro c t c ’ - in photographs indicate that the
spillwnv discharge rhannol was (1riqtrt:ul! ~ rl rlr ,t lined as drciqn”c1. Sometime
siisequent to the completion of r u w i s t r , o t m r ’ n Ibm’ r ’~;Innr! was repnv ect wit h brick and
concrete as ~~~~~~~~~~~ in Section 3 Lc. Therm’ is no evidence of ac-t v other post
cOnstruct ion rharirtes.

e. Seismic Stabil i ty .  Boyr riown Rr’”r ,°’r flim is located ic-u Seismic Risk
Zone I of the Seismic 7one Map of Contiguous %t atc ’s .  A dam located in Seismic
Zone I is generally considered to hr safe under any expected earthquake loading, if it
is stable tinder s ta t i c  loading conditinns.

- 10-
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ASSESSMENT, RECOMMENDATIONS, AND
PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety . The visual observations and review of available information
indicate that Boyertown Reservoir t)am is in good condition. However, several
deficiencies noted in Section 6.1.a require furt her attention.

The SOF for this structure was determined to be the full PMF, as
discussed in Section 5.1.c. The gpillway is capable of discharging 37 percent of the
PMF without overtopping of the embankment. The spillway is not considered
“Ser iously Inadequate” due to the short durcit ion and limited depth of overtopping of
the embankment at 50 percent of the PMt . Therefore , the spillway is c lassified as
“Inadequate”.

h. Adcgti~cy of Informat ion. No design rilcij lotions were obtained from
DER. However, the ava ilable data l is tm ’ d in Section 2.1.a), visual observations, and
conversat ions w ith the Owner’s representative , provided adequate informat ion for a
Phase I investigation.

c. Urgenccy. The remedial measure s recommended in Section 7.2 should he
effected immediately.

d. Necessity for rt~rther Invest igat ion. Petal led hydrologic and hydraulic
st udies should he made to determine the exte nt  tm which the spillway capacity should
be increased.

7.2 Rec ornmend;,t ions and Remedial Measures

a. Facil i t ies

1. The top of the dam should he restored to design elevation as
determined by a deta iled survey. As a rrsu~~, the hy dra u lic cap aci t y of the spillway
would be Increased by approximately 60 cfs so that about 4 5 percent of the PMI’
could be discharged. Surface monuments should hr placed along the top of the dam
to monitor any future settlement.

2. Detailed hydro logic and hydraulic anal yses should h~ performed end
the spill way capaci ty  should be further increased so that the s pil lw ay is hydraulicall y
adequ ate.

3. The hare spot on the downst ream face should he resc ’eded to prevent
erosion f rom surface runoff.

( 1
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4. The crack . in the spiliway discharge channel should be repaired to
prevent scour beneath the discharge channel and further deter iorat ion of the
concrete.

b. Operation and Maintenance Procedures.

1. The operation and maintenance procedures for Boyartown Reservoir
Dam are considered adequate. In addition to t hose procedure. described In Section 4,
Mr. Reed stated that Boyertown Borough ~s in the process of developing a formal
in~~ectmon and maintenance proqrem with the (‘,lnce ~nd f ’.lnee Fonineering Company
from Harrisburg.

2. The adequacy of the warning systems that are currently in effec t
should be evaluated.

________
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SITE GEOLOG Y

Boyertown Darn Is located in the Reading Prong of the New England Uplands

physlographic province. The crystalline rocks in this province are folded

and high ly faulted com plex PrecalTthrian metamorphics. Bedrock at the darn

site is p~’ohat 1 y a grani t ic  gneiss. However , Inspection of the upper

reaches of the reservoir ind icated the presence of quartz ite which com-

prises the Hardyston Ft ) PT d t iOf l  
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