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PREFACE

This repor t has been prepared under gu idance contained in the
Recommended Guidelines for Safety Inspection of I)ams, for Phase I Investi-
gations. Cop ies of these guidelines may be obtained from the Office of
Ch ief of Engineers , Washing ton, D.C. 20314. The purpose of a Phase I
investi gation is to identify expeditiousl y those dams which may pose
hazard s to human life or property. The assessment of the general condition
of the dam is based upon available data and visual inspections. Detailed
investi gation , and analyse s involving topograp h i c mapp ing,  subsurface
investigations , testing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however , the inves tiga tion
is intended to identif y any need for such studies.

In reviewing this report , it should be realized that the reported
conditio n of t he  dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team. In
cases where the reservoir was lowered or drained prior to in~ pection ,
such act ion , while improving the  stability and safety of the  dam , r emoves
the normal load on the structure and may obscure certain conditions
which mi ght otherwise be detectable if inspected under the normal operating
environment of the structure.

‘p

It  is important to note that the condition of a dam depends on
numerous and constantl y chang ing internal and external conditions , and
is evoluntionary in nature . It would he incorrect to assume that the
present condition of the dam will continue to represent the  c o n d i t i o n  of
t he  dam at some po in t  in the  f u t u r e .  Onl y through frequent inspections
can u n s a f e  c o n d i t i o n s  be d e t e c t e d  and onl y t h r o u g h con t inued  care and
main tenance can these conditions be prevented or corrected .

Phase I i n s p e c t i o n s  are not intend ed to provide detailed hydrolog ic
and hydraulic analyses. In accordance w i t h  t h e  es tab l i shed  Guide l ines ,
the  spiliwa y design flood is based on the estimated “Probable Nax imum
Flood ” for the region (greatest reasonably possible storm runoff), or
fractions thereof. The sp i l iway design flood provides a measure of
relative sp illwav capacity and serves as an aid in determining the need
for more detailed hydrolog ic and hydraulic studies , considering the size
of the dam, its general condition and the downstream damage potential.
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PHASE I REPORT

NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERA L CONDITiONS
AND RECOMMENDATIONS

Name of Dam: REXNONT NO.2 DAN , NDI NO. PA—00594

State & State No: PENNSYLVANIA , 38—2

County: LEBANON

Stream: WEST BRANCH HAMMER CREEK

Date of Inspection: November 15, 1978

Based on the visual inspection , past performance and the available
engineering data , the dam and its appurtenant structures appear to be in
good cond ition .

In accordance with the Corps of Eng ineers ’ evaluati on guidelines , the
sp illwav capacity is inadequate to pass the PMF (Probable Maximum Flood)
peak inflow without overtopp ing the dam. The project is capable of
passing 23 percent of the PMF without overtopping. Although the 1/2 PMF
will cause overtopping , the depth of overflow is not considered suffi-
cien t to cause failure. The sp iliway capacity is, therefor e, cons idered
to be inadequate, but not seriously inadequate.

The following recommendations are made for action by the owner :

1. A detailed hydrolog ic and hydraulic study should he made by a
professiona l engineer w it h experience in the design and con-
struction of dams to determine the requirements for improving
the capacity of the spiliway .

2. Brush and tree cuttings on the downstream slope should be
removed and a regular maintenance procedure for the embankment
should be established .

3. The downstream slope should b~ protected against erosion where
bare spots exist.

4. The drawdown faciliti es shoeid be operated on a semi—annual
basis and personnel should be familiar wi th these procedures.
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5. The f o o t b r i d ge over the  cpillwa . should 1e provided with a
safe walkway .

. The debr i s  In the  s~ 1iiway area should be removed .

7. The w a l l s  of the  s~~i l l w i y  c h u t e  si iou~ he -l ose ’ l y in s p e c t e d
a f t e r  removal of all  brush and o ver gr w t h .

8. A formal surveillance and downstream war iiin~ system s h o u l d  be
developed to be used during periods of igh or prolonged
precipi tation.

SUBMITTED BY: APPROVED BY:

HARRISBURG , PENNSYLVANIA

DAT E~ May 29, 1979 G. K. WITHERS
Colonel , Corps of Eng ineers
District Engineer
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

REXMONT NO.2 DAN

NDI—ID NO. PA—O0594
DER—ID NO. 38—2

SECTION 1 — PROJECT INFORMATION

1.1 GENERAL

A. Authority

• The Dam Inspec t ion Act , Public Law 92—367 , authorized the
Secre tary of the Army, through the Corps of Engineers, to initiate a
program of inspec t ions of dams throughout the United States.

B. Purpose

The purpose is to de termine if the dam cons titutes a hazard to
human life and proper ty.

1.2 DESCRIPTION OF PROJECT

- A. Descript ion of Dam and Appurtenances

~~~Rexmont No.2 Dam , for merly known as Lebanon No.2 Dam , is owned
by the City of Lebanon and was originall y cons truc ted as a wa ter supply
reservoir For the City. At present , the reservo ir i s used for recr eat ion
(fishing) and is only a standb y wa ter supp ly for the City. The Rexmont
No.1  Dam , also owned by the  Ci ty  o f Lebanon , is located about 1,000 fee t

• further downstream. A state highway is located between the two dams .
C c — p ~~d-i-*-~ , N~ate~ H m~d III)-. The dam is a homogeneous eartlif ill
structure with a maximum fill height of 42 feet and an embankment length
of 690 feet. A 14.5 foot wide sp illway (field measured ) is located in
the left abutment and has a weir elevation 4 feet below the top of the
dam embankment. An intake control tower , located at the upstream toe of
the dam , has three intake sluice gates and is connected to a downstream
valve  house by a 16—inch and a 20—inch  pi pe. The f low in these pi pes is
cont ro l led  by valves in the  valve house. The embankment had slope
f a i l u r e s  in 1910 , 1912 and 1925. The downstream slope was s tabil ized in
1933 by adding f i l l  and a berm.

B. Locat ion:  South Lebanon Township, Lebanon County
u . S . G . S .  Quadrang le , Richiand , PA
L a t i t u d e  4O 0 _ l 6 . 6~~, Long itude /~~°~~2l.5’

~ (Appendix F , Plates I and I I )
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C. Size Classification : Intermediate (42 feet high, 189
a c r e — f e e t )

D. Hazard Classification: High (See Section 3.l.E).

E. Ownership: City of Lebanon Water Authority
400 South Eighth Street
Lebanon, PA 17042

F. Purpose: Water supply (not active) and fishing.

C. Design and Construction History

The dam was first constructed on this site in 1884 for the
City of Lebanon . No records are available for the initial dam , excep t
what is shown on Plate V, Appendix F. This drawing indicates the raising
of the original dam by about 16 feet in 1909. The design was probably
made by the Ci ty as the draw ings were s igned by Mr. T. H. Crowell , City
Engineer. These plans included a new intake tower , a 20— inch pipe from
the tower to a new valve pit , the removal of the old valve pit , a
bridge from the breast of the dam to the intake tower and a new spill—
way. The sp illway cre st was only 1.7 feet below the top of the dam and
the downstream slope was 1.511 to lv. A slide occurred on April 24 ,
1910. A Mr. Fuertes advised the City in 1910 how to repair the slides
and recommended changing the downstream slope to 211 to lv. This was
done in 1911, but instead of using stone for the fill , the City used
embankment material. The recommendations of Mr. Fuertes were oral
suggestions on the site. The sp iliway was lowered 2.5 feet in 1912
after another slide occurred . This slide was backfilled; however , a
third slide occurred in 1925.

In 1932/1933 the valve house was raised and the downstream
slope was changed to 311 to 1V. Most of the design for the new slope was

• prepared by the City and approved by the Pennsylvania Department of
Environmental Resources (PennDER).

H. Normal Operating Procedures

Rexmont No.2 Dam is at present used only for fishing and is on
a standby basis as a wa ter supp ly reservoir for the City of Lebanon. No
formal  procedures  for  opera t ing  the dam are in exis tence  and all  i n f l o w
is e i ther  stored or d ischarged over the sp iliway . When the reservoir
was used by the City of Lebanon , water could either be piped direc t ly to
Lebanon through a 20—inch p ipe or through a 16—inch pipe (Plate III .
Appendix F). If the reservoir would drop below a desired level , the
re servo ir cou ld be filled through a 20—inch line from Pop lar Run pumping
s ta t ion . This water would be aerated at the time of release.

— 2 —
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1.3 PERTINENT DATA

A. Drainage Area (square mi les)

Computed for  this  report  — 0. 60

From 1938 Repor t  — 0.5 Use 0.60

B. Discharge at Dam Site (cubic feet per second)
See Appendix C fo r  hydraul ic  calculations

M aximum known f lood , June 22 , 1972. Est imated
peak inflow on basis of downstream gaging station. 580

Warm water outlet at pool elevation 676.0 feet 11

Blowoff at pool elevation 676.0 feet (total
3 pi pes) 18

P1e~’off at pool elevation 642.0 feet (total
3 pi pes) 4

Sp illway capacity at pool elevation 680 feet
( top of dam) 370

C. Elevation (feet above mean sea level)

Top of dam 680.0

Spillwa y crest 676.0

l3lowoff and outlet pipes (3) invert upstream
end s about 639.6

fUowoff and outlet p ipes (3) invert downstream
ends about  639

Stream bottom at downstream toe of dam , es t imate 638

Normal pool 676.0

D. Reservoir  ( f e e t )

Length  of maximum pool 1, 100

Length of normal pool 1,000

— 3 —
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E. Storage ( a c r e — f e e t )

Spiliway crest (Elev. 676.0) 150

Top of dam (Elev . 680.0) 189

F. Reservoir Surface (acres)

Top of dam (Elev . 680.0) 10.3

Spillway crest (Elev. 676.0) 9.2

C. Dam

See Plate III through X , Appendix F for plan and sections.

Type: Homogeneous earthf ill.

Length: 690 feet.

Height: 42 feet above streambed at downstream toe.

Top Wid th: 12 to 15 feet.

Side Slopes: Upstream 2.511 to lV. Old dam to Elevation 664.
211 to IV from Elev . 664 to top of dam.

Downstream — 311 to 1V after reconstruction
in 1933.

Zoning: 18 inch rockfill placed on downstream slope before
fla ttening slope in 1933. Horizontal rockfill drain
under downstream slope extension .

Imperv ious Core: None.

Cutoff Trench: Unknown .

Grout Curtain: Inknown .

H. Outlet Facilities

An intake tower located 62 feet upstream from the centerline
of the dam , is reached from the top of the dam by means of a
two—span steel—truss brid ge. Water is admitted into the tower
well through three 2—foot by 2—foot gates. The invert elevations
of the gates are 665.9, 652.8 and 639.6.

— 4 —
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Water leaves the w 1lI through two cast iron pipes wh ich pas s
through the embankment and con t inue  on as wa te r  suppl y m a i n s .
These p ipes have diameters of 16 inches and 20 inches. At the
downstream toe of the  dam , these two pipes pass through a
valve pit. In the valve pit each pipe is prov ided wi th a main
valve and with a 6—inch blowoff valve.

The dam is also provided with a separate 12—inch , cast—iron
b lowof f  pipe wh ich u i s ~ es throug h the embankment on a line 85
feet to the right of the two mains mentioned above. This pipe
is uncontrolled at its upstream end , has a 12— inch valve at
its downstream end , which at present is buried under the slope
extension. This pi pe is not f u n c t i o n a l  and i t  is unknown

-
~~ whether  or not this  p ipe is under p re s su re .

I. Sp iliway

Type: Uncontrolled broadcrested weir.

Length of weir: 14.5 feet.

Crest Elevation: 676.0.

U p s t r e a m  C h a n n e l :  R e c t a n g u l a r  channel  w i t h  concre te  paved
invert. 0.044 slope up to c res t .

Br idge : A st~ e1 I beam brid ge spans the spi liway. Its up-
stream ed ge is a few in ches  u p s t r e a m  f r o m  the  wei r  c r e s t  (see
s k e t c h  on Sheet 1 of Appendix C). The u n d e r s i de  of the  b r id ge
is 3.5 feet above the sp i l i w a y crest  and 0.5 f ee t  belov the
level of the top of the dam.

• Downstream Channel: After a 1.5—foot drop at the weir crest ,
the chute continues as a rectangular channel with concrete—
lined invert and a slope of about 0.05 for twenty feet. It
then makes a sharp 90 0 turn to the  r i g ht  and f o l l o w s  the  toe
of the embankment down to the ori ginal stream level. After
the 90 0 turn , the chute has a downward slope of 0.10 and has a
U — s h a p e d  conc re t e  i n v e r t .  After the sli p of Ju ly 2 5 , 1925 ,
new fill was added to t h e  downstream slope of the embankment
and it was necessary to add a 5—foot—hi gh masonry wall to the

-: r ight  side of the chu te .

J. R e g u l a t i n g  O u t l e t s

See Section 1.3.11 above.
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SECTION 2 — ENGINEI;RING DATA

2.1 DESIGN

A. ~y dro1ogy and Hyd r a u l i c s

The f i l e s  of P e n n s y l v an i a  1)epar tment  of E n v i r o n m e n t a l  Resources
(PennD ER ) did not  c o n t a i n  h y d r a u l i c  i n f o r m a t i o n  f o r  t h i s  dam , except  a
r epo r t  f i l e d  by P ennDER upon i n sp e c t i o n  of the dam in 1914. This r epor t
s t a t e s  t h a t  the  c a p a c i ty  of t h e  .sp i l l wa y  is 450 c f s  fo r  a d ra in age area
of .5  square  m i l e s .  The capacity prior to enlarging the sp illw ay in
1912 was only 90 c f s .

B. Embankment

The a v a i l a b l e  desi gn d a t a  was limit ed to the  desi gn d rawings
c o n t a i n e d  in A p p e n d i x  F. There were no s t a b i l i ty  or seepage ana lys i s
p e r f o r m e d  and the so i l  p a r a met e r s  are unknown . Repor t s  by PennDER
i n d i c a t e  that the dam c o n s t r u c t e d  in 1884 was about  22 f ee t  hi gh and 380
feet in length. I t  had a top w i d t h  of 13 f e e t , an u p s t r e a m  slope of
2. 5 11 to IV and a downs t ream s l op .  of 1 .5 11  to I V .  The dam was raised in
1 909. In const  r i l c t  ing the new embankment , an 8 f o o t  berm was made in
t h e up st r eam slope at  t h ~ elevation of the old dam cr est  and the new
embankment h~d .in upst ream s lop . oF 211 t~ I V. The width on top was 15
feet and the  d o w n s t r e a m  s lope  was ma de 1. 511 to  lV .  T h e  embankmen t  was
c on s t r u c t e d  of m a t e r i a l  found  n . a r  t he dam and c o n s i s t e d  of a m i x t u r e  of
clay , sand and shale. The heavy line on P 1 a te  V tvp ica 1 sect ion m d i—
.ates a downstream slope of 20 to lv , hu t  it was c o n s t r u c t e d  1.511 to IV
(dashed lines). This Plate and P l a t e  IV indicates also a toe drain
along t h e  toe  of the old dam with laterals. Records do not report that
these were installed.

C. Apt )~~r t e n a n t _ S t r u c t u re s

The desi gn data for the appurtenant structures are limited to
desi gn drawings , reproduced in Appendix F. The d r aw i n g s  i n d i c a t e  t h a t
the  i n t a k e  tower was constructed of concrete with 1.5 feet thick wal l s .
Steel  r e i n f o r c e m e n t  is not i n di c a t e d  on the  plans. The sp i l lway was
widened and deepened in 1911, accord ing  to written reports.

2. 2 CONSTRUCT ION

The data search did not locate any records of the construction of
the dam in 18~ -~ or t h e raising of the embankment in 1909. The PennDER
file reports describe the repairs made after the slides in 1910, 1912
and 1925. These repairs are discussed in Section 2.4.D of this report.

— 6 —
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2 . 3  OPERATION

Formal records of o p e r a t i o n  fo r  t h is dam do n ot  e x i s t  . The only
repor t  of n e a r l y  over topp ing occurred  in Ap r i l , 1910 , at which  t ime the
sp i l iway had a dep th  of onl y 1.7 feet.

2.4 EVALUATION

A. Availabilit y

The av a i l a b l e  eng i n e e r i n g  d a ta  was o b t a i n e d  f r o m  the  f i le s  of
Pennl)ER. These files also contained the reports written l)y represent—

- j  ative s of  PennDER. The City of Lebanon made a full set of drawings
available for review. These drawings were duplicates of the drawings in
Pennl)ER files.

B. Ad equacy

1. Hydrology and I~~draulics

The a v a i l a b l e  engineering data are not s u f f i c i e n t  to make
a detailed e v a l u a t i o n  of the  desi gn of t hese  f a c i l i t i e s .  A review of
the h i vdr au l Ic adequacy of t he  s pi l  l w av  based on f i e l d  inspec t ion  in for -
mat i on  is  p resen ted  in Sec t ion  5 of this report.

2 . Em bankment

The ava i i  able engineering dat a did not include desi gn
criteria or des ign a n a l  vs is for t lie embankment. Soil p .iritaeters and
constru ct ion data of t he  embankm ent  f i l l  were not a v a i l a b l e  f o r  rev iew.
The recurren ce of s l i d e s  on t lie ~-m h iiikt ~u nt slope indicate that the
desi gn and construction of the eml) ankmen t  in 1909 was not adequa te .

• 3 . A1~purtenant Structures

‘r ho .- on s t  r u c t  ion drawings of the intake tower and valve
house are adequate to  review the design of tin-se structures. Plate V I I ,
App end i x F , i n d i c a t e s  that the sp i 1 Iway .‘onst  r u c t e d  in 1909 had c u t o f f
w a l l s  and cur t  a in i a u s .  There are no r ecords  o review the  c o n s t ru c t i o n
changes made in 1912 , when t he  sp i I lw ay was a l t e r e d .

C. Op~~~~t i~~’ Rec o rd s

Forma l records of opi’ rat I ni ar. not ma in tat ned fo r  these
fac i l i t  i . s .  (.orrt spondence and in~- . - .- t Ion r i - p o r t s  m d  ic ,it  e that t h i s
dam had embankment  s l i de s  and t hat  the downstream slope has been changed
severa l  t imes.
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D. Post C o n s t r u c t i o n  Ch ang es

On Ap r i l  24 , 1910, three slides occurred . One small slide was
directl y abov e the valve p it and another small one was- located slightly
east of the valve pit. Farther east was a slide about 80 feet wide and
3 to 4 feet deep at the top of the slide. This s l ide  sli pp ed f u r t he r  on
Apr il 25 to twice this depth and 1.-f t a dam breast width of only four
feet. These slides were filled with select materia l and not with pervious
material as recommended by Mr. Fuertes. In May, 1911, the downstream
slope was made 2H to lv , again using select  m a t e r i a l  and t h e  slope was
entirely riprapped. Soundings at the toe of the embankment made prior
to this change indicate that the  lower pa r t  of t he  f i l l  was s a t u r a t e d
with water to a vertical depth of three feet below the surface.

On April 4 , 1912 , a crack appeared at t h e  downs t ream edge of
the top of the  embankment  and the  embankm ent  s e t t le d  some and bu lged
below this settlement about 70 feet west of the  ga te  house.  A l a rge
s l ide  occurred  on A p r i l  8, 1912 P l a t e  VI and V I I I , A p p e n d i x  F ) .  This
s l i de  was about 120 feet from the east end of the  dam and was about  65
f e e t  long . The r i prap  and concre te  cover and v i t r i f i e d  b r i c k  on the
u p s t r e a m  slope was supposed to fo rm a membrane a g a i n s t  seepage.  Numerous
cracks and imperfections in this membrane allows water to freely enter
the embankment.

The s l ide  area was hackf i lied with stone and the sp i I lwav
crest was lowered 2. 5 f e e t .  A l t h o u g h  i t  was reco mmended to f l a t  ten  the
d o w n s t r e a m  s lope , no changes were5 m a d e .  On Jul y 15 , 1925 , a se r i ous
s l i d e  occur red  over a l e n g t h  of 110 fe-c t  (Pla te ’  \ I  I I , A ppend ix  F) a t  the
top of the  dam.  The w i d t h  of t he  s l i d e  nar rows  clown to about  70 f e e t  a t
the toe of the  clam. The m a t e r i a l  f lowed beyond the toe over a l e n g t h  of
150 f e e t , push ing  over a wi re  f e n c e  a long  the  hi ghway .  Maximum dep th  of
the  s l ide  was abou t  10 f e e t  w i t h  a n e a r l y  v e r t i c a l  ups t r eam ed ge and

• showing d i s t i n c t l y  t h e  h o r i z o n t a l  l ayers  in  the  e m b a n k m e nt .  Consider-
able  seepage appeared  to be coming  f r o m  the  embankment  w i t h  the  water  in
the r e se rvo i r  at  norma l pooi l eve l .  The m a t e r i a l  of t he  s l ide  was so f t
and s a t u r a t e d  and could  not bear  t he  wei ght  of a person on J u l y  27 ,
1925. The e s t i m a t e d  max imum r e se r v o i r  level was 2 f e e t  above sp i l lwav
crest. Th e slide area was backf flied in the summer of 1925 with stone .

I)uring 1932 and l~)3 I th e downstream slope was changed to a
slope of 311 to IV s t a r t i n g  f rom a 10 foot wide berm at  an e levat ion of
11) f i e t  below t h e  top of the d am.  A s tone d r a i n  a l o n g  the  old slope and
under the new fill with a minimum thickness of 18 inches ( inc lud ing
existing ri prap) was installed before new embankment material was placed .
The berm was sloped outward rather than level as is shown on Plate IX.
A few inches of fill were also p laced c i  the crest of the dam. Four
t i i  e drains converging at a low point in the center of the dam were
combined  In a m a n h o l e  in 1938. To facilitate the flatter slope , a stone
w a l l  was b u i l t  a long the  sp i l iw ay  d i scha rge  channe l .

— 8 —



SECTION 3 — VISUAL INSPECTION

3.1 FINDINGS

A. General

The genera 1 appearance  of R exmo nt  N o .2  Dam is good , a l though
considerable c~ aning up of t he  downstream slope is required. Seepage
was uot detected  and the  embankment slopes appear to he s table .  The
fac ilities are not being used and little control is exercised . Mr. Chris
Siegrist of the City of Lebanon Water Authority accompanied the inspection
team . The visual  inspec t ion  check l i s t  is in A ppendix  A of this report.
l~ep roduc t ions  of photograp hs taken d u r i ng  the inspection are contained
in Append ix E.

B. Embankment

The upstream slope is brick paved and appears to be in excellent
cond ition . Above the normal 1)001 level , grass and some weed growth is
covering the b r i c k .  The top of the dam has high grass and a footpath.
The edges are somewhat rounded o f f  and a s l i g h t  v a r i a t i o n  in w i d t h  was
no t iceabl e, but this was not considered serious. The horizontal align—

• ment of the  dam was good , with a sh a r p  turn near the left end of the
e m b a n k m e n t .  A survey of the  dam profile indicates a fairly level embank-
ment with only one point below the design elevation of 680.0 (see Append ix
A ) .

The downst ream slope is covered w i t h  weeds and b rush .  Most of
t h e  heavy brush  had been cut  r e c en t l y ,  but  the slope has yet  to be
c leaned  o f f .  No seepage or erosion was no t i ced .  A f o o t p a t h  leading
f r o m  the top of t he  embankment to t h e  valve chamber is bare and should
be seeded or o therwise  protected agains t  erosion.

C. Appurtenant Structures

The i n t a k e  s t r u c t u r e  is located  on the  upstream side of the
embankment and consists of a concrete tower with a stone building
enclosing the operators platform. Access from the breast of the dam is
by a steel truss footbrid ge. The structure and brid ge were in good
c o n d i t i o n .  There are three  ga te  operator stands inside of the building.
The lower sluice gate , ins ta l led  fo r  drawdown purposes , was p a r t i a l l y
opened during the inspection . Drawings i nd ica te  tha t  a 16—inch and a
2 0 — i n c h  pi pe lead to the downst ream Rexm ont  No . 1  reservoi r  or d i r e c t l y
to the C i t y  of Lebanon.  The reservoir was drawn down in 1970, but the
owner ’s representative did not recall how this was accomplished . The
valve pit is located on the downstream slope. This structure was raised
when th e downstream slope was f l a t t e n e d ; however , no ladder  is avai lable
to descend inside and no Inspection was made. Drawings i nd ica te  t ha t

— 9 —

— .- - -- I

-~-_--~-J~-”.~~ -~~~~~~~~~ -iL- ,~~~~~~ 
— - -  

-



_ _ _ _ _ _  _ _ _  -~~ - -. ,-~. - ---~—-—- =-.-~~~~~~ - —--~----- - —- - ----- - ------ - --—--- --- — -- - -

the  two p ipes have valves here , but i t  Is not known if these are in open
or closed position. A sha l low manhole  is located close to the  toe of
the  dam with four pipes entering and one pipe leaving. Presumably these
pi pes are connected to the toe drain of the  old and new rock toe d ra ins .
A small d ischarge  was noticed coming f rom the fou r  p ipes. There are no
open downstream channels beyond the valve pit  and manhole.

The sp illway is loca ted in the left abutment. The approach to
the spiliway weir is shallow and has stone training walls. The weir
crest is in good condition wi th only minor deterioration. Thie abutments

— consist of cemented stone walls. The discharge channel of the sp illway
makes an abrupt 900 turn about thirty feet beyond the weir. The channel
narrows down to a rock protected d i t c h , p a r a l l e l i n g  the  toe of the  dam
over a length of abou t 200 f eet , at which point the embankment turns
away f rom the  ditch. A footbrid ge provides access over the spiliway to
the  dam b reas t .  The p lanking  on th i s  br idge  is in very poor condi t ion .
No records of maximum f low over the sp illway were available or recollected .

D . Reservoi r  Area

The reservoir  banks are  a l l  wooded and appear  s t a b le .  One of
the  purpcses  of the  drawdown in 1970 was to clean out s i l t a t i o n .  How-
ever , the muck was too deep (estimated at 8 f e e t )  and too s o f t  f o r  the
equi pment and the e f f o r t  was abandoned. All of the drainage area is
wooded and any additional sedimentation should be minimal.

E. Downstream Channel

t’ndc-r norma l conditions , t h e sp iliway discharges through a
small ditch and pipe underneathi a road into the next reservoir (Rexmont
No.1). If the dam of Rexmont No.2 would f a i l  due to over topp ing ,  the
released w a t e r  would cross the road , des t roy  the downst ream dam and hit
several f a rms  and houses located w i t h i n  4 , 000 f e e t  of the dam. The

• hazard category of the  dam is considered to be “ Hi gh ” , due to the
add i t iona l  loss of l i f e  to be expected .

3.2 EVALUATION

The dam embankment appears to he in good c o n d i t i o n , except  t h a t
cutt ings should he removed and better maintenance procedures should be
es tab l i shed  to c o n t r o l  growth of t h e  downst ream slope. The bare spots
on the downstream slope should be protected against erosion.
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURE

The r ese rvo i r  is at present used fo r  r ec rea t ion  onl y and is not  a
par t of the water supp ly system of the City of Lebanon . No specific
procedures ex is t  and al l  in f low above the normal poo1 level is dis-
charged over the spillway.

4.2 MAINTENANCE OF DAM

The c u t t i n g s  lay ing on the downstream slope indicate that little or
no ma intenance had been done in recent years. The upstream slope and
the breast of the dam were in good condition.

4 .3  MAINTENANCE OF OPERATING FACILITIES

Because the reservoir is a t  p r e s e n t  not used for the water supp ly
system, t h e ga tes  and valves are n ot  opera ted  on a regular  schedule. No
fo rmal  m a i n t e n a n c e  procedures  exist  fo r  d i e  facilities.

4.4 WARNING SYSTEM

There is no formal  surve i l lance  or warn ing  sys tem in e f f e c t  at  the
present time.

4 . 5  EVALUATION

A m a i n t e n a n c e  procedure  fo r  the  embankment and o p e r a t i ng  f a c i l i t i e s
shou ld  be e s t a b l ish e d . Ma in t enance  pe r sonn e l  shiould  be ac q u a i n t e d  w i t h
the  procedure  to draw down the  reservoir in t ime of an emergency.  A
fo rma l  s u r v e i l l a n c e  and downs t r eam w a r n i n g  sy s t em should he established
to be usc~d du r ing  periods of prolonged or heavy preci p i t a t i o n .
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SECTION 5 — HYDROLOGY /HYD RAULICS

5.1 EVALUATION OF FEATURES

A. Design Data

Very l i t t l e  i n f o r m a t i o n  was available on the hydrolog ic and
hydrau l i c  design of the  dam . There were no a rea—capac i ty  curves , fre-
quency curves , unit hydrographis , design storm da ta , design flood hydro—
graphs , flood rout ings nor sp iliway ra t ing  curves.

B. Experience Data

The dam has had i t s  present  conf i gu ra t ion  since its top elevation
was raised in 1933. During the period between 1909 and 1978 the dam has
never been overtopped and the sp illway chute has never been damaged by
flood f lows .

Comparison w i t h  the  record fo r  the downstream USGS gaging
s t a t i o n  Conestoga River at Lancaster (324 square miles), ind icates that
the  grea tes t  f lood may have been that of June 22 , 1972 , when the m di—
cated inf low to Rexmont N o .2  Dam would have been 580 cfs (see Sheet of
Appendix C) .

C. Visual  Observat ions

On the date of the inspection , no conditions were observed
that would indicate that the appurtenant structures of the dam could not
opera te  s a t i s f ac to r i l y  dur ing a flood event , until the dam is over-
topped.

• The steel I—beam brid ge over the sp iliway we ir might reduce
the capaci ty  of the sp iliway at high pool stages (see Sheet 1 of Append ix
C ) .

D. Overtopp ing Potential

Rexmont N o . 2  Dam has a t o t a l  storage capaci ty  of 189 ac re—fee t
and an overall height of 42 feet above streambed , both referenced to the
top of the dam. These dimensions indicate a size classification of
“Intermediate”. The hazard classification is “High” (see Section 3.1.E).

The recommended Sp il lway Desi gn Flood (SDF) for  a dam having
the above c l a s s i f i c a t i ons  is the Probable Maximum Flood (PMF) .  For
this dam , the PMF peak inf low is 1, 780 c f s  (see Appendix C for HEC—l
i n f low computa t ions ) .

L _  _ __ __ _ _
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Compar ison of the es tima ted PMF peak in f l o w  fo 1, 780 c f s  w i t h
the es t imated  sp i llway d ischarge  c ap a c i t y  of 370 c f s  indicates tha t  a
potential for over topping the Rexinont Dam No.2 exists.

An es t imate  of the storage e f f e c t  of the reservoir  and rou t ing
of the computed in f low h y drograp h t h r o ug h the reservoir  shows t h a t  t h i s
dam does not have the  necessary storage  ava i l ab le  to pass the PMF w i t h i —
out overtopping. The spillway—r eservoir system can pass a flood event
equal to 23% of a PMF withou t  overtopp ing.

E. Spillway Adequacy

The in t e rmed ia te  size ca tegory  and hi gh hazard  ca tegory ,  in
accorda nce wi th the Corps of Eng ineers criter ia and guidelines , indi-
ca tes tha t the sp iliway design flood for this dam should be the fu l l
PMF.

Calcula t ions  show that the sp iliway discharge capacity and
reservoir storage capacity combine to handle 237, of the PMF (refer to
Appendix C) .

Being an ear t h embankment dam , it is judged that a breach is
likely to develop when the depth of flow over the crest is 0.5 foot or
greater. These studies also indicate tha t the depth of flow over the
crest of the embankment due to one—half PMF is less than 0.5 foot. On
the basis of this information , it is judged thiat a one—half PMF will
cause some over topp ing of the embankment but not enough to cause a
brea ch. Ther e fore , the spillway capaci ty is considered to be inadequate,
but not seriously inadequate.

The hydrologic analysis for this investi ga t ion was ba sed upon
existing conditions of the watershed . The effects of future development
were not considered.

— 1 3 —
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SECTION 6 STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURA L STABILITY

A. Visual Observation

1. Embankment

No visual indications of undue embankment stresses or
sloughage of the  slopes were noticed. The embankment slopes were found
to be dry and appeared to be stable. The amount of seepage water in the
manhole collecting water through four tile drains from the toe of the
dam appeared to be minimal.

2. Appur tenant Struc tures

There were no visual indications of unstable conditions
of the appurtenant facilities for this dam . The intake tower is in good

L c o n d i t i o n  and the  sp i llw ay  and a b u t m e n t  walls will be able to withstand
high discharges. The sp illway bridge is in poor condition , but this
will not affect the safety of the faciliti c-s. The spiliway chute is
overgrown and is located close to the toe of the embankment. A thorough
inspec t ion  of the stone walls should be made af ter all brush has been
removed .

B. Desi gn and C o n s t r u c t i o n  l)ata

1. Embankment

The ava i l ab le  d a t a  has been discussed in Sect ion 2 of
t h i s  r e p o r t .  A l thoug h severa l  s l i d e s  occurred on the downstream slope ,

• the stability of the embankment  has been considerably increased with the
installation of a rock drain under the additional downstream fill placed
in 1932. The ori ginal embankment slopes of l.5H to lV is considered too
steep for a homogeneous earthfill embankment. The present slope of 3H
to IV with the indicated internal drainage is considered to be adequate.

2. Appu r t enan t  S t ruc tu re s

The i n f o r m a t i o n  on the cons t ruc t ion  of the intake tower
and valve box is very limited. Reinforcement of the concrete is not
shown on the drawings .  I t  can be assumed that some reinforcement is
present  and t h a t  these s t r u c t u r e s  are adequate for their function.
Although the p ipes from the tower to the valve box appear to be p laced
wi thout concrete or masonry protection and seepage collars , there are no
record s of any exce ssive seepage along these pipes. It appears that
the sp illway chute is small and not sufficiently protected with concrete
l in ing  or heavy ri prap to prevent washouts  during large discharges.
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C. Operating Records

The ava i lab le  i n f o r m a t i o n  i n d i c a t e s  t h i a t  s t a b i l i ty  and seepage
problems ex is ted  be fo re  the downstream slope was changed to 3H to lv.
This Informat iun has been discussed in Section 2.4.D.

D. Post Construction Chian~~~

Reference is made to Section 2.4.D for changes made to these
f a c i l i t i e s  since the dam was raised to its present height in 1909. The
downstream slope was changed to 2H to lV and embankment slides in 1912
and 1925 show t h a t  t h i s  slope was not stable. Since 1933 the embankment
has been s table  and the  present  slope is considered to be adequate .

E. Seismic Stability

This dam is located in Seismic Zone No .1 -md it is considered
tb~ t t h e  static stabilit y is sufficient to withstand minor earthquake
i nduced  dyn a m i c  f o r c e s .  However , no clacula t ions, studies , etc., were
made to c o n f i r m  t h i s  conc lus ion .
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SECTION 7 — ASSESSMENT AND RECOMMENDATIONS

7.1 DAM ASSESSMENT

A. Sa fe ty

The visual inspection indicates that Rexmont No.2 Dam is in
good cond ition. While serious slides did occur on the embankment , the

• flattening of the downstream slope appear to have stabilized the condition.
No seepage or sloughage was detected at the time of this inspection.

The r e su l t s  of the hydrologic and hydraulic investigations , in
accordance with the Corps of Engineers ’ evaluation guidelines indicate
that the combina tion of sp i llway d ischarge and the reservoir s torage
have the  capac ity for passing 23 percen t of the PMF without overtopping
the dam . Calculations , however , show that the depth of overtopping
caused by an in f low of one—half of PMF is less than that judged to cause
f a i l u r e  of the  embankment .  Therefore , the sp illwa y capac i ty  is con-
sidered to be inadequa te, but not seriously inadequate.

B. Ade Quacy of Information

The information available for review is considered to be
sufficiently adequate for making a reasonable assessment of this project.

C. Urgency

It is suggested that the recommendations presented in this
report  be implemented at once.

D. Necessity for Additional Studies

The results of this inspection indicate the need for addit-
ional detailed hydrolog ic and hydraul ic studies to determine the
requiremen ts for improving the capacity of the dam .

7.2 RECOMMENDATIONS

A. Facilities

In order to assure the cont inued s a t i s f a c t o r y  operat ion of
t h I s  dam , the  fol lowing recommendations are presented for  imp lementat ion
by the owner:

1. That a detailed hydrologic and hydraulic study be made
by a professional engineer with experience in dam design
and c o n s t r u c t i o n  to determine  means fo r  improving the
capac i ty  of the  sp i liway .

- 16 -
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2. That the footbrid ge across the sp il lway  be repaired to
provide a safe  wa lk ing  path fo r  emergency access.

3. That all brush cuttings on the downstream slope should be
removed.

-~~ 4. That the downstream slope footpath be reseeded to prevent
erosion.

5. That the debris in the sp il iway  be removed .

6. That the walls of the sp i l l wav  chute be closely inspected
after the removal of the brush overgrowth.

B. Operation and Maintenance Procedures

I t  is recommended that the  f o l l o w i n g  procedures be scheduled
by the owner:

1. R e g u l a r  n a i n t e n a r l c e  of the  embankment inc luding  removal
of bru shi and trec-~~.

2. The drawdown f lc il ith - s should he ~;rcased and operated on
a semi—annual h •i-~i s and personne l  should be f a m i l i a r  w i t h
t h e  drawdown procedures  in case of an emergency.

3. Deve lop  and imp l - - t m n t  a forma l surveillance and down—
st r e cn W ar n i n g  s\ - s t em to be used d u r i n g  periods of high
or prolonged pr eci pitation.

_  
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CHECK L I S T

PHASE I - VISUAL INSPECTION REPORT

PA DER ~ 38—2 NDI NO . PA-OO ~‘J4

H NAME OF DAM Rexinont N o . 2  HAZARD CATEGORY liLjh

TYPE OF DAM Eart lifi l i

LOCATION South Lebanon TOWNSHIP Lebanon COUNTY , PENNSYLVAN IA

INSPECTION DATE 11—15—78 WEA THER Clouds’ TEMPERATUR E 50’s

INSPECTORS:l l. Jongsma (Recorder) OWNER’S REPRE SENTATIVE( s )

A . B art le tt Christ Sie .-. rist

R . Steacy City 01 Lebanon  Water Authori ty

NOR MAL POOL ELEVATION: 676.00 (L.S.C.S.)AT TIME OF INSP ECTION :

BREAST ELEVATION: hSo.00 POOL ELEVATIO N: ) / h . 0 0

SPILLWAY ELEVATION : 676.00 TA I L’IAT [R ELEVATION : 
________

MAXIMU M RECORDED POOL ELEVAT I ON : i’ flkrI OwI1 
-

GENERAL COMMENTS :

Dam not used for d e::(- ~t i c  w a te r  SU~~~ l v  s i nce  11)04 , only f o r
recri lt ion (fish i n - : )

No surveillance and downstream warning system in effect.

A- I
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ND I NO. PA-OO 594
VISUAL IN SPECTION

EMBANKMENT

______________________________ 
O BS[RVAT I OHS AND REMARKS

A.  SURFACE CRACKS N one  detec t ed .

B. UNUSUAL MOVEMENT
BEYOND TOE

C . SLOU GHING OR EROSION ~~~~~~~~~~~

OF EMBANKMENT OR
ABUTMENT SLOPES

D . ALIGNMENT OF CREST:
HOP I ZONTAL : (;o()d . Sharp angle to spillwa v at left end .
V E R T I C A L :  Good .

E . R I P R A P  F A I L U R E S  Upstream slope hr id-k pavt-d . Good condit ion.
Downst r t - I m  s l op e  e a r tl i f i l  1 w i t h  rock t o e .

F . JU NCT I ON EM BANKMENT
& ABUTM ENT OR Good .
SPILL  WAY

G . SEEPAGE Non~- O t t  cc

H . D R A I N S  ~- t i n I i o l t  I t  t o t -  w i t h  4 p i p es .  A l l  a t  ive.
Two from old toe of dam. Two from blowoff

J. GAGES & R E C O R D E R  None.

K. COV ER (GROWTH)  i~
, -~t r t - a m  — br i ck  paving a nd gr iss w i t h  weeds .

I) reas t — foot  p a l  Ii and g ras s , ed ges irregular .
l)ownst ream — weeds , brus h, t ct -c  trunks and cut

____________________________________________ 
b r u sh  . Riprap bed

A-2
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MDI NO. PA-OO 5 1)4

V I S U A L  I N S P E C T I O N
OUTLET W 0h~KS

____________________ 
O B S L R V A T h ONS AN1) RE MARKS

A . I N T A K E S T R U C T UR E Concrete lower , enclosed w i t h  s tone building.

B . O U T L E T S T RUC T O R E  
\~ i lye ch i a mbe  r on downs I ream S I ope . Ra i st-L I when

s hope was I Ia it  ened . >Ianhiol e cover unlocked ,
but no ladder  i t ’  go down .

C .  OUTLET  C HANN EL None , ex c el~ 1 8— m d i  p i pe i n  m a u h i o  h~.

I-

• P .  b A T  E S  E h r e t - ) : t t  . -
~~ i n  i~’~’1 r . () pt r a t  t O  , l i iwdots n i t t .

Out It - I  u n k n ow n , j ’r i ’h a b l  v on l y  Ii I led ihn ::l’ ti
I) rawiig: i iid i cil e p i pe runs to dowi i s t r eau i  l ake .

L . t ~~ 0~~~~~~, h 1  2 - 4 ” gate to i” ’ p i pe into downstream reservoir.

F . O f I R A T I  ON & Lake drawn down ab o u t  19 70. I or desi l tat  ion .
C O N T R O L Not des ii ted due t a  hie ivv m u c k .

G . BRIDGE ( A C C E S S )  
- 

t o o t i t r i d ge ( t r u s ses ) .

A-3
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NO l NO. PA-OO 5 1)4

VISUAL IN 5~ C T I O N
SP I LLW A Y

______________________________ 
- h5[ RV A I  h OHS AN D REMAR ~~

A . APPROACH CHANNEL S h a h  low w i  i i i  s tone  wa l ls  in le t  t abutment.

B. IJE I R :
C ~~~~ t Cond i t  ofl t~ I . Small drop.
C r a c k s
D e t e r i o r a t io n  0~~:nt - t l t t~~r 1orat io I I , l I l t  ~~~ r 1 t’ U s .

Foundat ion  N e t  \ l S i b l t - .
Abut  - t ent  s Ct -mt -n ted s i lit

C . DI SCH \ RG E CHANNEL: Ovt - r 15’ t O t  ~~ I::1t- w i t h  w. i I - , Lh. -n 14 1 10 cu rv e  j j
~t o

L i n nq nar row - i t i n n e l  w i  lb r i pr ij’ with stone wi l l s .
C r i c k s
S t Ii in~ Basi n Dis~- li i i- g c h an n e l  I o l  l o w s  t O t  o t  I t~ I t a l . i i i kme i i t

D. B R I D G E  & P I E R S  Footbr idge c i i i :  ‘~~t p lanks miss ing.

E. GATES A O P E R A T I O N  None.
LOU I PMENT

F . CONTROL & H I S T O R Y  None .

A- Li
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ND I NO. PA-OO 594

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

________________________ 
OBSERVATIONS AND REMARKS

I NS T R U M E N T A T I O N

Monu rnentation None .

Observa tion Wells None .

We i rs None.

P i e .‘o’ ie t e r s  Nont-

S t a f f  Gauqe None.

Other  Sent - .

R E S E R V O I R

Slopes Wooded hills , stable.

Sedimentation About 8 feet.

W a tt- rched Al I fort-sled.
D e s c r i p t i o n

DOWNSTREAM C H A N N E L

C o n d i t i o n  Rexmont Dam No .1 directl y downstream.

Sl opes Nar r ow d r y  m a s o n r y  d i t c h , p a r a l l e l  to toe of dam .

A pproximate
Popula tion 20.

No. Homes 4 f a r m s .

A- 5
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C H E C K  L I S T
E N G I N E E R I N ~ TATA

PA D E R  ~ 38—2 NDI NO. PA-OO__594

NAME OF DAM REX~-1ONT NO.2

ITEM REIIARKS

AS-BUILT DRAWINGS None — construction drawings in Append ix F.

R E G I O N A L  V I C I N I T Y  MAP U . S . G .S. Quadr anqie — Richland , PA
See Pla te II , A ppendix F

Dam -onstructed in 1884, r aI sed  in 1909 . Sl ides
C O N S T R U C T I O N  H I S T O R Y  occurred in 1910. Downstrt-am slope changt-d to

211 to IV. Slide occurred in 1912 and 1925 .  Down—
stream slope changed to 311 to 1V in 1932/1933.

GENE RAL PLAN OF DAM Plate III and IV , Append ix  F .

Raising of dam in 1909 — Plate V , Appendix F
T Y P I C A L  S E C T I O N S  SlId e of ]°12 on Plate VI

OF DAM Sl id e of 1’~25 on Pl at e X
Present  Sec t ion , P la tt -  IX

O U T L E T S :
PLAN Plate V. Appendix F’
D E T A I L S  Plate I I I , Append ix  F
CONSTRAINTS None
D I S C H A R G E  R A T I N G S  None

B-i

-it

_____  _________  —~~~~~~ - ~T TTZ~ ‘~~~~~~~~~~1L~~ ~~~ - ~~~~~~~~~~ 
—



- [~~~ ~~~~~~~~~ - - C - ~~~ — —— ,_ -

NDI NO. PA-OO 594

EN GI NEER IN i DATA

I T E M  REMARKS

R A I N F A L L  & No rainfall records.

R E S E R V O I R  RECORDS D u r i n g  heavy rains in 1910 pool level was within
a few Inches  of the  top of t he  dam . This was
b e f o r e  s pi l i wa y  weir  was lowered f ro m 1.7 f ee t
below top of dam .

DESIGN REPORTS None .

GEOLOGY R E P O R T S  None.

D E S I G N  C O M P U T A T I O N S :
HYDROLOGY A

H Y D R A U L I C S  None.

DAM S T A B I L I T Y  None.

SEEPAGE S T U D I E S  None .

MATERIALS INV ESTIGATIONS: None.
BORING RECORDS
LABORATORY
F I E L D

POST C~)USTRUCTION See sections after slides occurred .
S U R V E Y S  OF DAM A pp end ix F , Plat e VI.

BORROW SOURCES Unknown .

8-2
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NDI NO. PA-OO 594

ENGINEERING DATA

ITEM REMARKS

MONITORING SYSTEMS None.

MOD I FICAT I ONS Raising in 1909 . Changes of downstream slope in
INli and 1932.

Lowered sp i l lway in 1912 .

HIGH POOL RECOR DS None .

POST CO NS Tr ~UCT IOr i  Reports by PennDER in 1912 , 1914 and 1926.
E N G I N E E R I N G  STUDIES
& REPORTS

P R I O R  A C C I D E N T S  OR Three s l i des  occurred in 1910. Backf il led  w i th

FAILURE OF DAM embankm ent material. Report by City Engineer to
C o un c i l

Descri ption: A n o t he r  slide o c c u r r e d  in 1912 and 1925. Photo-
grap hs of slides and repairs in PennDER files.

Report  s

MAINT ENANCE &
O P E R A T I O N  R E C O R D S  None.

SPILLWAY PLAN , SECTIONS None , except Plate Vii , Append ix F , w h i ch shows
AND DETAILS sp i l lwav before lowering.

B-3
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NDI NO. PA- OO 594

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

ITEM REMARKS

OPERATING EQU I PMENT Deta ils of towe r in PennDER Files.

PLANS & DETAILS 
Valv e house see Plate Ill , A ppend ix  F. This  valvi
house was raised when additional embankment was
placed .

CONSTRUCTION RECORDS None.

PREVIOUS INSPECTION Regular inspection reports by PennDER . Masonry

REPORTS & DEFICIE N CIES wall along spiliway was in need of repairs
several t Inc-s. Brush and tree growth has been
a main t t -na n c e problem.
Embankme nt sl id es : 1910 , 1912 and 1925.

Re orts b Pennl)ER

1. Report on t h e  No.2 Dam of the City of Lt-banon
dated A pril 23 , 1912 by Char les E. Ryder.

2 . Supp lementary R ep o r t  on Dam No.2 , dated
A p r i l  2~~, 1912 by Cliarh-s E. Ryder.

3. Supplement ary Report on No.2 Dam , dated
1)ecc- rnber 17 . 1914 by F.B. McDowell .

4. R e p o r t  on t h e  slide on the downstream side of
i)am N o . 2 , dated July 2fl, 1929 by Mr. Beal

5. R ep o r t  on the app licat ion for repairing No. 2
Darn , dat t-d ianuarv 8, 1 9 26 by Mr .  Bea l

6 . S u p p l e m e n t a r y  R ep o r t  dated Apr i l 3, 1930.
7. Repor t  on app lication for revised plan of

Improvements  dated June 10, 1932.

B-ti
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NDI NO. PA-O0 594

CF-h ECK LI A T
H Y D R O L O G I C  AND HYDRAULIC

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

DRAINAGE AREA CHARACTERISTICS: Wooded . 
-

ELEVATION:

TOP NORMAL POOL & STORAGE CAPAC I TY : E Iev . 67h 150 Ac re-Fe -t

TOP FLOOD CONTROL POOL & STORAGE C A P A C I T Y :  E I e v . 6S () 189 A c r e - Fe l t

MAX IMUM DESIGN POOL: E h e v . Unkno~~n

TOP DA M: 
- 

E l ev .  I~~~()

S P I L L W A Y :

a . Elevation 676

b. T ype  
— 

Uncontrolled broad crested weir.

C .  Wid th 14.5 feet.

d. Length 
________________________________________ ______

e. Loca tion Sp i I lover Left abutment.

f .  Numbe r and T ype o f Ga tes  None.

OUTLET WORKS:

a.  Type 16—inch and 20—i nch  p ipes .

b. Loca t ion  Under embankment.

C .  Entrance inverts 639 .6

d. Ex i t  inverts Connected t o  C i ty  water supp ly except 6—inch
hl owà f f  pipe.

e. Emergency drawdown faci li ties Probably a 20—inch valve at the head—
water of the next reservoir.

HYDR OMETEOROLOG ICAL GAGES:

a. Type None.

b. Loca t ion  None.

c. Reco rds None.

MAX IMUM NON-DAMA GING D I S C H A R G E :  890 c fs .

B-5
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SUMMARY DESCRIPTION
OF

FLOOD HYI)ROCRAPII PACKAGE ( H E c — l )
DAN SAFETY VERSiON

‘t he hvdro 1 o~ ic and h v d r a u  l ie  eva luat ion for th is  inspect ion report
- 

I has emp loyed computer techniques us ing the Corps of Eng ineers coinpu t i  r
p r o n r a m  i d e n t i f i e d  as the  Flood hlvdri igrap lr Package (NEC— i) Darn S a f e t y

• Version.

The program has been des i nnt-d to enab he the riser to p er f o r m  two
basic t vp i-s of itydro lot~ i c ana l V - : (I) ti re eva I ua t ion of the over-
topping p o t e n t  ial ot ’ the darn , and ( 2) t i re c ipah il  itv  to c e t i m at e  the
downs t ream NyU ro I o~ i c— hry d ra r t  l ie consequ ences resu 1 t in -~ froni ass umt -d
s t ruc tural  fai lures of t i re darn. A hr ii~f summary of t he computat ion
procedures typ ica lly used in tire darn overtopping analvs is is shown
be 1 OW .

— Development of an inflow hiydrog rap ir to the reservoir.

— Rout i n~ of t i re inf low Irvd ro~~i’ ip Ir (s ) t I t’ oii.~ir t i re rcs i-rye i r to
determine if tire event (s) analyzed would over top  the darn.

— Rout in of tire outf  low I rvdrog rap h (s)  of t i re  reserve ir to
des i red dow ns t ream 1 oca t ions. T he  resu its p r o v i d e  t h e  pi ik
d i s e h a re e , t ime of the peak d ischa rpe and maximum stage of
eac ir routed lrvdrog rapir  at  t ire out let of the reach.

Tire out pitt data prov ided by ihi s p r  o~~r iin pernr i t s t i re  compar ison of
downstream condit ions just  pr ior to a Preach  f ,ii l i tre w i th  t h ra t  a f t e r  a
breac hr fa ii ure and the d e t e r m in a t i o n  as to wi re t irer or not t Irere is a
s ign i f  icant increase in ti re hazard to loss of 1 i t ’e as a r e s u l t  o f such a
fai lure.

Tire resu lts of t u e  studies conducted for ti n s report are presented
in Sec t i o n  5.

i-or detailed info rua t ion rceai -d ing t h i s  i r e - r i m  r e f e r  t o  the Users
~ianit:i l for t ire Flood iv ~I r o e r i 1 i i r  }‘ ii- k i i ’ i ( N E C — I )  Dam S - i t ’e t v  Vers ion
prepared h~’ t lie Ilvd ro I o~ ic l ilA i neer 1mg Cen te r , U. S. Arnry Corps of
Eng ineers , l)avis , Ca lifornia.

- ~~~~~~~~~ ~~~~~~~~~~ _
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— AREA iN SQUARE MILES (SPUARE KILOMETERS)

RAT I ç IS AP PIJEP TO FLPWS
OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO ~ RATIO 4 RATIO ~ RATIO 6 RATIO 7 RAT IO 8 RATIO -

1,00 .85 .70 -
‘ .60 .50 .40 .30 .20 .1

HYPROGRAPH AT 1 .60 1 1777 , 151? 1745, 1067 , 859, 71?. ~~~~~ . 35~- . 17~I 1.55) C 50.38)1 42.82)( 35.26)( 30,23)1 25.19)( 20.15)1 15.11 )1 10.08)1 5.04

ROUTED TO 2 .60 1 1779 , 1512. 1247. iC~8. 8~~. 71?. 7~~. 31 7 . II~1.55 ( 50.37 42.82~ 35,27k 30.23)1 25.19)1 2O.15~ 15,10 1 9.0311 4.32
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OUTFLOW 0. 0. 371.

RA TIO ‘
~

-
~~‘ ~~ NA ’~ J~’JM NA YI~~’M ~~‘. T ~iY M ?‘ PA T T m 4 T 1~ E 7f

OF RESER ~I1~ T’ EFT~ S T r~R~flE O uT FL oW ü”~ T~!7 MAX r~i-r~~~ F:.; :~ E
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GEOLOGIC REPORT

Bedrock — Dan and Reservoir

Formation Name: Diabase (Triassic age).

L it h o l o g y :  D iab ase  is a dark gr a y , crystalline igneous rock composed
of plagioclase feldspar and pyro x ene , w i t h  minor  amounts of magnetite ,
i lmenite and quartz. A small part of the reservoir is underlain by
red sands tone .

S t r u c t u r e

The d i ah i i s e  was intruded as a d ik e  ( -u t t  in :~ the sandstone and conglom-
e r a t e  beds of t i l e  Gettysburg Formation. The a tt i t u d e  of t he  d ike
here is not known , hut it niav di p steeply t a the north. The beds
in  t h e  Cectysburg Formation di p N~ 5°E and (lip 28 °NW . Then - is
faulting in the a re -a , the d ike- may have been intruded along a
fault , hut no faults have been mapped at the dam .

Air Photo fracture t r a c e s  strike NlO—1 5°E in the sandstone .

Over b u r de’n

No bar jag d a t a  a rc  avail ab l e~ - i t  t i e~ darn . Overburden on diabase is
usually ve-rv t h i n , three to f lvi - feet at most.

~~~~i f cr  C h a r a c t e r i s t i c s

Diabase genera liv i c  t S as ii 1 i r r  le r  to  ground W i  i c r  m o v e m e n t .
J o  i at ing is  lz . ’n ~- r 1 I  l v  pr  i s rna t  I c  and doi-s not  p r o v i d e  open c han n e l s
f o r  g round  w a t e r  m o v e m en t .  i t  i s  p o s s i b l e  that t l ier v a l l ey  of
Hammer Creek  he r e  is c o n t r o l  led by t he  Nl O ° E f r a c t u r e  set and t h e re
could he some groun d w a t e r  movement in t l i s  d i r e ct i o n .

Discuss ion

T h i s  dam was b u i l t  in  l~ .S4 and no p l a n s  of i t s  f o u n d a t i o n  are  in
t h e  f i  l i .  lricp -c- t ion r e p or t s  h ive - not ed  1 ’ak ag - a t  t h e  toe of the
dam . If there i s  no cu t  a t  f w a l l  thi s n ay  he a l o n g  the  e~ of the
rock surf ice , a r in  WI - a t  bert-el bed re.- k if t h t ~ was not removed .

is a strong sound cs-k. Continued seepage should not cause
any deter iorat ion of tlit- rock.
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Sources of In f o r m at i o n

1. Gray, C . , Gev &-r , A. R. and ~lcLauglulin , I). B. (l~~ 8) , ‘‘ Geology of
the  R i ch i a n d  Quadrangle ’ , Pa.  Geolog ical Survey B u l l e t i n
A 167D.

2.  Inspec t ion  r e p o r t s  in f i l e .  
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GEOLOGIC MAP — Lebanon Reservoir #2 Dam
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