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DEPARTMENT OF THE ARMY

PHILADELPHIA DISTRICT. CORPS OF ENGINEERS

iN NIP~~v eS F I N

NAPEN -D

Honorable Brendan T. Byrne 2 5 AUG 1978
Governor of New Jersey
Trenton, New Jersey 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Lake Valhalla Dam in Morris
County, New Jersey which has been prepared under authorization of the
Dam Inspection Act , Public Law 92—367. A brief assessment of the dam ’s
condition is given on the f irst  three pages of the report.

Based on visual inspection , available records , calculations and past
operationa l performance , Lake Valhalla Darn is judged to be in fair
condition. Ho~ever , the dam ’s spiliway is considered seriously inadequate
as 17 percent of the Probable ~aximum Flood (PM!’) would overtop the dam .
To insure adequacy of the structure, the following actions, as a minimum ,
are recommended:

a. The spillway ’s adequacy should be determined by more sophisticated
methods, procedures and studies within six months from the date of approval

‘ of this report. Any remedial measures necessary to insure the adequacy of
the spillway and to prevent overtopping should be initiated within calendar
year 1979. In the interim , a detailed emergency operation plan and warning
system should be promptly developed. Also, during periods of unusually
heavy precipitation , around—the—clock surveillance should be provided.

b. Engineering investigations and studies to better ascertain the
stability of the dam and spiliway with respect to seepage, overturning and
sliding should be completed by the owner within nine months from the date of
approval of this report. Borings, probes and piezoaeters should be utilized
as part of these investigations. Remedial uleasures, indicated as a result
of these investigations and studies, should be implemented in calendar
year 1979.

lb
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NAPEN—D
Honorable Brendan T. Byrne

c. Within four months from the date of approval of this report, complete
the following remedial actions :

(1) Repair eroded areas of the upstream and downstream embankment and
provide protection against future erosion .

(2 )  Repair and strengthen the side walls of the spiliway.

(3) Remove trees and brush from the dam ’s euthankment and replace with
suitable ground cover.

(4) Preven t floa ting debris , boa ts , etc. from plugging the free space
between the footbridge and the top of the spillway .

(5) The outlet pipe should be located and checked and the outlet valves
repaired so the lake level may be drawn down to make repairs or for emergency
purposes.

A copy of the report is being furnished to Mr. Dirk C. Hof man , New
Jersey Department of Environmental Protection , the designated State
Off ice  contac t for this program . Within five days of the date of this
letter , a copy will also be sent to Congresswoman ~t .tllicent Fenwick of
the Fifth District. Under the provisions of the Freedom of Information
Act , the inspection report will be subject to release by this office,
upon request , thirty days after the date of this letter.

Additional copies of this report may be obtained from the National Technical
Information Services (NTIS) , Springfield , Virginia , 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for
NTIS to have copies of the report available.
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NAPEN-D
Honorable Brendan T. Byrne

An impor tant aspect of the Dam Safe ty Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely yours ,

1 m c i  JAMES C, TON
As stated Colonel , Corps of Engineers

District Engineer

Cy f urn:
Mr. Dirk C. Hofma n , P .E.
Department of Environmental Protection
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PHASE 1 REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: VALHALLA LAKE DAM

ID Number Fed. ID NJ00330

State Located : New Jersey

County Located: Morris

Stream: Unnamed Stream Tributary to
Morris Canal

River Basin: Passaic

Date of Inspection : 7,15, and 19 June 1978

ASSESSMENT OF GENERAL CONDITIONS

Valhalla Lake Dam is in fair condition for the
following reasons:

1. Lack of maintenance of the structures such as
the erosion of the downstream slope, vegatal
growth in the spiliway side walls, and lack of
a functional bottom outlet:

2. The stability of the dam and spiliway with respect
to underseepage , overturning , and sliding cannot
be reliably evaluated because of the lack of
design and construction and information ;

3. The spiliway capacity as determined by CE screening
criteria is seriously inadequate. We estimate
the dam can adequately pass only 16% of the PMF.

• - - -- --- - -
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The outle t p ipe should be located and the outlet
valves  repaired so that the outlet system is functional.
It is urgent to he able to control and lower the lake
water level when necessary. Piezometers should be
installed upstream of the spillway, and in the upst ream
and downstream slopes at the cross section corresponding
to the marshy areas , and , in the marshy areas. If
necessary, relief wells should be installed and their
locations determined by means of bo r i n gs and probes
and the results obtained from the piezometers. Erosion
damage should he re pa i red and pro tec t ion provided
agains t future erosion ot the upstream and downstream
slopes. The side walls of the spiliway should be
repaired and strengthened. Provisions should be made
to preven t floating debris , boats , etc., from plugg ing
the f r e e  space between the foo t b r idge and the top
of the spiliway. Trees located on and within the area
of the embankment and spiliway side walls should be
removed.

The actual capacity of the spillway should be
determined using mor e precise and sophist icated methods
and procedures. The need for the type of mitigating
measures should be determined. Around the clock surveillance
during per iods of unusually heavy precipitation should
be provided , and a warning system established.

vL~~~~~~
Dennis J. Lea~~~ 

~~~~- -

~aaed on visual inspection , available records , calculations and past
operational performance , Lake Valhalla Dam is j udged to he in fair
condition . However , the dam ’s spillwav is considered seriously inadequate
as 17 percent of the Probable Maximum Flood (rMF) would overtop the dam .
To insure adequacy of the structure , the following actions , as a minimtm~,
are recommended :

2 (Continued) 



a. The spilivay ’s adequacy should be determined by more sophisticated
method s , procedures and studies within six months from the date of approval
of this report . Any remedial measures necessary to insure the adequacy of
the spiliway and to prevent overtopping, should be initiated within calendar
year 1979. In the interim , a detailed emergency operation plan and wa rn i n g
system should be pr ompt ly  deve loped. Also , during period s of unusually
heavy precipitation , around—the—cloc k surveillance should be provided .

b. Engineering investigations and studies to better ascertain the
stability of the dam and spillwav with respect to seepage , overturning and
sliding should he comp leted by the owner within nine months from the date of
approval of this report. Borings , probes and riezo~neters should he utilizedas part of these investi gations . remedial measures , indicated as a result
of these investigations and studies , should be implemented in calendar
year 1979.

c. Within four months from the date of approval of this repor t , complete
the following remedial actions :

(1) Repair eroded areas of the upstream and downstream embankment and
provide protection against future erosion.

(2) repair and strengthen the side walls of the spi l lwav .

(3) Remove trees and brush from the dam ’s embankment and replace wi th
suitable ground cover.

(4) Prevent floating deb ris , boats , e t c .  from plugg ing the free space
between the footbridge and the top of the spiliway .

(5) The outlet pipe should he located and checked and the outlet valves
repaired so the lake level may he drawn down to make repairs or for emergency
purposes.

4/ 
~~~~~~~~~~~~~

APP ROVE~ 
?C ~t- ~~ 9’L...d~s~ - 1 ~~

~~ ,M~1ES C. TON—-Colonel, Corps of Engineers
District Engineer

DATE: ~~~~~~~~~ 4’a ~~
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SEC TION 1 PROJECT IN FORM AT ION

1.1 General

Authority to perform the Phase I safety inspection
of Valhal la Lake Dam was rece ived from the State of
New Jers ey , Department of Environmental Protection ,
D i v i s i o n  ot W a t e r  Resources  b y l e t t e r  da t ed  26 May
1Q78. This Auth ority was qive rt pursuant to the National -

Dam I n s p e c t i o n  Act , P u b l i c  Law 9 2 - 36 7 .

The pu r pose of the  Ph~ise I investigat ion is to
develop an assessment of th e  g e n e r a l  c o n d i t i o n s  w i t h
r e spec t  to  s a f e t y  of Valhalla Lake Dam and appurtenances
based upon a v a i l a b l e  d a t a  and v i s u a l  i n s p e c t i o n  and ,
d e t e r m i n e  any need for  emergency  measures  and conclude
i f  a d d i t i o n a l  s t u d i e s , i n ve s t i g a t io n s  and a n a l y s e s
are necessary and warranted. The assessment has been
made u s i n g  s c r e e n i n g  c r i t e r i a  e s t a b l i s h e d  in  Recommended
Guidelines for Safety Inspection of Dams prepared by
the Depar tmen t of Army , Office of the Chief of Eng ineers.
It is not the pu rpose of the inspection to imply that
a dam meeting or failing to meet the screening criteria
is , per so , cer tainly adequate or inadequate.

1 .2  P rojec t  D e s c r i p t i o n

V a l h a l l a  Lake Dam is  a 6 2 0 — f t — l o n g , 1 8— f t - - h i g h
e a r t h  e m b a n k m e n t  w i t h  a 3 — f t — w i d e  mason ry  core and
a 7 8 — f t — l o n g ,  1 7 - f t — h i g h f r e e f a l l  mason ry  s p i l i w a y .
It is reported t8 have been constructed i8 

1930 and
is located at 40 55’ 40” latitude and 74 22’ 36”
long i t u d e , at the southern end of Lake Valhalla in
M o r r i s  County , N . J .  A r e g i o n a l  v i c i n i t y  map is g i v e n
in  F i g .  1.

The dam has an outlet structure with a manual
valve that i s not in use and is reported to have been
i n t e n d e d  for  d rawdown  of t h e  l a k e .  The v a l v e  is r u s t e d
and could not he turned and the discharge pipe could
not be located. Maintanence personnel did not know
where discharge pipe was located and our inspection
of the  d o w n s t r e a m  a re  of the dam d i d  not d isclose  i t s
loca t ion . I t  may he plugged and covered.

Vi 
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Valhal la  Lake Dam is c l a s s i f i ed  as being small
on the basis of i t s  reservoir  storage volume , which
is less than 1, 000—acre fee t , but more than 50—acre . 

-

fee t .  It is also c lass i f ied  as “ Small” on the basis
of i ts total h e i g h t , which is less than 25 fee t .

In the National Inventory of Dams, Valhalla Lake
Dam has been c lass i f ied  as h a v i ng  “High  Hazard  Po ten t i a l ”
on the basis  that  f a i l u r e  of the dam wou ld cause ex-
cessive proper ty  damage to resisdences downst ream ,
and could po ten t i a l ly  cause more than  a few dea ths .
Visual  inspection of the downst ream area shows tha t
breach of the dam would cause damage to residences
and be hazardous  to people u t i l i z i n g  a low lying picnic
area.  Accordingly , no change is proposed concerning
the Hazard C l a s s i f i c a t i o n .

The dam and reservoi r  are owned by Valhal la  Lake
Cl u b , P.O. Box 586 , Lake Shore Dr ive , Mc,ntvil le , N . J .
07045.

The purpose of the dam is recrea ti on an d no in-
formation is available concerning its design , construction ,
maintenance  or operat ion .

1.3 Pe r t i nen t  Data

Elevat ions have been establ ished on the basis
of USGS Pompton Pla ins  Quadrang le , 7 .5  Minu te  Series ,
topographic maps and an a r b i t r a ry  approximate  benchmark.
Measurements  at the dam si te were made us ing  surveyors
transit and rod , and should be considered approx imate.
Essential project features and elevations are given
in Fig. 2.

The Valhalla Lake drainage area is 1500 acres.
The drainage area is in general long and narrow wi th
a length of approximately 3 miles and a width of 1/2
to 1 mile . The area is essentially undeveloped and
wooded with scattered single family residential houses
in approximately 10% of the watershed. The ground
surface slope is in general about 10% but as steep
as 25%. The lake area is 85 acres and at the t ime
of our inspection the lake level was at  el 398.

V2
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The top of the dam is at ci 401 a’d t ho spi iway
cres t  Is at ci 397. 9. The central 18 f t  of the spit tw.t ’,
cres t  is 0 .6  f t  lower t han  the  r e m a i n i n g  por t ion of
the sp i i l way . Ta i t w a t e r  was at ci 383 and t h e  d~~sch. u q t ’
cha nnel  is  at ci 3 8 2 . 2 .  The l e f t  emb ankmen t  I s  P~0—
f t — l o n g  and v a r i e s  in  downst  earn ho i g h t  t L OIn ~‘e t  o ~i t
the left abutment beach ar ea to 16 ft at t he  sp i t  iway
The ri ght embankment is 190— t t long and vat ie~; i n
downs t r eam h e i g h t  f r o m  zero  at  t h e  r i gh t  ab u t m e n t  to
15 ft at the spi  1 Iway . The 1—ft — t h it ’k cot e i n  t h e
embankment  a p pe ar s  to he vet t ical . ‘rho downst e’am
s ide  of the  core is unsupp o t t ed  t o t  a hi’ i g h t  of 10
f t  and a l e ng t h  of 40 ft at the locat ion of a one ~t ot y
bu i l d i n g  a lonq the r igh t  e mb a n k m e n t  . The w Id t h of
the cres t  of the dam is 6 t t .

Dow n st r e a m  slopes v a t y  f r o m  hot  i~~o n t a l  a t  t h e
abu tmen t s  to e s s e n t i a l l y  1.5 hot to 1 v er t  n e a t  t h e
s pi l i w a y  to 1 hor to 1 v e r t  at  the  sp i l lw a y  abu t m en t s .
The down st rea tn  slope s are ’ g rass  covered w i t - h s m a l l
t r ees .  The f r e e  board is 3 f t  and t h e  u p s t t e am  slope
be low lake leve l appears to he ab out 20 hot t o  1 ve~ t
There is u p s t r e a m  t i p — r a p  ab out  one’ too t he tow ci
le v e l .

Th e co r e appea r s  t o he t tnpetvious and no in tot --

mat ion  is a v a i l a b l e  conce rn ing  the  ptest ’nce of a cut-
o f f  bel ow the dam.

The ou t le t  v a l v e s  a re  located in a v a l v e  house 20 t t
ups t r eam of the r i g h t  sp i l i w ay  a b u t m e n t  at  the  end
of the s p i i lw ay  side  w a l l .

Th e bed of t he downst  r e am cha nn el has  bou lde r s
t h a t  vat  y in s i z e  t rom 1 f t  t o  8 f t  . A one toot  h i g h
masonry  wa lk  way cr osses the  channe l about 100 f t
dow n s t r e a m  and a l i g h t  veh icu  I ar  ht idqt ’  c r o s s e~; t he
channe l about 400 f t  downst  t ea r n .

SECTION 2 ENGINEER I NG DATA

2 . 1  I n t r o d u c t i o n

No Information Is av~~ilahle concet ning the design ,
c o n s t r u c t i o n , operation and maintenance of the dam.
We have been informed that the outlet valves have net
been used fo r  at least  t en  y e a r s .

V3
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2 . 2  Reg iona l  C.eology

Va lha l l a  Lake Dam is located in the New Jersey
- - 

Highlands physiographic province . The New Jersey High-
lands extend across the state in a northeast—southwest
direction from the border of New York to the Delaware
River and includes the northwest portions of Hunterdon ,
Passa i c  and M o r r i s  C o u n t i e s  and the  s o u t h e a s t e r n  p a r t s
of Warren and Sussex Counties. This province is part
of the New England  P h y s i o g r a p h i c  P rov ince  and l ies
between the Appa lac ian  R i d ge and Val ley  Prov ince  to
the n o r t h w e s t  and the Pie dmont  Prov ince  to the sou theas t .
See Fi g.  3.

The H i g h l a n d s  are  c h a r a c t e r i z e d  by rounded and
flat—topped northeast—southwest ridges and mountains
up to l,40C ft high separated by narrow valleys. The
o r i e n t a t i o n  of the va l leys  are  u s u a l l y ,  but not a lways
controlled by the underlying geolog ic structure.

Bedroc k of the region is p r edominen t ly  P recambr ian
gneisses , schis ts , and metased iments.  Some sed imen ta ry
s t r a t a , t y p i c a l l y  sandstones , shales and cong lomenate
have been infolded and infaulted into the valley bottoms.

The regional geologic structure reflects the very
old age of bedrock. A numbe r of reg iona l  f a u l t s  cross
the area in a nor theas t  southwest d i r ec t ion , inc lud ing
the Ramapo Fau l t ;  the more than 30 mi le  long f a u l t  scarp

- 

. forms the eastern border of the province .  Faul ts  con-
trol many of the river valley orientations. The re-
la tively u n i f o r m  slope of the moun ta i n  eleva t ions, f rom
northwest  to southeast , is a d i r e c t  resu l t  of the f a u l t i n g .
The e n t i r e  area  is par t  of the now dissected Schooley
Peneplain.

The Pleis tocene Age Wiscons in  g l ac i e r  covered all
of the dam s i t e  a rea .

The glacier stripped most of the existing over-
burden and weathered rock and uncovered the numerous
hard bedrock knobs and ridges seen throughout the province.
Most of the side—slopes in the area are covered with
heavy boulder t i l l s  (ground  m o r a i n e ) ,  and g l ac i a l  out—
wash and recent a l l u v i u m  cover the va l leys .

V4 
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2.3 Site Geology

Lake Valhalla Dam is located in a valley between
Turkey Mountain and a southeast extension rid ge of
Waughaw Mountain , near the eastern boundary of the New
Jersey Highlands. Waughaw Mountain is the up thrown
side of the Ramapo Fault and forms the fault scarp
between the Highlands and the adjacent Piedmont Phy-
siographic Province. The lake lies at about elevation
400 with the mountains rising to 800 ft on either side.

Examination of aerial photographs and an on—site
inspection of the darn site indicates that the dam has
been constructed on relatively deep, heavily bouldered ,
glacial ground moraine and , depending on the depth of
the dam foundation , possibly on glacial outwash or
recent alluvium. Stratified alluvium stream deposits
occupy the stream bottom downstream of the spiliway
and includes well rounded boulders up to 8 ft in diameter.
No evidence of bedrock was seen at either abutment.
However , the steepness of the slopes suggest that rel-
atively shallow bedrock , ie. less than 20 ft deep, could
he found further up the abutment.

The overall topography In the dam site area in-
dicates relatively pervious zones of overburden could
underlie the dam . This is supported by the swampy areas
located downstream of the dam on both sides of the
splllway .

There are u n v e r i f ied repor ts tha t wa ter wells  in
the ara have encountered more than 50 ft of sand above
the bedr ock and the valley was occup ied by a much small er
lake pr ior to the construction of the dam . A good
quality gneissic rock reportedly from a large quarry
loca ted east of the lake , has been used in the construction
of the v e r t i c a l  spi l lway.  No d e t er i o r a t i o n  of the rock
was noted , but , some erosion of the mor t a r  between rock
blocks could be seen.

SECTION 3 VISUAL INSPECTION

The embankmen t and sp i l lway  appe ar to be stab le
w i th no i nd ica t ions of f a i lure of the dam and appur tan-
ances. The masonry core wal l  appears i n t a c t  and w i t h o u t
ver tical or horizontal deflection . The earth embankment
on both sides of the core wall has settled one to three
inches below the top of the wall.
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There are sma ll tr ees in the ups t r eam and down-
stream embankment. The roots of these trees could
cause p i p i n g  problems i f  they  p e n e t r a t e  t h r o u g h  the
core wa l l .

Erosion of the e a r t h  u p s t r e a m  of the wal l  has
occured at three loca t ions alon g the r i gh t embankmen t
to depths of one to three feet. In addition , erosion
has occured to a depth of one to four  fee t  be low the
downstream side of the core wall.

The downstream vertical face of the spillway is
made of masonry stone and appears in good condition.
Minor  seepage is occur ing th roug h the downst ream face
of the spi l lway near the abu tmen t s .

The downst ream abutment  side wal ls  slope away f rom
the spi l lway and are  in poor condi t ion . They act as
r e t a i n i n g  walls  for  the downstream b a c k f i l l i n g  behind
the core wall  and there  are s igns  of movement and erosion
by rain in that part of the embankment where the height
is the g rea tes t .

The ups t ream r i p — r a p  appears in good condi t ion
except in a few locations where it has disappeared.

There is no downstream embankmen t a t the loca t ion
of a one story bu i l d i n g  construc ted d irec tly downstr eam
of the core wal l  in the r i g h t  embankment .  The ground
level Is approxima tely 10 ft. below the crest. The
bu ilding itself is not in a good state of maintenance .
Por t ions of the wall perpendicular  to and immed ia tely
do’Anstream of the core wall are cracked. It appears
the core wall and the downstream embankment are on
stable foundat ion m a t e r i a l .  Whereas f u r t h e r  downstream
the bui l d ing walls are suppor ted on the exi st in g g round
and have suffered differential settlement. Within the
bu ild ing the inside face of the core wal l  is per fec tly
dry. No seepage was observed at the wall or on the
floor of the building .

The out le t  valves are rusted and could not be moved
manual ly . The out let  pipe could not be located and
no one at the Valhal la  Club could provide i n f o r m a t i o n
concerning its location or the last time the valves
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were used. The outlet  gate could be seen below wate r
f r o m  the va lve  house and it appears to be r u s t i n g .
This  ou t let valve system may have been abandoned many
years  ago and Is possibly plugged.

No leakage was observe d a t the downs t ream toe of
the embankment. However , further downstream , on both
banks of the s t ream and a p p r o x i m a t e l y  1 to 2 f t  above
downst ream wate r  level the re  are  wet mar shy  a reas .
The wate r may come f rom the slope i t se l f , or more pro-
bably through the foundation of the embankment.

There are two structures downstream of the core
w a l l .  One immedia te ly  downs t ream and the other  about
four  fee t downs tr eam of the wa l l .  These struc tures
o f f e r  m i n i m a l downstream support of the embankment  in
the event of an extreme flood .

Two of the sp i l lway  concre te caps tone slabs are
m i s s i n g  ~nd the concrete has d e t e r i o r a t e d  and broken
up. It appears that at one time the full 78 ft w i d t h
of the  s p i l l w a y  was at the same e levat ion .

SECTION 4 OPERATIONAL PROCEDURES

No i n f o r m a t i o n  is a v a i l a b l e  concerning past or
presen t opera t ional procedures or ma intenance of the
dam.

SECTION 5 HYDRAULIC / HYDRO LOGIC

The hydrau l i c/hy drologic evalua t ion is based on
a splllway desi gn flood (SDF) equal to one half  to the
f u l l  probable max imum f lood (PMF) in accordance wi th
the evalua t ion  g u i d e l i n e s  for dams c l a s s i f i e d  as h igh
hazard  and small in s ize .  The hydrolog ic design data
for t h i s  dam is not ava i l ab le . The PMF has been de te rmined
by developin g a s y n t h e t i c  h y d r o g r a p h  based on the max-
imum probable precipitation of 22.5 inches (200 square
mile — 24 hour). Hydrolog ic computations are presented
in  Appendix  4. The PMF de t e r m i n e d  for  the subject
wa tershed is 6652 cf s .
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The m a i n  sp i l iway  is e ss e n t i a l l y  a broad crested
weir with an effective iength of approximately 65 ft
and a maximum flow depth of approximately two feet
although the distance from the spillway crest to dam
crest is 3.0 ft. This is because a foot bridge traverses
over the spiliway and wood beams impede the outlet
flow . The spillway is divided into 6 area ways by
the supports for the walkway. The capacity of the
spiliway to the underside of the walkway is approximately
680 cfs which is less than the SDF.

Flood routing for both the PMF and 1/2 PMF indicates
the dam will over top, by 2.6 ft and 1.4 ft respectively.
We estimate the dam can adequately pass 16% of the
PMF.

There is no s p e c i f i c  i n f o r m a t i o n  a v a i l a b l e  w i t h
regard to the size and function of the outlet pipe .
Therefore , a preliminary drawdown analyses has not
been made.

SECTION 6 STRUCTURAL STABILITY

The emban kmen t and spil iway do no t show any si gn
of instability from visual inspection . The stability
of the spillway side walls appears to be marginal.

The stability of the spillway itself is unknown
since there is no ava i la ble in fo rma tion concern ing
the ups tre am slope of the mason r y ,  and watertightness
of the upstream backfill. An analysis of the stability
of the spillway section has been made for a water level
of 3 f t  above the cre st of the sp i liway (cres t leve l
of the embankmen t) , an assumed slope of 1 hor to 2.5
vert for the upstream face of the spillway, and no
uplif t pressure inside the wall (i.e. impervious up-
stream backfill). For slid ing the masonry/ foun dat ion
friction coefficient has been assumed to be 0.8.

Under these assump t ions , the Calcula ted sa fe ty
fac tors are :

FS = 1.8 (overturning ) and FS = 1.5 (sliding )

It Is of Interest to compare these safety factors
wi th those given by Healy * for a r ectangu l ar wa l l ,
but wi th no in d ica t ion of the heig ht of wa ter over
the spillway. PS = 1.4 (overturning ) and PS = 1.3
(sliding). See Appendix 3.

* Ref: Healy K.A. “Evaluation of repair of Stone wall—Earth
dams ; Proceedings , Safe ty of small dams, H e n n i f e r , New Hampsh ire ,
August 1974.
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It is not possible to decide from visual site
inspec t ion , i f the assumed cond i t ions used in the
sta b i l i ty compu ta t ions , or ano ther se t of equ i v a l en t
cond itions are fulfilled.

The same limitations apply to the embankment and
core wall. Nothing is known concerning the core wall ,
its upstream slope r foun da t ion lev el an d qu a l i ty of
foundation or the existence and effectiveness of a
cutoff. The quality and characteristics of the foundation
of the downstream backfill are also unknown . This
makes any sort of computation for the embankment even
more hypothetical than in the case of the spillway
section .

Valhalla Lake Dam is located in Seismic Zone 1
of the Seismic Zone Map of Contiguous States. The
degree of stability of the dam and appurtenances are
assumed to be marginal and may present hazard from
earthquakes.

SECTION 7 ASSESSMENT , RECOMMI~NDAT ION S/ REMED I AL MEASURES

7.1 Assessment

Valhalla Lake Dam is in f a i r  condition for the
following reasons:

1. Lack of maintenance of the structures such as
downs tream slope, spi l lway side wa l ls , and bottom
outlet; and

2. Because of the lack of design and construction
data the degree of stability of the dam and spill—
way wi th respect to underseepage , over tu r n i n g ,
and sliding cannot be determined.

3. The spiliway capacity as determined by CE screening
cr iteria is seriously Inadequate.

7.2 Recommendations/Remedial Measures

We recommend the fo l lowin g r emedia l  measures :
1. Locate the outlet pipe and repair the outlet

valves so that the outlet system functional.
It Is urgent to be able to control and lower the
lake water level when necessary. This work should
be done very soon.
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2. Install Piezometers upstream of the spillway,
and in the upstream and downstream slopes at the
cross sect ion cor r espond in g to the mar shy areas ,
and in the marshy areas. This work should be
done soon.

3. Determine the upstream slope of the spillway wall
by means of borings and probes. This should be
done soon.

4. Repair erosion damage and provide protection
against future erosion of the upstream and down-
stream slopes. This should be done very soon.

5. Repair and strengthen the side walls of the spill—
way. This should be done very soon.

6. Provisions should be made to prevent floating
debris , boats , etc. from plugging the free space
between the brid ge and the top of the spillway.
This should be done very soon.

7. Remove any trees located on and within the area
of the embankment and spiliway side walls. This
should be done soon.

8. The actual capacity of the spillway should be
determined using more precise and sophisticated
methods and procedures. The need for and type
of mi tigating measures should be determined.
Around the clock su rve i l l ance du r i n g per iods of
unus ual ly  heavy prec ipi ta t ion shoul d be provide d ,
and a warning system established . Th i s  should
be done in the near future.
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APPENDIX 2

PHOTOGRAPHS

VALHALLA LAKE DAM
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PART I — INVENTORY OF DAMS IN THE UNITED STATES
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- ~~~f RAt. INSTRUCTIONS

%L I ~uim o 1w u c  in pitpa~sII1I the invesitoly ci dams in the United Sta les undci hi lLI~I5UCfl 5-çfl~$ II( Ihe N~t,un,I Ptyg~am (ui 
~ ~ ~ ~ 

111 111 u S  I & II. I 
~fj5~

j
~ In ~pc*~ito n of Dams. PL.  92-367. MI Etcms of P4r1 I .sid Pdrf II ILIsiCI 09> muss be cümpleled is anslnacied below- Pu nt I R I 8-2- I. CIsII Work s Ii

5- sI C$ d ISIIfl ( IIY In Ink 01 ptncil. For leitcu 0. 3, and I. W IIIC (b , 2 , ~nd I. 1i ,ii 117 ~ RIV I- II OR S
I nd i i j 5 - ,  .11 ir,but~ry lo ii

5- lie only one c ue, oi numeral in each space; do noi usc mort d iets than blocks allowcd los an 15-em. Do nut 4bb(CV&sI*? 45- f l  I5 - *~III liii I NI ARI - Si Ill
v , I. Lc~wc Ofi C S~35CC bCIWCC fl words and no space bc~wecn codc leIIe:s. wI,,~-li i~..n L~- I t* - .s~ -d )fl

I 1(15 - 5- II~ I Il lS IAN ( ’I I
)r all Id ler codei or word cnlrscs place fj,s~ Icilcu 5-fl lert block or h eld . In woid lields any aIph~beIic . nume II~ ur spc~ial 11 (45 - 5 - 1201 P(3l’~’t A I 101
~t,s C I C F  m~y bc enieted. Fot all numcfj *~al cnIric% . use only numerals placing the latI d~~it ot numbe, in the ii~ht block of
:t,i ~ incIudIn5 5-1411015 ZCIOI Do not in~ludc a decimal pu.nI’ ~n fitIdi whete decimals ~re :equued values ate io be pliccd a,ound
~ decui sJ poini ptinlcd on 5-he (ofm.

It~in 12 11 1YPI- OF 1)4
rave blank those spaces where item does not .pply.e.I.. do not write “NlA , “— ‘i. “None”. etc.. unless instructed to do so by
‘eci fi c Instructions. Use the remarks tine when additional space ii needed for an item, or to clarity in entry. Preface each remark I-.ARTH — RI
ith the item number. (Sec Item 12B11 or 11561 Instru ction s ) ROCKI IL L -

G R A V I t Y  PG
PART I 

Item IHI YEAR (1OMP
cm 1.1 I IDENTITY: The Division Engineer will assign and con’irol the identity foi dams 5-fl the s t ites for which he is respon - ye.i r can be det e rm ined. I
ble. The lust tw o cha racters of the identity will be the two-letter s late abbreviation 5- f l  accordance with Federal Inlormation Item 123 1 PIJ R POSLS:
rocess ing Standards Publication. June IS . 1970 (l IPS PUB 6’l)- In case s where a dam is physically located in two or more should indicate the relall
al es , one st l t C w t U be des ignated as the princi pal slate for the identity. The Last five (5) characters of the identity will bce

:lucntual numbe r assigned to identify dams within a s late. IRRIGArIO N I
IIYDROLLUT RIC -. I

LINE 0: l-LOO D CCJN1KOL - C
icm I 21 DIVISION: Ente, the t hree (3) lette, office symbol for the division making the report in accordance with A UBR Item 124 1 STKUCTU~~
~cpurt Code. Appcnd E~ B, ER 18-2-I ,Civil Works Information System;c.g.. HAD , ORU, SWU, etc. vert ical djstj nce from tt~Itcm 12 5 1 HYDRAUl IC
- o cat i on_ heighi of thc d~mm wit h r~at t he downstream tue ul
‘em I II STATE - Enter two (2) letter principal stale abbreviation in accordance with FIPS PUB 6’I. dde limit ui t h e  barrier Ii
em t 4 ICO I INTY . Enter three (3) digit county identification in accordance w ith FIPS PUB 6-I.

‘em ~ 
(i)N( 1) 1S T: Enter one (I) o two (2 ) digit number for congresstonal districts in which dam is located, impounding CapabtIitiee~cm i • 7 • and Ni (Use second Ioc iatto n for s it uciu ,es iit uiie d in more th in one st ile .) -

Item I2b1 MAXIMUM :
5- em I •i DAM NAME: Enter official name of dam. Do not abbrev mate unless the abbreviation isa part of the off icia l name. the ma\imum at LamnabiL

I-or dams that do not have a name , create a name by comb ining the two (2) letter State abbreviation plus “No NAME’1 plus a Item 1271 NORMAL: I
Ic4 ucmmtmat number, e.g., if Iw O dams in t he St ate of A labi ma do nor have names , they would be named ii ALNONAME I normal retent ion level, U
anJ ALNONAME 2.
h e m  1101 4 5 - i l l  LATITUDE ANt ) IONC.ITUI)F.: Enter the Iat it udc and lon gitudc in degrees . minutes and tenths of a minute . Item I37A I CORPS OPAll geographica l loca t ion items pertain to dam as it s mavimum section. the dam Is geographicallt
hem r51 I RI PORT I)AT E: Enre, he one l1 )o :  iwo (2) digits for day, the fuss th ree 13) let ters of ibe month m d  a two (2) sw~ etc
*bgit ye ar Ic.g.. 1 2 JA N74 ) in which the d.ata has been revi sed , updated or ot herwise changed - Item I2;II OWNL RSH- 

- Corps of Engtneers~It em I27c I li- t )iRA~
Item t i ij  POPULAR NAME Or l)AM: If (other than the offi cial name of the dam ) in common use , enter the name in this em _________

spa ce. Leave bl ink if not app licab le. 
~ial Ass i si anc - B or Bill iens lI lt NA MI. 01 iMPOUNDMENT: Ent er off ic ial name of lake or reservoir. Leav e blank if res~rvuir does not hav e a name. 
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I .bb ievma t ~ ‘in It ciui liii I NI A Rl - Si l)OW NS I RI AM (‘I i Y- l OW N- V IL  LAGE I- ntci the nearest downstream City ’tow n-vthl agc of such, size
wIit~ii ca n t.*~ hmi~- j 1cJ un .m ~taicrj l mt map .
Iteni I IC I t ) I~ IAN CI I I-tOM 1MM Inte r distance fruits slain io uCarest downst ream city-town-vi llage to the neatest r..dc.

K or special ii~•t i i  120 I l’ () I’t ’t ~ I U)N : I n lcr h m* m IIu l.sti on ut cmty-tow n-vt iLge given in Item lii i
pit t block of
o be placed around I lNI- 3 .

htetn 12 11 1 YPI- 01 l)AM: l~nt e r  Iwo (2) l~itcr ~odcs , in any order, to 4* -scribe typ e of dam.
clad to do so by
~ face each remark t-.A RTH - RI BUTt RESS - CB OTHER - OT

ROCKI ILL - 14 ARCH - VA (Desc ribe “ oth er 1’ tn rem a,k i)
GRAV El Y PG MULTI -ARCH - MV

Item 122 1 YEAR (‘OMPL~~ft D: Enter year when the main dam structure was completed and ready for use . II only .ppro ~t nsatc
Cit he is res pon - yc~zr can be determined, note ilt is in remarks.
il Inlormation Item 123 1 PURPOSLS: Enter one (I) letter codes that describe the purposes for which the rese rvotr is used. The orde r entered
two or more should indicate t h e  rehi ttv c dec reasin g importance of the project purposes. STOCK OR SMALL
Iffly wtII be a FARM POND — P

IRIUCArIoN I NAVIGATION - N . DEBRISCONTROL 0
IIYDROLL ECT RIC .- H WATER SUPPLY — S OTHER - 0
FLOO D CONTROL C RECREATION - R . (Dcsc nbe ” u t her ” in ,crna m ks ~

* with ABBR liens 124 1 STRUCTURAL HUGHI: Enter , to thc nearest loot . the structural h~ ght of thc dam which is defined is. the ovcra U
vertica l distance froto the lowest point of foundation surface to the top of the dam.
Itcm 11251 HYDRAU I IC HEIGHT: Enter, to the nearest foot. the hydraulic height of the dam which is defined as; the efT’ -c
height of the sUm w ith respect 10 the nia%imutn storage capacity , measured from the natural bed of the stream or *atercou
it t he downstream ttx of the barrier, or if it is not across a st rea m or watercour se , the tw ig ht from the lowest elevat ion of thc out-
idc limit ut t h e  barrier to the maximum storage ckvaiion. 

-

Sd. Impounding Capabilities:

Item 1261 MAXIMUM: Enter the acre feet for maximum storage which is defined as ; the total s tor ag e space ins rese rvomi below
offtcial name. the ma~mmum at~~tnabl~ water surface elevation, including any surcharge storag e .
NAME” plus a Item 1271 NORMAL: Enter the acre feet for normal storage which is defined as; the total storage space in a re se rv oir belo w tbe
IONAME I normal rcteflhiofl level, including dead and maclive storage and excluding any flood control or surcharge storage.

Ignihi of a minute . Item 12741 CORPS OF ENGINEERS DISTRICT: Enter the three character Corps of Engineer. A BB R report cod e in which
t he dam is geographically located , in accordance with Appendix B, ER I92- I. Civil Works Information System . e.g., NAN. ORH .

h and a iwoL) swr , et c.
Item 1271$ OWNERSHIP: Enter N, for Non-I-cde ral:G , for I-edc rj l Gov ’t. Agencies ot h er than the Corps of Ingtncers;C for
Corps of Engineers.
Itcin - h27 C I Ii ur.RA L LY REGUlATED: Enler N for No; Enter Y for Yc~.
Item 12701 PRIVAT F DAMSON 1-EDI RAL LAND~ inter N lur No;Ente, Y for Yes.

~ name in this Item I27LI ASS I S l4 NC I  BY SOIL CONSI RVA 1ION SLRVICE: Enter N lor None;T fur Technical A ssi stance ; )- f-o r 1-m ac-
cial Assistanc e ; U or Hitt It lechnical and I mn~nctaI Ass istan ce.nut have ~ name. Item 1279 V LRII I( A1 lQN.: Due t Ime d.iti w as verified i% being complete and correct - Enter date as described tn Item hi~ h

LINE 4: -

Item 1211 R EMARKS: Pref ,ee ‘entar ki w ith iIt ~ u- - rn noiri be, to which it pI,Ialns, e.e 72ORIGINA LLY CONSTRUCTED
lP4 192$. 23.SETTLING ”

- - ~~~~~~~~~~~~ - _~~~~~~ —— - .~~~~ --5— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



PART U — INVENTORY OF DAMS IN THE UNITED STA i’ES
- (P U R S U A N T  Tb PUB LIC LAW 92—367)

- 
See revers e s ide for instructions.

129 1 130 1 131 !’ 132 11 133 11 ~34~ 135 1 136 1 137 1 13$
_____________ — 

SPILI. WA Y POWER CAPACITY
N CREST VOLUME OF DAM — —
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(CY) INSTALLED PROPOSED LEW I
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~~~~~~~~~~~~~ ~
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~~~~~~~~ ~fl :fl ! ~ ~~~~~~~ : ~
fl39fl41 11 ~1~ r; ;~115311 115411

- - — - 
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INSPECTION BY DATE
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____________________________ 

III

I D E N T I T Y
F DAMS IN THE UNITED STA lES ~ NUMBER

~ PUBLIC LAW 92—36 7) - 

, 4 5 5

~de for instr uctions. 0 Cl 
~

1134 11 1135 ! 1136 ! 137 1 1381 139 11 1140! 1411 142 ! 143 1 144 1 145 1
POWER CAPACITY NAVIGATION LOCKS , ~

*E OF DAM 
INSTALLED PROPOSED LENGTH WIDTH LENGTH WIDTH LENGTH WIDTH LENGTH WIDTH

(MW) (MW) ó (Ii) (lr) (tr) (U) (I i) (It) ( It)  ( )

112101010 3 3 6 ’
~I~r 

C t  

~
fl5’ ~~S3~~ ~~~~~~ 

1~ 
59~~0~6 I 

62163164165 
6 r r 6170171

17

2 ~~~~~~~~~~~~ ~~
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114711 11481

ENGINEERING BY CONSTRUCTION BY

h136131 3213134135136 137I3813914O~
4 1

142143 

~~ ~~ 15215154155 56[
71

5815916016 ~~~~ r’ 161617017 ‘r2~3i74r5i”r7 i’1’~ ~ -

~SO~ 1151 11 152 1
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CONSTRUCTION OPERATION MAINTENANCE

~~1~11 ~~~~~~~~~~~~~~ 42~43 

~~ 
48 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ l’11747 3’ t’51’61” ri79
115411— — — Wa — — — — — — — — — — • —- 

INSPECTION
DATE - AUTHORITY FOR INSPECTION

DAY I NO YR 
_____ _________________  ___________ __________

~~~ ~ t’ ~~ ~;~i~
57i36i5i60rii63r’ !rrri’°r Ir2173c?d1?s1h1~rhi?9 L

1156 11
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PAM I ~ Navsg.aiion Locks:
ic i ,; $1 $ WI NTIIY I ntcr Identity per CI- NERA L INS1k1’C IIONS on PAR I F

Item 1)71 NUM~ LR: Li
lINE 5:

Item lid LLNGTH: Li
l’ cm l2~$ u/S h lAZ : I flier tIi~ digit thj t inosi .. hmisely rep rew n ls t h e  hazard potentia l that ciitihd smec ur iii Ilt ~’ dmissnstrearn 

- ((em li ’l WID TH: LitmU/S b i rea result ing Iro ns Ij ihur ~ or mis-operati on uI th~ dint or lj~iliui~~.

Item 1401 thru I45$ LntHAZARD POE INrIAL

I O~S 01- III F h-(ONOMK’ LOSS
__________ 

(F~ icn t of Development) (E\teni of Devek,pmcnt) 
Item tail OWNER: Ent
Item 147) ENGINEERI)3 • Low None e~peeied (Nu perntanent structu res lur Minimal tUndcveluped to Item (45$ cONSTRuphuman habit ation) - 

- 
utCassun ma l virus lures or

- v iate as required.
a~ ricuh iurc)

2 • Sm~.’nafwunt I en (No urban developments and nis inure - Apprec iable tNisij bl~ agri-
t han a Small number ot inhabitable ~ultur~. industry or Kcg ula iory Agency: -
siruciUrcs) struc iurs ’s)

liens 149 1 DESIGN: EnI • High Note t I ta n few ) - ss t~ssmvC iL~ tc naivc design o( the dam. If no Ctmmi insunity . indusify or indicate NONE.ag tsullure l Item $S0I CONSIR Ut]
lion respo nsi b il i iie~ ove r IItem liol ( M l  Si I I NCTH - I nice. us the nearest foul. th~ Crest Ien~iIi of the dam w hidt is defined as . ih~ t u t u  Iiuri?mmial lion responubilities over Idistan~e nteasu,~d along ihic iSi s at the elevation of Ihe top si t dam hetwc~n abutments isr ends nt dam. Note that this includes Iteni 1511 OPERATIQ~si,mI(wiy widt h . powerhou se sect ions. and nj v tga t io n locks where ritcy form a cunumnuous part ill ihs’ dint wale r reta ining vlruc control, or surveillance ret o re Dit iehed s p ill w ays, locks. m u  pow erhouses shall not be int-Iu d~d. 
authority, op erat ional cOi
Item 1521 ~~A I N ThNA~S piIIway: 

- hun or surveillance respul
authority or inspection ittItem 1311 1YPE : Enter the one kIter ~ud~ Iltat applies. -

CONTROLL ED • C - UNCONTROLLED U NONE - N -

_________ 
Inspceliun:Item 132 1 WIt ) ]  II: Enter ho the nearest loot, ih~ w idth of the spillway available for diselstirge when the reservoir is at its missi-

mouni designed water SuilaCe elevat ion. 
Item 153 1 bY: Enter lblm ~rn h)~l M4XIM (t M DISCHARGE: Enter tisu num ber of cubic i~~t per second which, the spsllway is capable oh discharging inspection has twen pen swh en thc rese rv uim iS at i t s mnastinum designed water surface elevation. 
liens $54 1 1)411 : I ste

V,,Iuin~ of Dam: n-lien th~ inspection wis
Item 1511 M’THOKIU

__________________ 
cited In It .m $ S 3$ • 1.1lie u ;  $5~l ~OIJ.!MI Oh DAM: Ent er the tota l nunsaur of cubic yards occupied by ihe materials used in the dam stru cture. hI

~uIuine iii wpara t s’ materta ls is known, enter in remarks. Includ e portions of powerhouws. lucks and spillways only if inte gral
w ith the daft and req uired lor sI ruemu ra l stability.

Ii~iii ISsI RI MA RKS~ 
-Pow er Ca p acity :

c.y ear ih ii ihl Only one B
Item Ill I I\S I Al I l l ) :  Enter installed capacity t o one tenth 11/ 10) Megaw att as of the repo rt da le .
h e m  ~~~~ Pu l~~SI I) : Lnte r the futu re additional cap acity propo sed to one teni h i l / hO )  Meg aw att.

- I-

/ 

--— .—-—~~~~—~~~ ~~~~~~~~~~~~~
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Navigation Locks:

Item lii i NUMbER: Enter the number of e~is isng navigation lucks fo, the pioje ct.

Item 1311 LLNGTH: Enmer to mIte nearest foot the length oh the navigalion lock.

~~sn fl;1ICafl)
11cm 139 1 WIDTH: Enter to he nearest foot the width of the navigatio n husk.

Item 1401 thru 145 1 Enter the Iengihs and widths of additional los-ks.

MON K LOSS LINE 6:
1 Develoomc nt )

Item lsiI OWNLR: Enter name of ow-ncr. A bbreviate as necessa ry
Lindcw ioped liens 147 1 LNCINELRING BY: Enter name of organization that engineered the main dram str uc tur e . Abbre viate as requited

Item 1411 CONSTRU~~ ION1y~ Enter name of cu nshr uet ion agency responsib le for construction of main struciure Abbrc’-s tru st ur ev ur state as required.•1
lINE 7:le iNiiiibk ahIti-

dustiy or Regulatory Agency :

Item 14,1 DESIGN: Enter the nam e of the organization other than Ike ow ne r having regulatory or approval aumh unity ove r ih~IL~tensive dust gn 0 t he dam. II no organization other tItan the owner (tar regulatory ur approva l iemlm oril y ov er 11w deugn sit utw daf ty . Induslry or indicate NONE.
1) hem 1501 coNsIRucTION: Enuer the nam e sj I’ tli~’ murganizaulon other th in ths- owner having reguhauuir y .aui hmuiriuy or mspes —

lion re ponsibmhm ti Cs over tIme eunslruct ion of 11w dam. If nut isrganmratva n other 11m m 11w owne t his regulatony aut hismn ity or ~~~~il hurm,untj l lion responsihihuites over the construc ulun sit uli~ dam indicate NONE.I this includes Item 1511 OPERATION: I nter the name of the organizat ion other than 11w owne r hav ing regulatory au t l t t i r imy. sm ~~iaimo rsa hCha ining strus control, or surveillance rcsponsmbmImuE ~ s ove r the uperauun of the dam. if nut ui ganuzauion othis’r h i m  t hi s- ow ns -; liii teçuiaiury
authority, opera tional control or surveillance re spunsibihities oven Ike operation n t  ike dam indnatc NONI -
Item ISlI MAI NIENANCI- I flier this- none of this- organizauuun ohhm ~r than lime owne r loving regiaiaiur y .auiIismtmiy u’ •fls m~ss—

- lion tin surveillance respuns ibilih ies tsve r the maintenance of mhs’ dani. II no urganu;auuuun uut lw n ilian Ike on ocr his ncgul.
- authority or mnspecumimn lie s u rv~ilIanss ’ resp ons ibuh itws ove r l Ime rnam nt cnansv of iiu ~ dam ind icate NON) -

I I N I  ~: -

Inspsetitmm :I ~~t it it s ma~ i-

h e m 1531 bY: Enter lIme maine of time uirganiaa u irtn th at iwrl.tr~ued time list ~mIeI y inslk’s- twin %bhreviaie as icq uin e d It iiu is( discharging —
inspection has tw-s’n penluirined enter NONI .
Its -mi ; 154 1 1)41 1-: I nice t he mine (I) mu, tw it 12i digit; h.m r uLi) . hits- hiro thtes - 1 3) W it s - is  md 11w imi ,m n mh i and a m ii i 2 m durii ys -ar
n-he n the tnspectm .un was ps-ntsi r itwd If null ~Isplmt shle. leave blank
I iou I 55( 4 (ITHOR II Y I ON INSPI- (‘1 H)N : I nier h is ’ legislative or negmslj uu.r) au t im. ‘ rim I on 1wi I mun m;im mtg ihs- limps - s I mutt m d.-

I structure. II cited In Item 153 1 , ..i., P.L. 92-347; Dlv 3. Water Cod., Slit , of Csllf; ElI. 1110.2.100: et c.

Ipi(intcgnti l IINI 9-

hi~ni 1141 Ri MA RK5 Preface remarks w iml i lIme mmcm numtw r mu. a l u s h  it lwn m au i ts e g., 34 , 500.000 e.g. cone. 475 ,000

e.g cirIhmilhi Only mine Rs mss ar ks line should he uwd fur PAR I II re m arks

1; 
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