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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM. MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED

Honorable Hugh J. Gallen
Governor of the State of New Hampshire

State House
Concord, New Hampshire 03301

Dear Governor Gallen:

Inclosed is a copy of the Walker Oliverian Stream Dam Phase 1 Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this prograa.

A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire. In addition, a
copy of the report has also been furnished the owner, Mr. Robert V.
Walker, Pike, New Hampshire.

Copies of this report will be made available to the public, upoan
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

1 wish to take this opportunity to thank you and the Water Resources
Board for your cooperation in carrying out this program.

Sincerely,

SCHEIDER
As stated Colonel, Corps of Engineers
Division Engineer




NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Jdentification No.: NH00068

Name of Dam: Walker Oliverian Stream Dam
Town: Haverhill

County and State: Grafton County, New Hampshire
Stream: Oliverian Brook

Date of Inspection: May 8, 1979

-
K

BRIEF ASSESSMENT

/

Walker Oliverian Stream Dam has a hydraulic height of 19 feet, is
of varied topwidth, and is 74 feet long. It is a runh-of-the-river,
split stone and masonry, gravity dam with one inoperable gate and
a vertical-drop spillway. The dam spans a reach of Oliverian
Brook, and is located in northwestern New Hampshire. —Maximum
storage capacity is about 20 acre-feet. Walker Oliverian Stream
Dam was used for small hydroelectric power generation but now

acts only as a stream barrier. The pond ranges from 1700 to

2000 feet in length with 'a surface area of about 4 acres.

The dam is in poor condition. Of concern is: (1) the stability
of the dam under flood conditions with substantial overtopping,
and (2) the seepage that is evident over much of the downstream
face of the dam.

Based on small size and significant hazard classifications in
accordance with Corps guidelines, the test flood is % Probable
Maximum Flood (PMF). A test flood outflow of 15,150 cfs (500 csm)
would overtop the dam by about 10.5 feet (12.5 feet over spillway
crest). The spillway will pass 695 cfs or about 5 percent of the
test flood. A major breach at top of dam could result in the
loss of 1 or 2 lives and appreciable property damage.

The owner, Robert V. Walker, should implement the results of the
recommendations and remedial measures given in Sections 7.2 and
7.3 within one year after receipt of this Phase I Inspection
Report.

rx;cession For'm

NTTS GRARL Mf)ébwwv
DYIC TAB 0 Warren A. Guinan

Unannounced O Project Manager
Justification. N.H. P.E. 2339

By
Distribution/

Availability Codes

Avail and/or |
Dist Special




This Phase I Inspection Raport om Walker Oliverian Stream Dam

bhas been reviewed by the undersigned Review Board msmbers. In our

opinion, the reported findings, conclusions, and recommendations are
consistent with the Recosmended Guidelines for Safety Inspection of

Dans, and with good engineering judgesent and practice, and is heredby .. -
submitted for appreval. .

Fowndation & Materials Branch
Engineering Division

gﬂw)"/ﬁ%

CARNEY M. TERZIAN, CHAIRMAN
Chief, Structural Section
Design Branch

Eagineering Division

APPROVAL RECOMMENDED: .

%E B. FRYAR ;

Chief, Engineering Division




PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general condi-
tion of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the 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 inspection, such action, while
improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of a dam depends

on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam

will continue to represent the condition of the dam at some
point in the future. Only through continued care and inspec-
tion can there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based on
the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof.
Because of the magnitude and rarity of such a storm event,

a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate
condition. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the
need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and
the downstream damage potential.

iv
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= June 1979
Figure 1 - Overview of Walker Oliverian Stream Dam.
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
WALKER OLIVERIAN STREAM DAM

SECTION 1
N PROJECT INFORMATION

l.1 General

a. Authority. Public Law 92-367, August 8, 1972 authorized
the Secretary of the Army, through the Corps of Engineers, to
initiate a National Program of Dam Inspection throughout the
United States. The New England Division of the Corps of Engineers
has been assigned the responsibility of supervising the inspection
of dams within the New England Region. Anderson-Nichols & Company,
Inc. has been retained by the New England Division to inspect and
report on selected dams in the State of New Hampshire. Authoriza-
tion and notice to proceed were issued to Anderson-Nichols under
a letter of March 22, 1979 from John P. Chandler, Colonel, Corps
of Engineers. Contract No. DACW33-79-C-0050 has been assigned by
the Corps of Engineers for this work.

b. Purpose

(1) To perform technical inspection and evaluation of
non-Federal dams to identify conditions which threaten the public

safety and thus permit correction in a timely manner by non-Federal
interests.

(2) To encourage and prepare the States to initiate
quickly effective dam safety programs for non-Federal dams.

(3) To update, verify and complete the National Inventory
of Dams.

1.2 Description of Project

a. Location. Walker Oliverian Stream Dam, also known as
Norton Pike Dam, is located in Pike, New Hampshire and is a run-of-
the-river dam spanning Oliverian Brook. After discharging over the
dam, Oliverian Brook flows westerly for a distance of 4 miles to
its confluence with the Connecticut River. Walker Oliverian Stream
Dam is shown on U.S.G.S. Quadrangle, Newbury, N.H. - Vt. with
coordinates approximately at N 44° 01' 54", w 72° 00' 31", Grafton
County, New Hampshire. (See Location Map page vii.)

b. Description of Dam and Appurtenances. Walker Oliverian
Stream Dam is a split-stone, gravity dam on ledge about 74 feet
in length and about 19 feet in height. A small gatehouse (8' x 10'
x 8') is located atop the northerly abutment. An opening (3.5'H x
7'W) is located directly below the gatehouse. A gate is located
below this but its dimensions could not be determined. The northerly

1-1




abutment consists of a split stone wall and a concrete gatehouse et
footing. The split stone wall also acts as a containing wall for e
the dirt road located just north of the north abutment. The north e
side of the 20' wide road consists of natural, wooded land sloping Coon
upward. The southerly abutment is a concrete extension of the T e
foundation of a mill building which no longer exists. L

c. Size Classification. Small (hydraulic height - 19 feet;
storage - 20 acre-feet) based on height and storage requirements
of <40 feet and 2 50 but < 1000 acre-feet, respectively, as given .
in Recommended Guidelines for Safety Inspection of Dams. VL

d. Hazard Classification. Significant Hazard. A major
breach would probably result in the loss of 1 or 2 lives and
appreciable property damage. (See Section 5.1 f£.)

e. Ownership. The Walker Oliverian Stream Dam was originally
owned by the Norton Pike Company. Ownership was transferred to S
the Moosilauke Lumber and Bobbin Company sometime during the 1930's. ®
Ownership remained unchanged until about eight years ago when R
Mr. Robert V. Walker, the current owner, bought the property. L

f. Operator. The current owner and operator of the Walker
Oliverian Stream Dam is Robert V. Walker, Back Bay Road, Pike, R
New Hampshire 03780. Phone: 603/989-5670. Y|

g. Purpose of Dam. The dam was constructed to facilitate
hydroelectric power generation. The power plant is no longer
functional and only the ruins of the power plant and mill building
remain.

h. Design and Construction History. ©No information was dis-
closed regarding the design and construction of the dam. The dam
appears to have been built in the mid or late 1800's.

i. Normal Operational Procedures. No written operational o
procedures were disclosed for the dam. rq . ..“

1.3 Pertinent Data

a. Drainage Area. The drainage area consists of 30.3 square
miles (19,392 acres) of rolling and mountainous, mostly forested :
terrain. Numerous storage areas are present in the upstream drainage .. o
basin. ‘ .

b. nNischarge at Damsite

(1) Outlet works - One "gate opening" at the northerly . .
end of the spillway invert elevation 736.5' MSL. The gate itself ~ e
is no longer operational and its dimensions are unknown. One penstock . .-.00n-
opening 4'x4' @ invert elevation 723.0' MSL; silt and debris block all .« .
flow through the penstock opening. o

(2) The maximum discharge at the damsite is unknown.
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@ 740.0'

8,340 cfs @ 750.5' MSL

not applicable

not applicable

8,340 cfs @ 750.5' MSL

15,150 cfs @ 750.5' MSL

toe)

C.

d.

e,

(3)
MSL

(4)

(5)

(6)

(7)

(8)

Elevation (ft. above MSL based on USGS Quadrangle)

(1)

(2)
(3)
(4)
(5)
(6)
(7)

Reservoir (feet)

(1)
(2)
(3)

Storage (acre~feet)

(1)
(2)
(3)
(4)
(5)

Ungated spillway capacity @ top of dam ~ 695 cfs

Ungated spillway capacity @ test flood elevation -
Gated spillway capacity @ top of dam elevation -
Gated spillway capacity @ test flood elevation -
Total spillway capacity @ test flood elevation -

Total project discharge @ test flood elevation -

Streambed at centerline of dam - 721.3 (at downstream

Maximum tailwater -~ unknown

Opening invert - (under north gatehouse) - 736.5
Main spillway crest - 738.0

South spillway crest - 737.5

Top of dam - 740.0

Test flood pocl - 750.5

Length of maximum pool - 2000
Length of pool at spillway crest - 1700

Length of flood control pool - not applicable

Recreation pool - not applicable
Flood control pool - not applicable
Spillway crest pocl - 16 (approximate)
Top of dam pool - 20 (approximate)

Test flood pool - 40 (approximate)
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Reservoir Surface (acres)

(1) Recreation pool - not applicable

-y -

(2) Flood control pool - not applicable
(3) Spillway crest pool - 4 (approximate)
(4) Top of dam pool - 5 (approximate)
(5) Test flood pool - 10 (approximate)

g. Dam

(1) Type - split stone and masonry, gravity dam with a
broad, flat spillway crest creating a nearly vertical overflow.

(2) Length - 74°'
(3) Height - 19' (structural height)
(4) Top width - varied

(5) Side Slopes - Upstream: unknown
Downstream: vertical face

(6) 2Zoning - unknown

(7) Impervious core - unknown

(8) Cut~off - unknown

(9) Grout curtain - unknown
h. Diversion and Regulating Tunnel - not applicable
i. Spillway

(1) Type - split stone,flat, broad-crested with vertical
downstream face.

(2) Length of weir - 62'; the southern 9 feet of the spill-
way is a weir with a crest elevation 0.5 feet lower (737.5' MSL) than
that of the main spillway. This portion of the spillway was once
part of a mill building foundation.

(3) Crest elevation - 738.0' MSL

(4) Gates - none

(5) U/S Channel - The approach channel to the spillway
consists of Oliverian Brook which ranges in width from 75 feet to

125 feet. The banks are lined with brush and some small trees.
Silt has accumulated to within approximately 2 feet of the spillway




(6) D/S Channel - The channel immediately downstream of
the dam is approximately 50 feet wide. There are some small
trees growing in the middle of the channel immediately downstream
of the dam. The channel consists of a vertical, 8' high, cut
stone wall on the south side and nearly vertical ledge on the
north side extending approximately 300 feet downstream. Channel
overbanks are covered with grass and some small trees. Some
mill building ruins remain on the south overbank immediately
downstream of the dam. Oliverian Brook passes through a concrete,
vertical-walled bridge opening under N.H. Route 25 approximately
400 feet downstream of the dam. A developed area located about
4000 feet downstream of the dam on the relatively flat south-
western overbank consists of two mobile homes.

j. Regulating Outlets. A 3.5'H x 7' W opening is located
near the north abutment immediately below the gatehouse. The
opening invert is at elevation 736.5' MSL; the gate itself is
inoperable and its dimensions are unknown.

A penstock opening is located near the south abutment with an
invert elevation of 723.0' MSL. The opening has been blocked by
debris. The penstock itself is deteriorated and inoperable.
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SECTION 2
ENGINEERING DATA

2.1 Design

No data were disclosed regarding the design of Walker Oliverian
Stream Dam.

2.2 Construction

No data were disclosed regarding the construction of the dam.
2.3 Operation

No operational data were disclosed.

2.4 Evaluation

a. Availability. No engineering data were available for
evaluation of Walker Oliverian Stream Dam.




[. SECTION 3
VISUAL INSPECTION

' 3.1 Findings

a. General. Walker Oliverian Stream Dam is a low dam
which impounds a reservoir of small size. The drainage area
- above the dam is rolling, mountainous, and heavily wooded.
. The downstream area is rolling and partially wooded.

- b. Dam. Walker Oliverian Stream Dam is a run-of-the-

N river split stone, gravity dam on ledge. (See Appendix C -
Figure 2.) The dam has a hydraulic height of 19 feet and
totals 74 feet in length. The north abutment consists of

- a split stone wall and a concrete gatehouse footing. A small

- gatehouse is located atop the north abutment. (See Appendix C -
Figure 3.) The operating mechanism inside appears to have been
inactive for many years. An opening 3.5'H X 7'W is located directly
below the gatehouse. (See Appendix C - Figure 4.) The dirt
road bed is inadequately supported just downstream of the north

. abutment. (See Appendix C - Figure 5.) The spillway crest is

r 62 feet in length and its crest is about 17 feet above the down-
stream toe. (See Appendix C - Figure 6.) The southern end of
the crest has been damaged and allows a small amount of outflow
below normal crest elevation. (See Appendix C - Figure 7.)
It could not be determined if flow over the center portion of
the crest was a result of construction or settling of the masonry

I structure at this point. (See Appendix C - Figure 2.) The
southerly abutment is a concrete extension of the foundation of
the mill building which no longer exists. (See Appendix C -
Figure 7.) The remains of the old penstock, which formerly was
located in the mill building, is located about 12 feet left of
the southern abutment. (See Appendix C ~ Figure 8.)

Cc. Appurtenant Structures. A wooden gatehouse structure
is located on the dam near the north abutment and is in poor
condition. (See Appendix C - Figure 9.) A badly rusted wheel
and gear mechanism in the gatehouse operated a wooden slide
gate also in a deteriorated condition. (See Appendix C - Figure
10.) The entire mechanism appears to have been inoperable for
.- quite some time. The cut-stone masonry gate opening and spillway
- showed evidence of leaking at the joints and those directly
' underneath the gatehouse seemed to have moved laterally, thereby

giving a loose, open-joint appearance. (See Appendix C -
- Figure 11.) The south spillway appears to have once supported
e a wooden water-wheel and pit, which have since collapsed into
the tailwater pool. (See Appendix C - Figure 8.)

d. Reservoir Area. The approach channel to the spillway
consists of Oliverian Brook which ranges in width from 75 feet
;! to 125 feet. The banks are lined with brush and some small

l. trees. (See Appendix C - Figure 12.) Silt has accumulated to
‘ within approximately 2 feet of the spillway crest.

3~1
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e. Downstream Channel. The channel immediately downstream . ’AJ_.,,.G
of the dam is approximately 50 feet wide. There are some small S

trees growing in the middle of the channel immediately downstream - .-
of the dam. The channel consists of a vertical, 8' high, cut- e
stone wall on the south side and nearly vertical ledge on the T
north side extending approximately 300 feet downstream. Channel -

overbanks are covered with grass and some small trees. Some e
mill building ruins remain on the south overbank immediately o
downstream of the dam. Oliverian Brook passes through a concrete, \
vertical-walled bridge opening under N.H. Route 25 approximately oo
400 feet downstream of the dam. (See Appendix C - Figure 13.) W
A developed area located about 4000 feet downstream of the dam o

on the relatively flat southwestern overbank consists of two T
mobile homes. :

,,,,,
.......

3.2 Evaluation -

Based on visual inspection, the Walker Oliverian Stream Dam is =
in poor condition.

Seepage through the masonry joints over the entire face of the
dam poses a stability problem and should be monitored.

The deteriorated condition of the gatehouse structure, gate A
operating mechanism, and especially the gate is of increasing R
concern and could potentially cause the dam to breach at this oo
location. G

It could not be determined at the time of the inspection if flow
below the normal crest elevation of the dam was a result of con-
struction or caused by settlement of the masonry structure. R ORI
(See Appendix C - Figure 2.) -

Trees growing on both abutments and undermining of the gravel road [if
on the north abutment immediately downstream of the dam do not
appear to pose any immediate threat to the stability of the dam.
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SECTION 4
OPERATIONAL PROCEDURES

l ' 4.1 Procedures

No written operational procedures were disclosed for Walker
Oliverian Stream Dam. This small dam has served only as a
L stream barrier for many years.

4.2 Maintenance of Dam

T Robert V. Walker is responsible for maintenance of Walker
Oliverian Stream Dam.

4.3 Maintenance of Operating Facilities

It appears that little maintenance has been performed on the
dam and appurtenances for many years.

4.4 Description of Any Warning System in Effect

No written warning system was disclosed for Walker Oliverian
Stream Dam.

4.5 Evaluation

The current operational procedures were evaluated as poor.
This evaluation is due to the observed condition of the dam
and the fact that no written procedures were disclosed.
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; SECTION 5
HYDROLOGIC/HYDRAULIC

5.1 Evaluation of Features

‘i
’ a. General. Walker Oliverian Stream Dam is a low, run-of- .
5 the-river, split stone and mortar, gravity dam that impounds a
> reservoir of small size. The total length of the dam ic 74 feet,

62 feet of which consists of the main, vertical-drop spillway.
. The top of dam is 2 feet above the spillway crest. Because the
' dam is of split stone and masonry in poor condition, large -
overtopping wculd likely result in a breach.

- b. Design Data. No hydrologic design data were found.

c. Experience Data. No data were disclosed concerning - o
flood heights, flood damage, or discharges at the dam.

d. Visual Observations. The main spillway is still intact
but seepage is evident in several places on the downstream face.

e. Test Flood Analysis., Walker Oliverian Stream Dam is Tt
classified as small, having a hydraulic height of 19 feet and o
a maximum storage capacity of 20 acre-feet. This small reservoir
contains runoff from a 30.3 square mile drainage area, character-
ized by rolling and mountainous, mostly forested terrain. Due
to large upstream storage reservoir a c¢sm value was obtained
between the "Rolling” and "Flat and Coastal" curves. Using a
csm value of 1,000, a Probable Maximum Flood (PMF)} of 30,300 cfs
was obtained. The Recommended Guidelines for Safety Inspection
of Dams dictated use of % the PMF.

s
Ia

- -

Using % PMF, the test flood discharge was determined to be -~
15,150 cfs. The overtopping analysis indicates that the dam :
would be overtopped by 10.5 feet during the test flood. The :}._;_!:“_

maximum spillway capacity at top of dam is 695 cfs, which is
only 5% of the test flood discharge.

f. Dam Failure Analysis. The impact of failure of the dam
at top of dam was assessed using the Guidance for Estimating
Downstream Dam Failure Hydrographs issued by the Corps of
Engineers. The analysis covered the reach extending from the dam
to a developed area consisting of two mobile homes on the south LT
bank of Oliverian Brook approximately 4,000 feet downstream. A B
breach at top of dam would increase the stage 3.2 feet above the o g;:n )
already high flood water surface elevation, damaging the trailers R R
downstream. The potential for loss of life is minimal (estimated o
to be 1 or 2 lives). Therefore, Walker Oliverian Stream Dam was . ',_u__,¢1
classified Significant Hazard. SRR

5-1




.In addition, the crumbling condition of the old mill structures
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The downstream face of the dam seems
to have maintained a nearly vertical alignment. There appears to
be minor seepage over the entire downstream face of the dam through
the masonry joints. It could not be determined if flow over the
center portion of the high water crest indicates settling of the
masonry dam structure or is a result of construction. The visual
examination indicates the following evidence of potential problems:

(1) Seepage through the cut masonry joints
(2) Possible movement of the south abutment

(3) Undermining of the gravel road on the north abutment
immediately downstream of the dam

(4) Deterioration of the gatehouse structure and gate
(5) Trees growing on both abutments
on the south abntment, trees and stone rubble in the tailwater
pool and the collapsed wooden water wheel pit near the south

abutment.

b. Design and Construction Data. No design and construction
data were disclosed.

c. Operating Records. No operating records pertinent to
the structural stability of the dam were disclosed.

d. Post-Construction Changes. No record of post-construction
changes were found.

e. Seismic Stability. This dam is located in Seismic Zone 2
and in accordance with the Phase I guidelines does not warrant
seismic analysis.
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SECTION 7 L
ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The visual inspection indicates that the .
Walker Oliverian Stream Dam is in poor condition. The major problems
which, if not corrected, could lead to structural instability are: i

(1) Seepage through the cut masonry joints

(2) Possible movement of the south abutment

{(3) Undermining of the gravel road on the north abutment
immediately downstream of the dam

(4) Deterioration of the-gatehouse structure and gate.

(5) Trees growing on both abutments.

The crumbling condition of the old mill structures on the south :
abutment, trees and stone rubble in the tailwater pool, and the T4
collapsed wooden water wheel pit near the south abutment are

further indications of the poor condition of this dam.

b. Adequacy of Information. The information available is
such that the assessment of the condition of the dam must be based
primarily on the visual inspection. The visual inspection is ™
adequate to identify problems noted in 7.la. above and to assess the °°
general condition of the dam.

c. Urgency. The recommendation in 7.2 below and remedial
measures recommended in 7.3 below should be implemented by the
owner within one year after receipt of this Phase I report. 3

d. Need for Additional Information. The information obtained
and the visual inspection are adequate for purposes of this evaluation.

7.2. Recommendations

The owner should engage a Registered Professional Engineer to design
remedial measures for elimination of the seepage along the downstream
face of the dam and restore the regulating gate and gatehouse to an
operable condition.

7.3 Remedial Measures

a. Operating and Maintenance Procedures

(1) Seepage through the masonry joints on the downstream <
face of the dam should be monitored on a monthly basis.

(2) Movements of the south abutment should be monitored 2 - -

on a monthly basis.




(3) Erosion underneath the cantilevered portion of
the gravel roadway on the north abutment should be repaired
and checked for future erosion.

(4) The north and south abutments including portions
immediately downstream, the tailwater pool should be cleared
and maintained free of brush, trees and rubble.

(5) Establish a surveillance program for use during
and immediately following periods of heavy rainfall and also a
warning program to follow in case of emergency conditions.

(6) Have the dam inspected by a Registered Professional
Engineer once every year.

7.4 Alternatives

If the owner should determine that the expense of the repairs and
upkeep are too great, recommend that the dam be removed under the
direction of a Registered Professional Engineer.

7~-2




APPENDIX A

VISUAL INSPECTION CHECKLIST
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VISUAL INSPECTION CHECKLIST
PARTY ORGANIZATION

PROJECT __Walker Oliverian Stream DATE __May 8, 1979

Dam
TIME _11:30 AM
WEATHER Clear, warm
W.S. ELFV. U.S. IIN.5.
PARTY : 238 722
1. Warren Guinan 6. Pattu Kesavan L
2. Stephen Gilman 7. Ronald Hirschfeld
3. Robert Ojendyk 8.
4. John Regan 9.
5. Gerry Blanchette 10.
PROJECT FEATURE INSPECTED BY REMARKS
1.Hydrology/Hydraulics W. Guinan/J. Regan
2. Structural Stability S. Gilman
3.80ils and Geology R, Hirschfeld o
4. -
5.
6.
7.
8.
9.

Cr e 40,0
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PROJECT FEATURE

DISCIPLINE

PERIODIC INSPECTION CHECKLIST

PROJECT Walker Oliverian Stream Dam DATE __May 8, 1979

Approach Channel NAME

NAME

AREA EVALUATED

CONDITION

OUTLET WORKS -

INTAKE CHANNEL

a.

AND INTAKE STRUCTURE

Approach Channel
Slope Conditions
Bottom Conditions
Rock Slides or Falls
Log Boom
Debris

Condition of Concrete
Lining

Drains or Weep Holes
Intake Structure
Condition of Concrete

Stop Logs and Slots

Good
Not visible beneath water surfacel
None
Not visible
None

Not applicable

None

Not applicable

‘al
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PERIODIC INSPECTION CHECKLIST

PROJECT __Walker Oliverian Stream Dam DATE ___May 8, 1979
i PROJECT FEATURE _Gatehouse & Mechanism NAME
- DISCIPLINE NAME
r--
" - .
) AREA EVALUATED CONDITION RO

OUTLET WORKS - CONTROL TOWER

Wooden gatehouse
. Concrete and Structural

General condition poor; deteriorated

Condition of Joints
Spalling
Visible Reinforcing

Rusting or Staining of
Concrete

Any Seepage or Efflorescence
Joint Alignment

Unusual Seepage or Leaks in |Not visible
Gate Chamber

Cracks

Rusting or Corrosion of
Steel

Mechanical and Electrical
Alr Vents

Float Wells

crane Hoist

A J
)
‘»
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ey
AR

Tlevator

Hydraulic System

Service Gates Mechanical gate on north side
of dam not operable; gate sub-
Emergency Gates merged. Wheel and gear mechanism

Lichtning Protection System | is badly rusted.
cmergency Power System

Wiring and Lighting System




PERIODIC INSPECTION CHECKLIST

PROJECT Walker Oliverian Stream Dam DATE . May 8, 1979
PROJECT FEATURE _Qutlet-Channel NAME
DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET WORKS - OUTLET STRUCTURE

AND OUTLET CHANNEL

General Condition of Concrete
Rust or Staining

Sralling

Erosion or Cavitation

Visible Reinforcing

Any Seepage or Efflorescence
Condition at Joints

Drain holes

Channel

Loose Rock or Trees
Overhanging Channel

Condition of Discharge
Channel

Leaking at joints

Leaking at joints; masonry appears
to have moved laterally.
None

Many trees overhanging channel

Fair; rocky with some trees
growing in channel just below dam.
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PERIODIC INSPECTION CHECKLIST

PROJECT Walker Oliverian Stream Dam DATE May 8, 1979
PROJECT FEATURE Spillway NAME
DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR, APPROACH

- AND DISCHARGE CHANNELS

a. Approach Channel
General Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Approach Channel

b. Weir and Training Walls
General Condition of Concrete
Rust or Staining
Spalling
Any Visible Reinforcing
Any Seepage or Efflorescence
Drain Holes

c. Discharge Channel
General Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Channel

Other Obstructions

Good
None
Some, but channel is moderately

wide
Not visible beneath water surface

None

Fair

Dry stone masonry retaining walls
support road fill on north side
of channel

Many trees overhanging channel
Bedrock

None




.....

PROJECT Walker Oliverian Stream Dam paTE

May 8, 1979

PROJECT FEATURE Reservoir NAML
AREA EVALUATED REMARKS

Stability of Shoreline Fair

Sedimentation Some

Changes in Watershed None

Runoff Potential

Upstream Hazards None

Downstream Hazards N.H. Route 25 bridge, several
homes about 1 mile downstream

Alert Facilities None

Hydrometeorological Gages None

Operational & Maintenance
None

Regulations

v
t
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ENGINEERING DATA
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H, f. VaZER BESCURSE

o
-...m-'.orl Ii. H, ©3

DAM SAr TV '[f.'"_ECI‘T.O: FERCAT FO2M
0 . . - Farth
Tount R a\yer (‘\ L\\ Dam Luzbar: 113.03. v

Inspacted by: <<l Date: 34 07,/7 19 '7ﬂ

Local nare of dam or water body:

Cwnzr: Address:

Cwner was/z,s not lntervieved dur X:é.{ n{sOpT‘co:'lIc:il. 33 :) FS\

Drairage Aresa: .'-bﬁc\-.\ 0.4+ £q. mi. Stream: ): Qg ga

Ford Area: 1S Acre, Storags Ac-Ft. lex. Head /5 Ft. 0.

Foundation: Tyge , Seepage present at toe - Yes(No,Z _::':ﬁ

Spilluay: Tyre Q\,i*_ e, , Freeboard over perm. crest: ’:) ‘/ s *
Width 4@ ' + , Flashboard height (\]s n© ’ |
Max, Capacity c.f.s,

Erbankmeat: T¥p=2 » Cover Width s

Upstream sloge to0 1; Downstream slope._ to 1

Abutents: Type Cc Vol s{; Q'f'm«« -/, Condition: Good, Fzir, Poor

Gates or Pond Drain: Size §& X 7/ Capacity Tyre (i alr
Lifting apparatus Orerational cbndition ? NO

Changss since construction or last inspection:

e e . mea = e eem ~— —_- —— -
- - - Tz oy -~ - p— = Y —
= IO S . S - b, - .
- - - -
- e
- -

Dcwnstream davaliozzent: \/L\QQ Ta N /’J ﬁ;);i . . o Tl
da@omd not be a renace if it failed. e

n date: ‘.‘7_._". .j'-.'.~-
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NEW HAMPSHIRE WATER RESOURCES BOARD
QUBSTIONNAIRE
WATER POWER DEVELCPMENTS IN NEW HAMPSHIRE

Gentlemen:

We maintain in this office a list of the water pover installations
in New Hampshire and are frequently receiving inquiries concerning these
installations. We are, therefore, bringing this information up to date,
and request your cooperation by £illing in the questionnaire below with
data on your development and return it to us in the enclosed stamped
envelape.

If the ownership has changed, will you please forward this
questionnaire to the present owners.

Very truly yours,

A

Acting Chairman

‘ Py S Brook v
Dam No. Location yAlgrirdes River etBfrtrean,

1. Will you pleease check or correct:

Our | Your
Data Corrections
Head - feet /¢ Y,

Capacity
Vheel ~ H.P,
Generator ~ K,V,

2. 1Is the power plant in operation? AN N
3, If not, is the equipment in operwnif? A/ ..& \,&
L, Is the dam in good repair? \ R

Signed: e




Oliverian Strean Dam No. 112.02
Haverhill, . H.

day 21, 1948
LW e

This dam was inspected on sbove date. Lr. Eichhorn, manazer
of the Moosilaure Lumber ard Bobbin Coapany was contacted.‘ Ye stated
that repairs wers mde in 1542 wnich consisted of

orly part of the da:n thet appeared to Ds in noor repvair et the time of
the inspectisn ms the pate secticon. The mate is inoporable jand the
masonry arcund the gatas structure shows signs of dis .n**gration, - ¢
pro:mbly due somewnat to frost action as well as high wuter.- This was
called o #r. Zichhorn's attention and he stated that he would attomnt
tc ret it rooaired in the next few yesrse.

The dan is not beinz cremted for vower, 21l of the penstock {
and assoolated structures were destroyed by fire. The only beirg made -
of the »nresent vond is as 2 source of 1ce and, ir. Lichhern stated, the
ice compary contributed to the rerair cf the :iam.

Locmard de Frost
Lrpinser
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. Form E80
: = NEW HAMPSHIRE WATER RESOURCES BOARD e -
Y ol 'v\

QUESTIQNNAIRE L SV Elye O

| | " JUTER PORERS OF NEW HAMPSHIRE y JUL 13194

. - G '?_B ¢ :

: g WRFR Y R 70” P”ff G

- AV iNo A

.: [ C\S\\.ﬁ s

) New Hampshire

Gentlemen:

We maintain in this office a list of the water power
installations in New Hampshire. In recent months we have had
several inquiries concerning the water power installations in

' (q Ltetete

the State and have found that our information is in some cases :

out of date. : : Pell
:’_. We are, therefore, bringing this information up to
3 date and request your cooperation by filling in the questione
o naire below with data on your development, and return it to us
3 in ths enclosed stamped envelope.

Very truly youré,
\ - ) . .':"/%Lﬁ .
: P PR S ':_e?. Ze e
i RSE:GMB Richard S. Holmgren
. Encle. Chief Engineer
':.---.--..-- -------------ﬂ'--‘-------------Q_
;:;T Dam No Location: Oliverian St et Haverhill 'Pfq/i
' l, Will you please check or correct: :
: Our Tour
Data Corrections
| Drainage Area - Sq.Mi. 31 Y
- Head - feet ‘ sy o
» Cepacity - :
Whesl - H.P. e
Generator = K.W.

2. 1Is the power plant now in operation? P

‘ 3s If not, is the equipment in operable condition? -—=e—o

—————

4, 1Is the dam in good repair? —>zvo — %

AT e 1 2
S s (sipsd) \ sk LN M

D

:'.'_: Date A
o
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g \' NEW HAMPSHIRE WATER CONTROL COMMISSION
- DATA ON DAMS IN NEW HAMPSHIRE
LOCATION STATE NO. ....éla..oz) ........
Town ... Hawerhlll. .. v .t County ...l Grafton.....
Stream ............! 013iVerian. SETRAM.. L eceeeereenseeessesssseesisssses .
Basin-Primary .......Conn. R, ! : Secondary .....Qhivarilan. .Stream. /...
LL0CAL INAINE  ..ooocveceecereceennsrscnenecectestonsnasanstossonstssasnsssns srrsstssbasssrssessssss ossssssssssnesessss sess ssandsosssensnsancasstasesssansassatesasasas sarsanenssassass
Coordinates—Lat. ....4.4..‘?....0.0..'..‘IT..J.].,.G.Q.Q.............: Long. 73000'1‘2a000 ...........................................
GENERAL DATA ?
Drainage area: Controlled.......4£.....5q. Mi.: Uncontrolled ..o, Sq. Mi.: Total...3L7..Sq. Mi.
Overall length of dam ..85.2¢t.: Date of GONSKTUCHOR s s
Height: Stream bed to highest elev......... 1881 "ft.: Max. Structure 158 7 e ft.
Coét—Dam N g 2 RESEIVOIL .ccvticcccrereieirecencennsanssscssssnresstenssss st sesssssessnsanerosts
DESCRIPTION Gravity- Split Stone on Ledge v
Waste Gates
THPE coeereeececirreecseseosssasassssnstssassssassnansseststossasasasssseassiststssarsessensasssesssssasasststossensss s sessaseset sasasesssssssseseaterssosseossens suessrasnensesasrmne
Number .......oovvevereereeenene 2 SiZe v T hIZR X et ft. wide
Elevation Invert ....vvnnirienns P Total ATea ..t srseease et s st e sq. ft
HOISE eeerereerctcrerteneesretaesscasesrsssesesssarossssssstesessassassassessassssesserasssrsontoassessasssesseessssorasssmsssnssessstan sennestestnses samsansnstssssssnssmmsesosnnmoess
Waste Gates Conduit
NUMDEE ..orrreeeemrmrnercrrne e rereseseereesssnans 2 MALRTIBIS ot s e ettt st s s s eeaneon
SI1Z€ it ft.: Length.....cn T2 ATER et b e sq. ft
Embankment
TWDE@ cecvrrerreieescosrnersssteeesest st tesssstotsrsmessasssssssssessssasstarntestosssaesssatessanstssassarasssssassassensnsasstoresestesses ot sssnesrmeenennsesesasssesesesnsnsasses
Height—Max, ........ bt I i 61+ OOy PR ft.
Top—Width L EleV. vt ssne s seessenasas ft.
Slopes—Upstream ... 1) | FORTRE N : Downstream ........eevcsevcunccecee 0] ¢ B
Length—Right of Spillway ...crcsccicrivncancennens 2 Left Of SPIIWAY «overriccenerensenrereensrese s e seesecssssessons
Spillway
Materials Of COMSIIUCLION oo rrisnnesessnrac e sismsssscsssssssassssrorasesasesisesersasgssssasass sense ssoreasassmsnssessasssssnsssessssons
Length—Total .........c.... ft.: Net 400 e ft.
Height of permanent section—Max. ....cccoonvecnenes ft.: Min. ..... Voorsestsareasesstrrraes shsaransnereats st na s enas {t.
Flashboards——TYPE et e csssstsmsssss s e st sseeens : Height e ft.
Elevation~—Permanent Crest .....cvcceeeiieiees cevees cvvvvommreernennns : Top of Flashboard ..ocoooreevoeoreeeeerinn
Flood Capacity ... - - 8. ettt ane s cfs/sq. mi.
Abutments
MALETTAIS T oot vt cissse st cssebes s sse s e ssaes b s s ssse SR er s s R st et ear e e senssastnessesereaesmes e
Freeboard: Max. .......... 3-0'\/ ...................... FE 2 MR cvcecererrnisterenn et et ceees e sseesessnere sessesssos s 1t.
Headworks to Power Devel.—(See “Data on Power Development”}q
DWNER oo Mot P00 e BEEC N e
REMARKS /"4yttt | S T
B-5
Tabulation By CAANERLT ALY% Date ... December12’1938° 2/1 «/u 2
- . .! ' . - . . = - ' ..

ARMAORS |
: R




AR — — R A
R ;\- ? NEW HAMPSHIRE WATER CONTROL COMMISSION SR S
i DATA ON WATER POWER DEVELOPMENTS IN NEW HAMPSHIRE

Basin-Primary .......

i Local Name .......o.imuiiviene.

 GENERAL DATA .

Head-Maxs .......

~ Date of Comtmcﬁon

I Pondage_ i

DESCRIPTION =

- Size of Rack Opemng‘ et _ il tuves W

- Size of Bar . S — t, -~ - RO EREER MR

o Area Gross ‘ . Sq. FI:. Net ..

Head Gates IR S s _ L Pt

TYDE corrererenne. i ¥ eeesreeseseeeetsseesosseeaeesessaeessseesees eereenssmmsssiesssssinsmresstnssssees
Number ............... ) 1 SN ft. high x ........ ..... tesenesrnessenines .. ft. wide’ _

) Elevation of INVert ........cevcrncenvceissnsncnnncnnans : Total Area ........coueeverenvnnses eeresrennenesnennenaes 8q. ft. © . !

RS

Penstock N
Number ........... s t Material .....occciveeiieneie s esessenssssenns L S S
Size . = TLENZER oot esesebe e sae s s aessasenenens sene s e

"-l. . 0

Turbines : . S o
2 Number ... .8 st Makers i) unknown ... et N
Rating HP. per unit Total CaPACIEY covrereecnieeriitinnrnneneennnneenenns - e
© . Max. Dement C.F.S per unit venvbeusiessnsssnessereerans asesssatsasessesensss : Total ' A
i . Drive ' : . ;L o o : : G o
EEN Type venerini . e ier aerasusnassenensststastiasassasssearesrensontns erseressesessennenncs ereesesssese R

) Generator B T SRR A L ‘ S

Number . vaedaiien: reiaeiaeens reses seedsesenasnrressresonssnsasones ceereebeneetsteneneasierteae e

NN

Rating KW per unit ereseesaasiesnneneniene ¥ LY cerrerrnrenrenaecrennienenans rervesaressresren
Exc'ter : .
Number ...... ER— - eeerserases saveroreresesatesesesssaeseseR s e sessserasRe A SR e o RS eR et e armnet et s eereesetatenen o

Rating-per unit ..... Ceesenesrasrasens : 13" 2O s esenaesenens '
OUTPUT—KWHRS

.........
. .

...........................................




PUBLIC SERVICE COMMISSION OF NEW HAMPSHIRE—DAM RECORD I-5302

TOWN TOWN STATE S
_______ EAVSRATLL NO, 2 No. [/ 2,02
RIVER
STREAM Oliva:i an Q;:“&B PRI
DRAINAGE POND
AREA 2] Sc. M4, AREA
DAM FOUNDATION

TYPE Gravity NATURE OF Ledge
MATERIALS OF

consTRuCTION  Split Stone

PURFOSE POWEP—CONSERVATION—DOMESTIC—RECREATION-—~TRANSPORTATION—PUBLIC UTILITY
OF DAM —

HEIGHTS, TOP OF TOP OF DAM TO

DAM TO BED OF STREAM 18¢ v SPILLWAY CRESTS 3% ~

SPILLWAYS, LENGTHS LENGTH

DEPTHS BELOW TOP OF DAM Aporox. 40° / OF DAM 25! Agorox.
FLASHBOARDS

TYPE, HEIGHT ABOVE CREST ilone

OPERATING HEAD TOP OF FLASHBOARDS ‘
CREST TON. T. W. foarax. 16¢ e TON.T. W. :

WHEELS, NUMBER o

KINDS & H. P. 2 V'heels - not used

GCENERATORS, NUMBER

KINDS & K. W.

' H.P.% P.C. TIME H. P. 78 P. C. TIME
100 P. C. EFF. 100 P. C. EFF.
REFERENCES, CASES,

PLANS, INSPECTIONS

REMARNS

TN

OWNER: Mortoa Pike Co.

-—

CONDITION: Good

MENACE: Yes. Vill be subject to periodic inspection.

To the Public Service Commission:

. ©  The foregoing memorandum on the asbove dem is subtmitted covering inspection
' mede July 17, 1226, according to notification to owner dated June 23, 1336, and bill
for szme is enclosed.

b D. Valds Thite
Chief ¥nzgineer

. #£ugust 6, 1326
Copy to Owner
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APPENDIX C

PHOTOGRAPHS
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May 8, 1979

Figure 2 - Looking northeast at downstream face
of dam. Note water trickling over crest
at center of photo.

May 8, 1979
Figure 3 - Looking northwest at upstream face of dam.
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May 8, 1979

Figure 4 - Looking upstream at gatehouse and
opening. Note ledge on north bank
at left.

May 8, 1979
Figure 5 - Looking northeast at dirt roadbed
stability pinning.
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May 8, 1979
Figure 6 - Looking north-south across spillway

crest.

May 8, 1979
Figure 7 - Looking upstream at southerly half of
spillway.
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May 8, 1979
Figure 8 - Closeup looking upstream at old
penstock opening at left. Note

deterioration of south abutment
wall (right-center).
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May 8, 1979
Figure 9 - Looking at the upstream face of the
deteriorated wooden gatehouse.
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May 8, 1979
Figure 10 - View of the rusted wheel and gear
) mechanism in the gatehouse.

May 8, 1979
Figure 11 - Closeup looking upstream through
gatehouse opening.
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May 8, 1979
Figure 12 - Looking upstream into reservoir from
north abutment.

May 8, 1979

Figure 13 - Looking at State Route 25 crossing
located about 400 feet downstream of
the dam.
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATTONS

| ® 4
S
'Y
v )
- - - L) - - v - L - hd hd b g
-

AP I PRI S . S T




: > . Sy E -l‘ . ) ! 4 . \‘ﬁt SN ! : RN g
\ ! SN\ >N : RN
b 0\' \ ";K N v SN a:
gl ‘ ’,i/ ] N \\ . ¢, \ ~N g
T ; s.‘. N . 'y
. .\. L \,» - ". ’ \\ Y . . i ‘ ¢
. C ) . - Lo o . “\ - \ \‘~ S Ty \\ \L. : \\\
v N, 4 ~y L : il \‘
. . RN
UPSTREAM DRAINAGE AREA‘ N +
N T A o AN )I" ~

:,,__)"“\\‘

DAM LébATI\ON

-

NATIONAL PROGRAM OF INSPECTION OF
NON -~ FED. DAMS

WALKER OLIVERIAN STREAM DAM
HAVERHILL, NEW HAMPSHIRE

REGIONAL VICINITY MAP
DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION, CORPS OF ENGINEERS
WALTHAM, MASSACHUSETTS

O 1/2 ! i{ 3
p— = —]

MAP BASED ON U.SGS. 7.5 MINUTE QUADRANGLE
SHEETS. NEWBURY,NH.,VT,I973.EAST HAVERHILL
N.H., 1976.Mt MOOSILAUKE,N.H., 1967, WARREN, N.H,

1973. MOUNT KIENO,NH., 1973.

. 5 e
e e

M )

. St

ANDEPSON-NICHOLS & CO.,INC. CONCORD, NH
D-1 S
- - - - - - . - - - - w - - - - .
-—tal A sl LIPS WL SIS, WPV NP, SR MU PRI ML WL NP S RPN AP Y ..ilil.|~|ilillli|! N R R P AP SN Y PR WL YT W SRS W W AP W W W, W




Hupeoroau | Huowauiiés V.o

Y| 2" S

Wawree Ouueeran Srecirm Dam

. DL\,: 20.3 m:z
b 6:'26 VJ(“"HC—@LT‘IW, 4 /ma((

aaﬂ'}.u C ﬂ(sl ICd.fI&’h - “/ /H//-ﬂ41f
Test T Y2, PMF

C’fVLI(C.MKCL‘{'C PUF using " Facl.om . G)ufo/amw [ Es %zmoz_/a,?
g _Mﬁ-klﬂ'iilrn —fﬁ(“‘tﬁL'I/'/@ D schi. /55 Vv ?h(z,c , M (
_anef;*vcfczhms, /Wuc/z 1978. N

& “2bpe a]ﬁ valiy fivon 1o = 24 {t[pi. Die to e existence

- ofF a (Ql ¢ uds et ca o /%M47€ arceL , A curle /@mkcf L
cﬁmcx,mcw// /z v ay betitecr) the " Flat and loastal
and "Rollin Cunvles was used to detewmine e CSAM
vatuce Joﬁ_ PMF @ DA = 30.3 M/l) a C3M value
of 1000 was b’ ned, .

4 L

S PME //sc/mjc = 2.3m X///QOO s
= 20,%200 ¢f5

2 PuF (Test Floed) = 15,150 o{%

Devc/fp a Cfmn Jx c/vu(/z /&,fu(mr uA e as/n7 741.
WEINn. (CA0SS —56«:717477 5ﬁmﬂ an Fw7£ D

j ) /(ll/&td7c Va((-(" Uﬂ/étda “Je/m> . - - ‘

Aé"ﬂum Frons 3
- /2

Top /f bot a£’n7l/7wnfr@ Elev, T40.0 MsL , - ° 1

ANornlal o*ma7¢ = acte. - /eeé _ :

D4 = 50.3 mi* RS

K"‘ﬁ f ngu‘:. /‘/aum/.)ook was L«Sc‘d fo dck,mmu: :— - '_. %
P"CP“— ¢’ valies . IS

“6@ (WeIA egaar[/(m @ f[ {o J(Vé'/o/z) C{M J.c@fe ---- . )

Aahing cawve ... anol i jwﬂ’wh Q= C/‘?VZjh




- 2l

. ,7%5 s
Z 1375  Q=30)"% =20

3 738.0.  Q-3()15= ¢ 3(3)05% =
4

e “TQP dom T40.0  Q=3(1)35=+3@)z5%e~+ R
. . 3B3zoR =95 S e ]

|
B 1420 Q=(0eXz45)amas®m ot R
S S . . , 3(9\) 45% + 53)4»0"/2«4— RO 1
X 3(10)2.07 +3(6)2.072=2 (970 L. e :

G (a ke resd T43.0 Q-0 eas arars )+ 3(q)s s+ DL
Lo | | 3(53 o)’lz+3((033o 2+ B

3 SRR ,_ 3(212)3.0% =2720 T
e 1. 1450 Q-03jzas \@axe1s )+ T
A 3(@X75 ?-—4- 3(%5{70 Yz + | Tl

... o 50 et 3(15Y2.0) e+
, o 34 %/z—f—s 5.0) %+
S - 322 20\ 2. 4295 s

8 1480 Q- ob“(z"rsi’/@hms + T e

. ) AaYns)e+ 3(;-: 10\ e+ _, SERE
3(jo ao)/zH('a 5. oy}’/a-r i L

3(1a 5.0+ 3(1 0 52/2,4— | s

26 5o\ + iz )1 72 =930 e




G Ny

3/l

el o Walia :U'.\%JJ«L

(s ;'«’u .jJ [

9 752.0

"D miag (S
Z

Q =03 2o < ffum < 575 )+ 32 (4 sj’é-r
iér—(m— )7+ 310 )12 ?’z-r
5X1 )72+ 3% *sﬁ% k3 et
iz 11t = 115

J_,Q 'ﬁ\L OJJU Vo b-ACX_}l..‘./ ‘tb 2c »f,ﬁ :‘.‘4';’ ;(..A\_ O d&acﬂ\ma"/ t-f:'.iﬁ‘.'i’_:f:".:f-:
AT N\ :

\/I\- V'_Jx. }T:,J :

/re + Tlong = (5 I50 Az = .
Te:t Flooa ):-{w.l(,\‘\’\ov\ = 1505 " MSL

‘\))O\i;u-, OJQAL A k\')am\, S‘ﬁoa&f "Dawo wenldd, e
QU Yoy 4 olnct 105 fect (12.5 fort
Quin \Q{E‘VLAQQAA-)Q A O«,L.in’ ) Jdaa (/wf (

gns ks

AvQOu\)ou ’) AJX‘ @‘f' Tﬂ O(a/wu Ca
A5 b | Sy et 5 puut o
T ot ,;4/)) (_ dAA)(haA/ D

’

. ‘l"

.............




L s ¥~ B0

. v

AVFEC E.,%S ,

i
R
N

A “w:. gc.w‘nﬁ 7
L oviarmg i)

[

PTG |

!
L,

+

quﬁq I/

T

o e

%k&

SV ous

Q Qw\\

-

. ‘
B f .

pE

SE n\ ud

L Ty DU

b e

.+l -

Jap ),

e s [

5 PSRN

— e —
!
-
Fo

s301Q o2

E
-
B

PR WPV TN W)




T T Aﬂ ..|J| I th ,~ .
A v , ’ i w ’ )
- e ° ° ‘. . ¢
ot . ; .
LR ! ST 2R 1D svteibNE rin e BOTH WwaYE. b 8Y b | o.&.&..t’ ' @\ig L™ svock Dimect rmon cooux woox co to-ioo.v l
' i g S DTN T S A - 40 A | wesel p 0T
o [}

$1) NI 29xvnIFI T
0wyl 006l O000) WL 0y oy




T T R T I T ey
i

10uwin STREAM C’HAAWEL ZA TING ﬂa,eve

?M/.’D.Sc ¢ Check flov 'Caou/;'m} da,a?c

o /'mm,e_d/.ai/&é/ dewnsiacam ‘o

sy o el

o,

Use cacss scetim Zoo ;C/ dewnsticani o f Jzot (see
2. D-9. Develty a diicliaiyc aa -7'119_ Cutve w/n7
Yhe Manning Eﬁétdf‘zlﬂn é f
57 Y g S s
. n ~
_whtse = :fm.v/_)o.;zlfe chame! scugritss.
A= asa af ceehmo FE)
, f’ = /'/Ja'/a?mu//'c sadius (Er)
5= zlope ef acach
,Z?f17% o /1(4('/% = 15’0*}[1‘.
elevatioh @ dfs toe of dan) = 72/, 3
mvest elewm¥imr & fn;;fiye = [J/8.7
Slope = ¢. 006
Comples e n = C,05

o f
/i . .
Corticren !

~& -y
¢

Tt rials e L /ZL Fo HMe dmunsheamn chavic/

CAC«sqS 6%*, ")) 6/)"7"’;‘) u’[’ [J' Z)—q o‘
Taiak No. Staelt) =~ Discharge
[
A=ZE0) = joft ©

WP=5Bord - 54 f4 o
- Bz Ak = joofod = )85
Q147 (120)(1.55) fo. s06) %
0,05

350 ¢ fs

) 7

n"n-

* 64«/1\/6(///1 d;u‘d .a//a/.ﬂ:;f AOJ//"C[C a\j?(z;(drrz //}1‘5‘;f

elevation Zop Hf, JYS oLt da. Jhe sheans ot

at NH, €rniic 26 was wscd when calculaling

of Ha Sfain bca at Ha salject cdess scchon..
D=7

Aea

iung

tHhe Sk




“Taial Mo. . 'érézze (F+) D,‘squc . AluaB

: A Z A=5() = 750 f+*
WPz Borio= 6O f4
K= AP = Zisofuo=4.17

G= 149 prme) b oot T2
oo T
e T

i A= 800) = deo #° e
WP = 5o+lb= bt 4 ol
Rz Afwp = doofoe = .06 #o R
&= L ofot ) T 2
> |
2 2070 cfs R

/o A= 1060) + 12(2)(e)
+ 12()@) = S0 f4*

WP= bl + Zeini184° + Yint4.4°

= 7.8 H, RN
€=Ajwp= 510116, = 5.34 I+ AR
@ = .49 (5cX5, 34 )P 10,006 )% SRS

LY TN

2,05

= Zioo cfs :

/2 A-12(%) + 12 (4)(12) _ e
+ V2 (4)(8) = bdo p? N

WP = bl + %m/&.l'f Yinte.s' s

57_'0 7‘* _ Tl
1= AP do/e7.6 =731 S

.....

@ =149 (40)(73)7 (0.004) R RTNINY
0:e% NN
* Lhe ofs RS

.............

...........................

...................................
....................
.....................

........

.............




.4.\- o Tl Te

RabPM PAPER

(4322) T WOFALG WOAF FINGLZI(]
o Y

Lo [T S I S - S

02 ) S B R pats H ﬁr R

| g swap pondns | |l s o
1 oy TG Q;NN.‘NN“ SRS i By S B e
SR Uil R RN f B D m Sl B _,

ﬁ TR Rl I S
T e

R pi BRE S

R 7\»51‘

P T UNE Y Bt S

e
T R T = o ah ORI
i p SN GE TSR G TN . ; ged
PRI I . P
+.TJI€L.+\,_F+I e g —4




~¢ e il . B
@@/\5)\4 _3\.4311 DIRFTY YAOM CONE Y. 200K CO . RTOWOO0D wies os0es, .
’ B . . R . [Sur SR}
&t . - ’ RS . t sttt

ZO 31, N:w 10 o.«.!ozr PER {NCH BOTH WAYS. @0 BY & DIVISIANS
oy .o BRI B : : : .

e y .

.

© GRAR rAPER

L3 S T 3929HISI]




Py TS TN ATNTETY o i LI S e A S A T L - v — T——

[O/16

' Vev. 08w
YerbcH HnALUSIS | oeaw/m

'Wszc ¢ Relernune acppce of dowksmeam ha Zeerd .
) A‘z‘}umt s (el shevatecn 740@ (/*?;,J f/bzn‘/w. “{o4 /_/k’f//'ﬁ)

. é(,o.éfnmm Y1 Eloed E/EVaTIY) = 72¢.0% duc

Lo =//t Puld “up.

o o | | , o

. QP!‘ = 9/2.7 /ULV? "/Iolz wrete Lff;ly g palAcChH /4//4/?77
_ &/ = 32.2 R/sec”

% 5 /700/ e/ev, = /s Aivesbed €lov,

. Wp=od(74) Bo fi ; Yo = Tdo.0-726-0 14 /1.
&, P21(20)f322 V()" = zedo cfs

40’4:/7‘/1‘11&5’ Flon over dawr des /'/lg bn U’}(A, “ex
L P ClHY = 30 [74-30)(2)7r = %3 cfs

Total Ercact G = Ge4o 4373 = 2013 cfs
Andececdent /)/acéa.eje /@O = flnv sven Aami bg/m,z each
Q = 700 ;]f.s (sce rating carve on O 0-¢)

. +* sretcn ! g secticr, ShAos & # 7 s/t Efeva Fror,

L Lf'fz’_g YRy 5/'/ A b/uﬁ’{c‘{l/ rE S Ao 0000 T Jiat
L ost of e silt waild #E waskid Jewnstald e,

D-11

...............
............
...............
...............
'''''''''''''''''
...........

'''''''''
.............




12" - e .
&= AT [ whese 0 )2 2-ed0 0 = o, oL 5 N= O.O05
/7 ‘ .'.',7(":'1"
' CoAed e
K= A e = g ceon)ie 4
. T e,
T T zn» A, PUAY /C‘ Se N ondAcw sl AGZOAS Ch 085S
«,(_,// 'y ;,u,’ ty 0 /‘./
[] N

Hi
. . | lev, 0¥
/fkk/}(}, ANAL O (( ()/\ITJ lB\TU»é 'Zq

[( C e /// «.L(( oACLS W//L N L ‘)7,1(’/( 7y /’ﬂ///ff’/ ]
de i Dde twe (2) piovi e h it Arcated A rexmart -
J(WO L sacans oof ‘e dan. Develos a a(/./cﬁ«,z/

A/l////‘ Cid ¢ a;,m/ v é /1/,:,//;//17 iju/}/’;/.

,

Nl L rUC‘ D /1 € (/7// , ) Z)_/:C i x: £

/ A A 2o =do f
S S
: l/(D /()/54 =57 I‘_//
.~-\)_ 4.,/\“1(‘/(/ 7/,/, - 7‘;0 C//._\T

.
- g 4o hdr B0) 205
mip bt 2047 # 4{ 27 = %/,7 f?
L 05 s s A [
4" 4.2/ (//05‘)'\':' 73 : MO ¢

. 2 ,
A7) 3 dioo)(l) 22 f°
wps {7+ Qop v 71 = 234.0 fr

L‘: 2 nd, = 1.5 ]
K =47 /(¢¢'/"'»;'/',"%—— 1956 <3

M\
{
—~

?.
.

/
/

o 2 (2 SR I
4’ ) A = C/{/ZO,’ -+ l) ‘//",.‘] v 4 /é’&)//z) = /aﬁ:-", j—/f
HNrs P o+ ane ’ 4.7 = 4309 [

Z= /005 4% = 1.2 4

a :411/;{&'\7’/.,_ '"'7,.‘/3 Zﬁ 72 ¢

W H

G

D-12 e




BericH Lwikid515 (0T

@/’a,[’ ANlo. e 4/;/7,) J)/:(Mzz .

5 /0.5 A= 05120) + 6.5) ) +6.5) (o))
= /759 HE
LiFe RT 4 550+ 17 = E69 H
K= 757,085 = 4.0
Ly =4.21 (1759)(2.0)"° =15 403 45

b A A jzfec)s 12407 + T 7000)072)
= 2740 17
WFP= 27 + 700 + 4.1 = 741.1 F¢
K=2740/741.1 = 3.7 It
&= 420 (2740)(3.:0)7 = 27,992 ofs

. : /
~ Batach af tep oy saiil - levation T740.0 Mz

Fontal f,i',/u('cj';' L/i - D ! <. (({f(f P D-71 ) '
/27‘461‘6 = T.b feet & BO(3. /S (5208 ndzaa Al _,;;,,;@)
’ ’ /

Lo icdci 1 disconi e = 100 A (ee g D1
- 2 ’ ¢ 7 .
é)‘fv? e =44 ﬁ‘zt 700 <r$ C/ 5Ce Qfs faza o’ 4at i o t»L’)
( . /

77{-~ L L[G".; ;

-

/ S i ) : 7
‘??‘Q‘]’f 1rcAclsC AT /o fdzala QAL Wil o¢

———— trn.

T.e-44 =32 K.’:i

e e s

D-13




' ’ . CSL.RE v DIVIE - "SR 1 TH W ‘oo B visio', " M ' T NS A BN 111 < . v o 008
1 | . S PR o C ot R O " S TR b €O poe v moes
GRAPM PAFER

(L1d37) w WAL WO FAVVLSI(]
%4 ¢ 4%

'

......

isEE
1Tk
i
r

I

S I S EERT R B e

b PG
:
i

s

AR ﬂ i 3 n ,,/ NipptaoeRiie s S TRDOTIT s .
o : - ' ; .9

° ...».Jr!l...ux.w v,«\...ﬁ.!s ’ fiﬁilll: T M ST S LT S T Ny e JJZ* Tt T T :N » R

. . g . 4w AN S P Wtk Gl I g v\. \\J ¥ A ._

. : : LA ‘ . ‘ y




......
I

........
.......
..........

.....
S

n»»vr u»umn <

Pg
«
Tl

Juntq
S 4—,,‘;
ioJul 79

S
%‘QNV

0N I T

907!

/o
Arsa
&
&,v i

)

l

VT A

7 Slg L év

o

EW ﬂ%w\m@r iqmv\
: ‘gwﬂm ﬁ%t&
tn\ﬂﬁﬁiv %E 4@ umu

50 QL A
v T 71

!
T _, i
t - - . : i

‘ :Wv_l "‘% -

oo - . . .o y .
CEE oo [ o ot
e b e

s
I
. i
|
|

ERERTN

t
1
i

I
i

....... ﬁ T : -
.v .77 B B . ... . [ —\
i ; - B b i .
: ! ! N
| + o
. -
! I i _ . B | |
JU— ! T T
[ _ : ! ; 1

. n Q-Nl .‘uw NN

! ) ! T T
. , ,, N . T N - .’ . -
- o e e ——— e e b e e e ‘IT —— e -

B . - S . . - -
| . i !
. P ema N : P - ' i - . .. BN
B N SR . y - - e e - - . . . \\
1 A PO - - S - . - . - [ P .
' ! . T
-4 N - . .

e

B ST U S




; Y . 2z - _ o . K N S -
Lid aieines t/n }:)'K/U(')t O.Vzﬁt/r)'\x/.' (44\//1,’”_5_/’\)__‘4/1- 0MI)

‘V’ L = t Lo cherd el 7347
S meten e

o . ) T ; ,
i d L O Lcf gl daci e EIT 7 4.5 /r/e:’ G A

s o
i’jl‘f AXiMitai LA u/ C AL rt///, chéamki)

. -
sl LUl ey

, ’ Y
- 143 (110 pee ) = 2 5 ofs
2,03 . '
.w,,q>,7 S TO (/(I?‘Y« ﬁ"/’(&/()/ o'e

{54 /7/72 aALe ﬂfr//f/@/f ;. Hbe
s buacach. /

w/h sz.s/dc'"‘rd*’/‘b'7 S ven 10

3 R ,'Ua//j b@/i(/{ /»‘// éﬂ ,k/fe .




L /["/l(a

Ky —
e ! . ﬁéV. (ﬂ S‘_:Z__u_:
LOM Lot — Hbedik o _ 000 o T L& \Tu\ 749

M/ﬂ/-?(_i’!. MY i7r';{‘ D,zu' IS T ¢/§‘ },/' scan?
)7gfz'a' j’b,,;'; - ) r" -/«V (2/ il éu:, ///// Ay /fv.q g
\7/”/“ LA Lok Zose s CF Vti"/&i/z Enmfs gzt N
[OOC /{,:—, A "/"'1"'”/"'7«'1’( o / e //I/,,, ’ 7}‘4/@u /. 3&/& Aapege @ LTI
f&/:) r’/ A 7% ZCO/ Z_O,; ff",L/ IXE L /—34)0 _/, eSS

Pl ad B E L D0Es //, /e,
¥

[RPEAY




APPENDIX E

INFORMATION AS
CONTAINED IN THE NATIONAL
INVENTORY OF DAMS
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