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-, NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

NH- 00268

OLIVERIAN DAM

BENTON

GRAFTON COUNTY, NEW HAMPSHIRE

OLIVERIAN BROOK

November 20, 1978

BRIEF ASSESSMENT

Oliverian Dam is a zoned earthfill structure with 2-1/2 to 1 ".
slopes and a top width of 16 feet. The dam is 46 feet high and
1,060 feet long and has a maximum storage capacity of 2,700 acre-
feet. The U.S. Department of Agriculture, Soil Conservation Ser- _

* vice, Durham, Ne*-ampstv+ was responsible for the design and
construction of the dam.

Based on the visual inspection, review of design data and pre-
vious inspection reports, the 91-i-vr Xam is assessed to be in __"___

"l good condition.-However, the existence of the extensive founda- •
tion and internal drainage system designed for the dam could not

' •be verified during the field inspection. The functioning of this
. drainage system is critical to the stability of the dam, espe-

cially during any prolonged period of high water levels in the
impoundment.

• - The original hydrologic and hydraulic design data computations
. were based on the assumption that the structure would have a

moderate hazard potential. According to Soil Conservation Ser-
*° vice guidelines, failure of a dam with a moderate hazard poten-

tial would not result in the loss of life. Based upon Corps of
i i... Engineers' guidelines, Oliverian Dam does pose a threat to life

- and is therefore classified as having a high hazard potential.
Based on the dam's size classification (intermediate) and hazard
potential (high), the test flood is the probable maximum flood
(PMF) which has a routed peak outflow of 15,000 cfs. The total
spillway capacity of the dam is about 5,800 cfs or 39% of the
routed PMF. The test flood would overtop the dam by 2 feet. The .
routed peak outflow of the 1/2 PMF would not overtop the dam.

Oliverian Dam
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As a result of the Phase I investigation, it is recommonded that the
following investigations and/or maintenance items be completed within
one year of receipt of this report by the owner: 1) an engineering..
investigation to verify the existence and effectiveness of the toe drain
and relief wells designed for the structure; 2) an engineering evaluation
of the need for an improved trash rack design at the principal spillway;
3) the development of a formal warning system to be used in the event of
an emergency; and 4) repair of Joint #2 of the discharge conduit (second
joint upstream of the discharge end of the conduit).

Several items of remedial maintenance, as outlined in Section 7, should
be initiated with completion to occur within 24 months of receipt of
this report by the owner.

This Phase I inspection report was reviewed by both the U.S. Soil Conser-
vation Service and the U.S. Forest Service. Comnments received from
these agencies are contained in Appendix B.

EDWARD C. JORDAN CO., INC.

Donald R. Cote, P.E.
Vice President
Environmental Services

, -Dam
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P RE FACE

,,r This report is prepared under guidance contained in the Recom-
mended Guidelines for Safety Inspection of Dams, for Phase I
investigations. Copies of these guidelines may be obtained from
the Office of the Chief of Engineers, Washington, D.C. 20314.

" ! The purpose of a Phase I investigation is to identify expedi- 9..
tiously those dams which may pose hazards to human life or pro-
perty. The assessment of the general condition of the dam is
based upon available data and visual inspections. Detailed
investigation, and analyses involving topographic mapping, sub-
surface investigations, testing and detailed computational evalu-
ations 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 inspec-
tion team. In cases where the eservoir 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 t
the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external condi-
tions, 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 inspection can there be any
chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. In accordance with the established O
Recommended Guidelines for Safety Inspection of Dams, the spill-
way 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 S
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, con-
sidering the size of the dam, its general condition and the
downstream damage potential.

iv Oliverian Dam
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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

OLIVERIAN DAM

SECTION 1

PROJECT INFORMATION

1.1 GENERAL

a. Authority. Public Law 92367, August 8, 1972, author-
ized the Secretary of the Army, through the Corps of
Engineers, to initiate a National Program of dam inspec- • 0
tion 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. Edward C. Jordan
Co., Inc. has been retained by the New England Division
to inspect and report on selected dams in the states of 0 0
Maine and New Hampshire. Authorization and notice to
proceed were issued to Edward C. Jordan Company, Inc.
under a letter of December 1, 1978 from Max B. Scheider,
Colonel, Corps of Engineers. Contract No. DACW3379CO017
has been assigned by the Corps of Engineers for this
work. S o

b. Purpose

(I) To perform technical inspection and evaluation of
non-Federal dams to identify conditions which -

threaten the public safety and thus permit correc-
tion in a timely manner by non-Federal interests.

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

* 0
(3) To update, verify and complete the National In-

ventory of Dams.

1-1
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1.2 DESCRIPTION OF PROJECT

a. Location. The Oliverian Dam is located on the Olive-
rian Brook in the town of Benton, New Hampshire. N
440 -00.5', W 710-55.7'.

b. Description of Dam and Appurtenances. The Oliverian
Dam is a zoned earthfill dam located in a broad, steep-
sided valley. It is a flood control structure with a
two-stage principal spillway and an emergency spillway.

-* Both spillways have uncontrolled inlets. The principal -
spillway consists of a drop inlet concrete riser which
discharges to a 48-inch diameter reinforced concrete
conduit which passes through the dam (see Photos 3 and
5). The concrete conduit discharges to a plunge pool
at the pipe outlet. (See Photos 8 and 9). The emer-
gency spillway is a 100-foot wide, ungated, grass-lined
earth channel. A pond drain inlet is located upstream
of the principal spillway. Flow from the pond drain
inlet to the drop inlet riser is controlled by a slide
gate at the inlet structure. The Oliverian Campground
is located immediately downstream of the dam. (See
Photo 9).

c. Size Classification. Using the Corps of Engineers
"Recommended Guidelines for Safety Inspection of
Dams," Oliverian Dam is classified as an intermediate
size dam based on both maximum storage capacity (2,500
acre-feet) and height (46 feet). According to the
guidelines, an intermediate dam has a storage capacity
in the range of 1,000 to 50,000 acre-feet or a height
between 40 feet and 100 feet.

d. Hazard Classification. The Oliverian Dam is classified
as having a high hazard potential. The peak flow from
hypothetical failure of the dam was estimated to be
44,000 cfs based on the guideline procedures provided
by the Corps of Engineers. Failure of the dam would
result in river stages of approximately 12 to 13 feet
at the town of East Haverhill, New Hampshire located _

3.3 miles below the dam. Considerable damaae would be - .....
expected in the town with a chance for the loss of many
lives.

e. Ownership.

Current Owner: New Hampshire Water Resources Board
37 Pleasant Street

Concord, New Hampshire 03301

1 1-2 . .
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Previous Owner: None.

The Soil Conservation Service was responsible for the
design and construction of the dam. The dam and reser- -_.__-__-5 voir is on land administered by the U.S. Forest Service.

f. Operator.

New Hampshire Water Resources Board

U Contact: Vernon Knowlton - -
Tel: 1-603-271-3408

g. Purpose of Dam. Oliverian Dam is designed to provide
temporary storage of flood waters to prevent flooding
of primarily agricultural lands located below the dam.

S AI
h. Design and Construction History. The U.S. Department

of Agriculture, Soil Conservation Service (SCS) de-
signed the Oliverian Dam in 1959-1960. The dam was
constructed in 1961-1962 by the Brookside Construction
Company of East Hartford, Connecticut. Design and
construction data and records are available at the SCS * •
office in Durham, New Hampshire and are referenced in - -

Appendix B-1 of this report.

i. Normal Operating Procedure. The Oliverian Dam is a
self-operating flood control structure. The reservoir
level is normally controlled by the ungated two-stage 0.
principal spillway consisting of a drop inlet structure
which discharges through a 48-inch diameter concrete
conduit constructed beneath the dam. The normal oper-
ation of the dam during periods of high runoff does not
require an on-site operator. Periodic spot checks are
reportedly made of the structure, and inspections are
made annually. Personnel from the SCS, the New Hamp-
shire Water Resources Board, and the U.S. Forest Ser- - --. .
vice participate in these annual inspections.

1.3 PERTINENT DATA

a. Drainae Area. The drainaqe area above Oliverian Dam
is 10.6 square miles. The watershed is almost entirely
forested (see Photo 5). The terrain is characterized
by moderately steep to very steep slopes. There are
no other significant surface water bodies in the drain-
age area. Streambed slopes average about 350 feet per
mile.

1-3
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b. Discharge at Damsite. Oliverian Dam is provided with
a pond drain, a ty. -stage drop inlet principal spill-
way (ungated outlet works), and an emerqency spillway. __"-

The principal and emergency spillways are ungated. The
followinq discharqes were obtained from Soil Conservation
Service desian data. Discharges given below assume a
water surface elevation of 881.0 feet MSL (top of dam)
unless otherwise noted.

ITEM CAPACITY (CFS)

- Principal spillway (ungated outlet works) 360
Emergency spillway 5,390
Maximum flood at damsite Unknown
Total project discharge at test
flood (PMF) at elev 883.1 feet 15,200 J

Total project discharge at 1/2 PMF
at elev. 880.7 feet 5,400

C. Elevation. Mean sea level elevations were obtained "
from SCS design data information and cross-checked with
field survey elevations.

ITEM ELEVATION (FT ABOVE MSL) ...

Top of dam 881.0 +
PMF pool 883.1
Emergency spillway crest 874.0
Principal spillway crest -
low stane inlet 849.0

Principal spillway crest -
* high stage inlet 860.0 -

Design flood control pool 877.0
1/2 PMF pool 880.7
Streambed at centerline of dam 835.0
raximum tailwater Unknown
Normal water surface (top of
desian sediment storage pool) 849.0 -

Upstream invert of principal
spillway concrete conduit 836.0

. .1-4 - .
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d. Reservoir Length.

ITEM LENGTH (FEET)

Normal water surface 1400
Emergency spillway crest 3800
Full flood control pool 4100
Top of dam (elev. 881 ft) 4500 * .

e. Storage.

ITEM STORAGE CAPACITY (ACRE-FEET)

Normal water surface 164
Emergency spillway crest 1,804
Full flood control pool 2,153 .",
Top of dam (elev. 881 ft) 2,664 _

P14F pool 3,000

f. Reservoir Surface.

ITEM AREA (ACRES)

Normal water surface 30
Emergency spillway crest 106 - "
Full flood control pool 120
Top of dam (elev. 881 ft) 140
PMF pool 150

,. ~~. Dam .. • - -- .

Type - Zoned earthfill dam

Length - 1060 feet + _ ""

Height - From crest of embankment to streambed, the dam
is about 46 feet high.

1-5
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Top Width - 16 feet

Side Slopes - 2-1/2 horizontal to 1 vertical at both
the upstream and downstream embankments. The upstream ,-4 •
slope has a 10 foot berm at and a 3:1 slope below
elevation 849 feet.

Zoning - The core consists of unified classification SM
material with a top width of 16 feet and 2-to-l side
slopes. The shells are composed of unified classifica- -
tion GM-GW material, approximately 2 feet thick. See
Appendix B. ""

Impervious Core - Unified classification SM material.

Cutoff - Key trench with 12 foot bottom width back-
filled with SM material, depth varies from 0 to 10
feet.

Grout Curtain - Not applicable.

h. Diversion and Regulating Tunnel. Not applicable.

i. Spillway.

Type -

1) Principal spillway- uncontrolled, two-stae, 0
drop inlet concrete riser discharging to a 48-inch
diameter reinforced concrete conduit.

2) Emergency spillway - uncontrolled earth-lined -

saddle spillway.

Length -

1) Principal spillway - two weirs 3 feet - 2
inches long with crest elevation at 849 feet MSL
and two weirs 12 feet long with crest elevation at I O
861 feet MSL (see Photo 3). .

2) Emergency spillway - Crest length is 100 feet
from sidewall to sidewall.

* Crest Elevation- S

1) Principal spillway:

1.-6
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a) High stage inlet - 860.0 feet ISL .
b) Low stage inlet - 849.0 feet MSL

2) Emergency spillway - 874.0 feet MSL

Gates - None. -- *--,- -

Downstream Channel -

1) Principal spillway - There is a plunge pool
at the outlet of the concrete conduit. The
banks of the plunge pool are protected against . 0
erosion by rip-rap. Below the plunge pool,
the streambed is composed primarily of sand
and gravel. The overbank area is primarily
agricultural land. There is a recreation
area directly downstream of the dam.

2) Emergency spillway - The emergency spillway
discharges to the overbank area of the stream.
The overbank area below the emeraency spill- .
way is covered with a moderate growth of
brush and small trees. _ *

Other - Principal spillway - The low level inlets
ne on either side of riser) are provided .--

with trash racks consisting of a rebar steel
grill with 8-inch by 8-inch openings. The-- -

high stage inlets are provided with bar -

racks.

Emergency spillway - The emergency spillway ." -" -. - -

has no trash control facility.

j. Regulating Outlets. * O

Invert Elevation - 836.5 feet MSL

Size - 30-inch diameter

Description - A 30-inch diameter concrete conduit : O
extends approximately 50 feet from the riser out into
the reservoir. The pond drain outlet is controlled by -..-- -.
a slide gate at the principal spillway riser.

Control Mechanism - Manually operated liftin screw
accessible from the top of the concrete riser (see S S
Photo 6). " -

h 1-7
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SECTION 2

ENGINEERING DATA

*2.1 DESIGN

Oliverian Dam was designed by the U.S. Department of AQri-
culture, Soil Conservation Service (SCS) in 1960. The
design included engineering studies of the hydrology of the
watershed and the hydraulics of the dam and spillways; -S.
geotechnical evaluation of the foundation and embankment
materials; and structural stability analyses under various
hydraulic loadings.

2.2 CONSTRUCTION

The dam was built during 1961 and 1962 by Brookside Construc-
tion Company of East Hartford, Connecticut. It was com-
pleted and final acceptance was given on September 4, 1962.
Records of construction were maintained by representatives
of the SCS. During construction, quality control was main-
tained by the SCS. "As-built" drawings are available at the
SCS office in Durham, New Hampshire. (Photostatic copies of
selected sheets are included in Appendix B of this report).

2.3 OPERATION

Operation data consists of reports of inspections and @0
remedial maintenance performed on the dam. Annual inspec-
tion reports for 12 of the 17 years since completion of the
project were available for review. Copies of some of the
annual inspection reports are contained in Appendix B.

2.4 EVALUATION

a. Availability. Design, construction and operation data
are available at the Soil Conservation Service office
in Durham, New Hampshire. A list of available data is
included in Appendix B of this report.

b. Adequacy. The data made available by the SCS is
deemed adequate for review of the project.

c. Validity. The evaluation of the SCS design and con-
struction data disclosed two areas of concern regarding • _

2-1 V,
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the long-term safety of the structure. Of primary "
significance, the design called for the installation of -
an extensive subsurface drainage system within the dam. -
This drainage system, as designed, was to consist of
rock toe drains and relief wells for control of the
phreatic surface in the dam and hydrostatic pressure
beneath the dam, and filters for prevention of piping.
However, during the visual inspection, the presence of
the designed toe drains or filters could not be con-
firmed. There is a possibility that the drains have .9
been covered by soil fill.

The other area of concern pertains to the fact that the * --
design spillway/storage capacity of the dam for flood .- -

control purposes was based on the dam being a Class B -
structure. According to SCS criteria, a Class B struc- ft
ture would not constitute a hazard to human life if
failure were to occur. This evaluation has determined
that there is a chance for significant loss of life if
the structure were to fail with the water level to top
of dam.

.

2-2
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SECTION 3

VISUAL INSPECTION - - ,

3.1 FINDINGS

a. General. The Oliverian Dam is an earthfill structure
located in a broad, steep-sided valley. It is a flood
control structure with a two-stage principal spillway
and an earth-lined emergency spillway. The Oliverian - .
Campground is located immediately downstream of the dam.

b. Dam. The dam is approximately 46 feet high and 1,060
feet long. It has 2-1/2 to 1 side slopes and a 16 foot
wide crest. The surfaces of the structure are vegetated
with weeds and grass. See Appendices A, B and C for
detail inspection findings, plans, sections, sketches,
and photographs. The following major items were noted
in the visual inspection:

(1) Structural. * .

a) The crest of the dam appears true to line and
grade (see Photos 1 and 2). It is well vege-
tated and in good condition. The field survey
made during the inspection indicated that a
maximum vertical variation of 1 foot exists
across the crest of the dam. At least a
portion of this difference can be attributed
to the variation in the densely matted vege-
tative cover on the crest.

b) The upstream slope appears stable and generally * .
true to line and grade (see Photo 2). Several
groundhog borrows were observed in the slope
about elevation 860. The vegetation on the
slope is in poor condition. Several areas are
bare due to rodent activity, wave action, and
trespass.

c) The downstream slope appears stable and the
vegetation is fair to aood. Some rodent
activity is evident and several paths have
developed from trespass.

d) Along the downstream toe of the dam seepage
was noted in the area of Station 8+00 and a

S3- ,. . . ,
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wet area exists in the area of Station 4+50
(see Appendix B for stationing). The seepage
at 8+00 was estimated to be 10 gpm or less and
was not concentrated in any one area. .

e) Seepage was observed around the outlet end of
the principal spillway conduit. The seepage
is coming through the riprap in this area and
was estimated to be about 10 gpm. Some silt
build-up on the riprap of the plunge pool was
observed, but direct evidence of piping of
soil from the earthfill could not be estab-
lished. This seepage may represent the dis- .

charge from the internal drainage system,
however, this could not be confirmed. Rust
staining was observed near the area of the con-
crete discharge pipe outlet.

f) Some of the rip'ap along the sides of the
plunge pool has been displaced and bank
erosion is occurring.

g) The downstream rock toe drain was not visible.
However, as shown on the "as-built" construc-
tion drawings supplied by the Soil Conservation
Service the toe drain may be covered by earth-
fill.

(2) Hydraulics - During the visual inspection on Novem-
ber 20, 1978 the water level in the reservoir was ',.
at about elevation 850 feet. Water was entering
the low stage inlets of the principal spillway.
The low stage inlets are provided with steel grill
trash racks with 8-inch x 8-inch openings. Two
widely spaced bars form the trash rack for the high
stage inlets. It was noted that large pieces of
debris could enter the spillway riser. Apparently,
the emergency spillway has never been used. During
periods of high runoff, a reservoir operator is not

.-.* needed at the dam. Inflow to the spillways occurs - -

through uncontrolled inlets. Energy dissipation of
principal spillway discharges is provided by a
plunge pool. There is no designed energy dissipator
at the outlet of the emergency spillway.

c. Appurtenant Structures. The principal spillway riser
and outlet conduit were inspected as appurtenant struc-

* tures. The concrete spillway riser was found to be in
good condition with no evidence of serious erosion or

.. spalling. The 48-inch diameter outlet conduit was also
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found to be in good condition. It was observed that a
6-inch sag in grade occurs along the invert of the pipe
near the centerline of the dam. The pipe joints are
good except for Joint #2 from the downstream end which
is cracked and spalled and is open about 1/2 inch. How-
ever, the bell and spiggot of the pipes still have ade-
quate overlap. The slide gate of the pond drain outlet
appeared to be in good operating condition.

d. Reservoir Area. The reservoir shoreline is primarily ..--
forested with moderate slopes above maximum water sur-
face. No dwellings are located on the reservoir. No
evidence of recent or potential slope failures was
observed during the field inspection. The approaches to -.--....

both the principal and emergency spillways were clear.

e. Downstream Channel. The channel of Oliverian Brook
downstream of Oliverian Dam lies in a broad, flat valley
section with steeply sloping sides. The channel slope
averages approximately 3.4 feet per thousand. The
streambed is composed primarily of sand and gravel with
some cobbles. The overbank area is primarily pasture . 0
land. A plunge pool, acting as an energy dissipator,
exists in the channel at the outlet of the principal
spi 1 !way.

3.2 EVALUATION

Based on the visual inspection the dam appears to be in good
condition. Some maintenance, as outlined in Section 7, is
necessary to assure the long-term safety of the structure.
It appears necessary that further investigation be made to
establish the existence and effectiveness of the rock toe
drain and filters.

- - S
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SECTION 4

OPERATING PROCEDURES

4.1 PROCEDURES

The Oliverian Dam is a self-operating flood control structure.
The reservoir level is controlled by a two-stage principal
spillway and an emergency spillway. The principal spillway
consists of a drop inlet structure which discharges to a 48-
inch diameter concrete conduit constructed beneath the dam.
The emergency spillway is a 100-foot wide, uncontrolled,
grass-lined earth channel.

Periodic spot checks are reportedly made of the dam by New -_

Hampshire Water Resources Board personnel. An annual inspec- - *
tion is performed by personnel of the Water Resources Board
and representatives of the Soil Conservation Service and the
U.S. Forest Service. Inspection records are available at the
SCS office in Durham, New Hampshire.

An operator for the facility is not available in the im- 0 0
mediate vicinity. Personnel responsible for the structure
are located at the N.H. Water Resources Board office at
Concord, N.H.

4.2 MAINTENANCE OF DAM _

* S

The Oliverian Dam appears to be generally well maintained.
Conditions identified during the regular annual inspections
are reportedly attended to by personnel of the N.H. Water
Resources Board. A loa of maintenance activities is kept at
the Water Resources Board office in Concord, New Hampshire. • .0

4.3 MAINTENANCE OF OPERATING FACILITIES

The only mechanical operating feature of the dam is a pond
drain outlet. The gate stem for this drain was observed to
be bent and a protective wood housing for the stem has been
damaged. This gate was partially operated during the inspec- o
tion and the damage noted did not appear to affect operation .. L... .
of the qate. The principal spillway facilities are maintained
in good condition.

4-1
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4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

There is no formal warning system in effect. There is no
means of remote monitoring of reservoir level.

4.5 EVALUATION

The Oliverian Dam is periodically inspected, and records are
kept of inspection and maintenance activities. The inspection
report file made available for this study did not contain
reports for 1968, 1972-73, or 1975-76. Personnel responsible .
for the operation and maintenance of the dam are located at
the New Hampshire Water Resources Board office in Concord, -

New Hampshire and are not readily available to view conditions
at the dam. There is no formal warning system in effect. As
outlined in Chapter 7, certain items of maintenance have
apparently been neglected recently and are in need of atten-
tion.
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SECTION 5

HYDRAULIC/HYDROLOGIC.

A -0

- 5.1 EVALUATION OF FEATURES

a. General. Oliverian Dam and reservoir is a flood control

project designed by the Soil Conservation Service. The
project consists of a 1060-foot long earthfill dam

U provided with a two-stage principal spillway and an
emeroency spillway. The principal spillway consists of
a drop inlet structure which discharges to a 48-inch
concrete conduit constructed beneath the dam. The
concrete conduit discharges to a plunge pool at the pipe
outlet. The emergency spillway is a 100-foot wide, non- . i
gated, grass-lined earth channel.

b. Desiqn Data. Original hydrologic and hydraulic design
data was obtained from the Soil Conservation Service
(SCS) office in Durham, New Hampshire. The Oliverian
Dam was desioned as a flood control project. The SCS
classified the dam as a Class B structure indicating a
moderate downstream hazard which corresponds to a poten-
tial serious economic loss in case of failure of the dam
(but no loss of life). Using this classification, SCS
criteria require that the dam be capable of safely -

passing, through a combination of storage and discharge,
The runoff resulting from two-thirds of the probable
maximum 6-hour precipitation.

The SCS used a runoff curve number-unit hydroaraph
approach to determine the inflow hydrographs resulting

3 from the various storms used in the design of the prin- 0
cipal and emergency spillways and the dam freeboard.
The maximum precipitation used in design was 12.04
inches which resulted in 6.60 inches of runoff using a
curve number of 60. Standard tables were used to deter-
mine storm distribution. The inflow hydrograph was
constructed using a standard unit-graph which was deter- 0
mined from rainfall amount and runoff curve number. The
reservoir routing was accomplished by a graphical
procedure. The peak inflow of the freeboard hydroaraph
(maximum Flood used in design) was 11,700 cfs. The
routed peak was computed to be 5,700 cfs resultina in
a reservoir water surface elevation at the dam of 880.8
feet.

5-1 Dam
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The principal spillway was designed to pass, through a
combination of storage and discharge, the 100-year flood

-' *flow. The 100-year flood discharge was assumed to
result from the 100-year 6-hour precipitation. The emer-
gency spillway crest was set at the elevation corresponding "
to the maximum storage required to pass the 100-year flood.
The discharge capacity of the principal spillway was
determined by the approximate bank full discharge
capacity of Oliverian Brook (about 350 cfs).

A 50-year sediment volume of 164 acre-feet was provided
in design.

c. Experience Data. No reports regarding specific hydro-
logic/hydraulic events was disclosed. It was reported
by the SCS personnel at Dunham, N.H. that high water
line to date is approximately 1 foot below emergency
spillway crest.

d. Visual Observations. Erosion has occurred along the
upstream face of the dam probably as a result of ice and

0 wave action. This erosion has scoured portions of the -protective vegetative cover and removed some of the
earth embankment shell in places. It was also noted
during the field inspection that the trash racks provided
at the principal spillway appeared insufficient to
prevert clogging.

6 0
e. Test Flood Analysis. Based on the Corps of Engineers

"Recommended Guidelines for Safety Inspection of Dams,"
Oliverian Dam is classified as a high hazard dam (see
Section f. below). Therefore, the test flood would
equal the probable maximum flood. The drainage area

* above the dam is 10.6 square miles and was characterized I S

as mountainous. The PMF was estimated to have peak
inflow of 20,700 cfs. The routed peak outflow of the
PMF was estimated to be 15,350 cfs. The inflow hydrograph
was assumed to occur with initial reservoir water sur- .-

face elevation at the crest of the low stage inlet of
. the principal spillway. The total spillway capacity of -

the dam would be capable of discharging about 39% of the
estimated PMF. The PMF event would overtop the dam by
2.1 feet. The 1/2 PMF event would not overtop the dam
(see Appendix 0).

* f. Dam Failure Analysis. To determine the hazard classi- 0
fication of Oliverian Dam accordino to Corps of Engineer
guidelines, the potential impact of failure of the dam

0 5-2 a .
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at maximum pool (elev. 881 ft) was assessed. The failure
analysis relied upon the "rule of thumb" guidance pro-
vided by the Corps of Engineers. The hazard potential
was determined by calculating downstream dam failure
hydrographs which might result from a breach of the dam.

The flood peak at the dam from failure was estimated to
be 44,000 cfs. It would take the reservoir 1 to 2 hours
to empty. At the town of East Haverhill, New Hampshire,

GI located approximately 3.3 miles downstream of the dam, .
the peak flow from failure would be about 16,500 cfs
resultina in river stages of 12 to 13 feet. Flood
depths of 6 to 8 feet would likely occur in the town.
Approximately 20 structures, many of which are residen-
tial, would be affected by high water levels. Therefore, - -
the Oliverian Dam is classified as havina a hiah hazard
potential.

65-3 5
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SECTION 6

STRUCTURAL STABILITY jjj

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations. Based on the visual observations,
the Oliverian Dam appears to be in good condition. The
crest and slopes of the dam appear true to line and

U grade. Trespassing has resulted in the formation of .
paths on the embankment slopes. Several groundhog
burrows were observed during the field inspection. The
vegetation on the slopes is generally fair to good,
however, wave and ice action has caused erosion of the
upstream slope from elevation 850 to 860+. Some minor
seepage is occurring along the downstream toe of the dam
and near the outlet of the principal spillway conduit.
This may be the discharge from the rock toe drain,
although this could not be verified during the visual
inspection. The rock toe drain indicated on the con-
struction drawings is not visible in the field. The
status of this drain is of major concern because of its
direct effect on the safety of the structure.

b. Design and Construction Data. Design and construction
data is available at the SCS office in Durham, New
Hampshire. The data available is referenced in Appendix
B. Review of the design data indicates that a detailed
assessment of the structural stability of the dam was
made during design. Factors of safety consistent with
current design practice were obtained during the struc- - . -
tural stability investigations. The existence and
effectiveness of the drains could not be confirmed
during the investigation.

c. Operating Records. Records of inspections and mainte-
nance activities are available. Review of these records
indicates that inspections have been made on an annual
basis (however, reports are available for only 12 of 17 4 .
years) and that maintenance has been done as necessary.
These records indicate that a timber "flap gate" was
installed in the principal spillway to protect the pond
drain gate valve. This "flap gate" was not observed
during the inspection.

d. Post-Construction Changes. The only post-construction
change known is the installation of the "flap gate"
discussed above.
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e. Seismic Stability. No analysis of seismic stability was
made during design of the project. The dam is located.
in Seismic Zone No. 2 and in accordance with Phase I
guidelines does not warrant seismic analysis.

6-2.
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SECTION 7 ."

ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES
,.. .... •

7.1 DAM ASSESSMENT

a. Condition. Based on the visual inspection findings,
performance history and a review of available design,
construction and operation data, the Oliverian Dam is .
assessed to be in good condition. The structure appears
to be generally well maintained and the visual inspection
disclosed no evidence of serious distress. Analyses
made during design stage disclosed the need for a toe
drain and relief wells. The design and construction
data indicate the existence of such drainage, however,
its existence was not confirmed during the visual in-
spection nor durinq review of construction and post-
construction photographs. Lack of drainage at the toe
of the structure would present a potentially hazardous
condition at the dam if the reservoir is maintained at a
high level for a period of time sufficient to allow .0 0
saturation of the embankment.

The hydraulic/hydrologic design of Oliverian Dam was
carried out using generally accepted procedures for
hydrograph development, reservoir routinq, and hydraulic

i design. The dam appears to be constructed essentially .0
as designed with respect to the hydraulic features of
the project with the exception of the top of the south
wall of the emergency spillway at the control section
which appears to be about 0.5 feet lower than the design
elevation. The major concern with the design data lies -

3 in the assumption of a Class B structure instead of a 0 S

Class C structure. The latter would indicate a high
hazard potential as opposed to a moderate hazard poten-
tial. The maximum precipitation used in design (12.04
inches) corresponds to approximately 60% of the probable
maximum precipitation. Incorporated in the value of
12.04 inches was an area reduction factor which would
not seem to be warranted. It is noted that the dam
would be overtopped by about 2.1 feet by the PMF as
developed using the Corps of Engineers guidelines. The
spillway capacity is about 39% of the PMF, however, the
1/2 PMF would not overtop the dam.

The principal spillway appears to lack adequate trash
racks. It was reported by the SCS that no problems have
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developed from debris enterinq the principal spillway
riser. However, it was noted during the inspection that
the spaces in the trash rack could allow large pieces of
debris to enter and the outlet conduit could potentially
become clogged with no provision available to clear it. -

b. Adequacy of Information. The information available is
deemed adequate for the current Phase I assessment.

c. Urgency. The recommendations and remedial measures - *
should be implemented within the time periods specified
below in Sections 7.2 and 7.3. All time periods are
assumed to start upon receipt of this report by the
owner.

d. Need for Additional Investigation. Additional investi-
aation is not considered necessary for the current
assessment.

7.2 RECOMMENDATIONS

Further engineering evaluation of the hydrology of the 0 •
watershed and hydraulics of the dam should be made within 24
months with regard to increasing spillway capacity with the
findings being implemented as necessary.

Further engineering investigation should be initiated with
completion to occur within 12 months to determine the exis- -
tence and effectiveness of the rock toe drain and relief -""
wells proposed in the design of the structure.

An engineering evaluation of the principal spillway should be
completed within 12 months to determine the need for improved
protection against debris clogging. This evaluation should
result in the design and construction of an improved trash
rack.

7.3 REMEDIAL MEASURES

a. Operating and Maintenance Procedures. The program of ,
regular inspection and maintenance of Oliverian Dam
should continue. Detailed inspections should be made
by a qualified engineer every two years and frequent
checks should be made by a designated operator, especially

* during periods of anticipated heavy runoff. The inspec-
tions should include a walk through the discharge con-
duit. Future insDections should also monitor the ex-
isting 6-inch sag in grade that occurs along the dis-
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charge pipe (see Section 3.1.c.). The following speci-
fic maintenance and operating procedures should be -

implemented with time period for completion given in -

* parentheses at the end of the item. ..

(1) The riprap along the sides of the stilling basin
should be repaired (24 months).

(2) Joint #2 from the outlet pond of the outlet conduit
* should be repaired (12 months). S. -

(3) The upstream slope of the embankment below elevation
865 should be reshaped. The slope should also be
reseeded in areas dominated by weeds (24 months). . -

(a) The worn paths on the embankment should be reshaped ,
and vegetated (24 months).

(5) Rodents living on and in the embankment should be
exterminated and their burrows filled and surface
areas re-vegetated (24 months).

(6) Provide around-the-clock surveillance during "
periods of anticipated high runoff (12 months).

(7) Develop a formal warning system and implement its
use in the event of an emergency (12 months).

7.4 ALTERNATIVES

None.

* •
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VISUAL INSPECTION CHECKLIST
PARTY ORGANIZATION

*PROJECT Oliverian Dam DATE 11/20/78

TIME P.M.

WEATHER Sunny, cold

-W.S. ELEV. 850 U.S. 834 DN.S.

PARTY:

1. Stephen Cole 6.--________________

2. John Devine 7. ___________________ * Lt

3.- David Nyman 8.

4. Tim Noonan ________9.__ _______________

5. Dan Lane 10. 0

PROJECT FEATURE INSPECTED BY REMARKS

1. Geotechni cal Cole

12. Structural Cole, Nyman, Devine 0

3. Hydraulics/Hydrology Devine

4. Civil Nyman

5. Survey Noonan

6. Photography Nyman, Devine

Review Inspection Stanley Walker

11/30/78 Charles Horstmann

No significant differences found from inspection of 11/20/78-

NOTE: See Supplementary Inspection Notes Following Checklist

b A-1
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INSPECTION CHECKLIST

PROJECT Oliverian Dam DATE 11/20/78

PROJECT FEATURE Embankment NAME Cole .. .

DISCIPLINE Geotechnical NAME___________

AREA EVALUATED CONDITIONS

DAM EMBANKMENT

Crest Elevation 881

Current Pool Elevation 850+

Maximum Impoundment to Date 873+

Surface Cracks None

Pavement Condition Turf

Movement or Settlement of Crest None apparent

Lateral Movement None

Vertical Alignment Good

Horizontal Alignment Good

Condition at Abutment and at Good
Concrete Structures 0

Indications of Movement of None
Structural Items on Slopes

Trespassing on Slopes Groundhon burrows and foot paths

Sloughing or Erosion of Slopes Erosion has occurred on upstream
or Abutments face, wave cuttina -

Vegetation Fair, some weeds and poorly vege-."
tated areas.
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AREA EVALUATED CONDITIONS

DAM EMBANKMENT (cont.) - -

Rock Slope Protection - Riprap No riprap, upstream face, riprap
Failures failure near outlet pipe

Unusual Embankment or Downstream Seepage near outlet pipe outfall

Seepage

Piping or Boils None

Foundation Drainage Features None found

Toe Drains None found

Instrumentation System None

70
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INSPECTION CHECKLIST

PROJECT Oliverian Dam DATE 11/20/78

. PROJECT FEATURE Intake Channel/Structure NAME Cole, Devine -

DISCIPLINE Geotechnical, Structural NAME Nyman
Civil

AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL AND Principal Spillway and " ".

INTAKE STRUCTURE Pond Drain Outlet ."

a. Approach Channel

Slope Conditions Generally flat

Bottom Conditions Gravel

Rock Slides or Falls None

Log Boom None

Debris Some stumps and logs

Condition of Concrete Lining None _

Drains or Weep Holes None

- b. Intake Structure

Condition of Concrete Good, no spall or cracks

Stop Logs and Slots None

NOTE: Low stage inlet trash
rack is a 44 reinforcing steel ,.
cage with 8" openinas.
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INSPECTION CHECKLIST

PROJECT Oliverian Dam DATE 11/20/78

PROJECT FEATURE Control Tower NAME Cole, Devine * -

DISCIPLINE Structural, Civil NAME Nyman
Hydrology/Hydraulics

u AREA EVALUATED CONDITION

OUTLET WORKS - CONTROL TOWER Principal Spillway
and Pond Drain

a. Masonry and Structural

General Condition Good

Condition of Joints Good

Spalling None
6 S

Visible Reinforcing None

Rusting or Staining of Concrete Some rust staining, north side
near mid-heiqht

* Any Seepage or Efflorescence None 0 0

Joint Alignment Good

Unusual Seepage or Leaks in Gate None
Chamber

Cracks None

Rusting or Corrosion of Steel Around inlet area of pond drain

b. Mechanical and Electrical

Air Vents None

Float Wells None

Gate Hoist None * S

Elevator None
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AREA EVALUATED CONDITIONS

OUTLET WORKS - CONTROL TOWER (cont.)

Hydraulic System None

Service Gates Pond drain gate valve in
Emergency Gates 30 inch pipe *

Lightning Protection System None

Emergency Power System None

Wiring and Lighting System None • S

SI

* S
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INSPECTION CHECKLIST

. PROJECT Oliverian Dam DATE 11/20/78

PROJECT FEATURE Transition & Conduit NAME Cole
mum0

DISCIPLINE Structural, Civil NAME

AREA EVALUATED CONDITION

tj -.. S
OUTLET WORKS - TRANSITION AND CONDUIT Principal Spillway and

Pond Drain

General Condition of Concrete Good

Rust or Staining on Concrete None

Spalling Hone

Erosion or Cavitation None

Cracking See note below

Alignment of Monoliths N/A

Alignment of Joints See note below

Numbering of Monoliths N/A

NOTE: Outlet conduit is a
48-inch diameter reinforced

* concrete pipe. Joint 42 from •outlet end is open about 1/2"
and cracked in two places. No
leakage in pipe. Pipe qrade sags
near center of dike about 6
inches.

-.
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PERIODIC INSPECTION CHECKLIST

PROJECT Oliverian Dam DATE 11/20/78 - .

PROJECT FEATURE Outlet Structure/Channel NAME Cole, Devine ... .""

DISCIPLINE Structural, Geotechnical NAME Nyman

Hydrology/Hydraul ics

AREA EVALUATED CONDITION

OUTLET WORKS - OUTLET STRUCTURE AND Principal Spillway and
OUTLET CHANNEL Pond Drain

General Condition of Concrete Good

Rust or Staining None

Spalling None

Erosion or Cavitation None

Visible Reinforcing Steel exposed at end of pipe

Any Seepage or Efflorescence Seepage near pipe outlet through
riprap

Condition at Joints Okay

Drain holes None found

Channel

Loose Rock or Trees Overhanging None -
Channel

Condition of Discharge Channel Fair to good - some scour. Rip-
rap failure has occurred on
banks and some erosion has _

occurred.

* 0
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INSPECTION CHECKLIST

PROJECT Oliverian Dam DATE 11/20/78 ,

PROJECT FEATURE Spillway NAME Cole

DISCIPLINE Geotechnical, Hydraulics/ NAME Devine
Hydrology

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR, APPROACH Emerqency Spillway
AND DISCHARGE CHANNELS Earth-lined Saddle

a. Approach Channel .
4 _5

General Condition Good

Loose Rock Overhanging Channel None

Trees Overhanging Channel None

Floor of Approach Channel Vegetated

b. Weir and Training Walls

General Condition of Concrete Note: Training walls are
Ii and Masonry vegetated earth, natural ground S

on north sidewall, earthfill on -
Rust or Staining south sidewall. No erosion at -.-

spillway floor or sidewalls. --- --

Spalling

P Any Visible Reinforcing

Any Seepage or Efflorescence

Drain Holes

c. Discharge Channel S 6

General Condition Fair

Loose Rock Overhanging Channel None

Trees Overhanging Channel Trees in channel ---

Floor of Channel Turf and forest duff

Other Obstructions
A-9
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INSPECTION CHECKLIST

PROJECT Oliverian Dam DATE 11/20/78

PROJECT FEATURE Service Bridge NAME Nyman

DISCIPLINE Civil NAME__

AREA EVALUATED CONDITION

* OUTLET WORKS SERVICE BRIDGE

a. Superstructure NOT APPLICABLE - _

Bearings

Anchor Bolts

Bridge Seat

Longitudinal Members

Under Side of Deck

Secondary Bracing

Deck

Drainage System

Railings
0

Expansion Joints

Paint

b. Abutment & Piers

General Condition of Concrete

Alignment of Abutment

Approach to Bridge

Condition of Seat & Backwall NOT APPLICABLE
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SUPPLEMENTARY INSPECTION NOTES

OLIVERIAN DAM
BENTON, NEW HAMPSHIRE

APPENDIX A 8.

1 CONCRETE STRUCTURES IN GENERAL

a. Concrete Surfaces. The surfaces of the concrete in the
outlet riser and the concrete pipe were found to be in .. -.
good condition. No sign of spalling was observed, only .-
minor rust-staining was observed inside of the outlet
structure. -

b. Structural Cracking. No cracking of the inlet riser was
observed. The interior of the outlet pipe was also
found to be free from structural cracks. Joint #2 from
the downstream end in the outlet pipe was found to have
been cracked in two areas and a small section approxi-
mately 2 inches by 4 inches had been spalled from the

". joint.

c. Movement, Horizontal and Vertical Alignment. The
concrete structures show no evidence of abnormal movement.
They appear true to line and grade.

d. Junctions. The earth embankment portion of the dam is •
essentially separate from the concrete inlet structure, .
however, the outlet pipe does run through the dam.
There appear to be no evidence of distress between the
earth section of the dam and the concrete.

e. Drains. No drains were observed at the dam structure. V

f. Water Passages. The surface of the low stage and high
stage inlet passageways to the outlet structure were
found to be in good condition with no signs of erosion.
The interior surface of the outlet pipe was also found
to be in good condition with no sign of significant S .
erosion.

g. Seepage or Leakage. No seepage or leakage was observed
to be occurring into the outlet pipe. No seepage was
observed to be occurring through the side walls of the
inlet riser. 5 •
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h Monolith Joints and Construction Joints. All joints in

the outlet riser were found to be tight and in oood
condition.

i. Foundation. The outlet riser appears to be founded on
soil. No evidence of scour around the outlet structure
or foundation distress was observed.

j. Abutments. There are no concrete abutments.

2. EMBANKMENT STRUCTURES

a. Settlement. Based on the visual inspection there is no
evidence of general or localized settlement of the
structure.

b. Slope Stability. The upstream and downstream slopes of -AL
the Oliverian Dam appear to be stable. No evidence of
slope instability was found. The upstream slope of the
embankment has undergone substantial erosion due to wave
action. This erosion has not effected the overall
stability of the slope at this time.

c. Seepage. Some seepage was observed to be occurring
downstream of the toe of the dam near the northerly
abutment below the emergency spillway. This seepaqe
appears to be in an old streambed, located downstream of
the dam. No particular point of seepage could be ob- .
served and is generally a large wet area. Seepage was
observed to be occurring south of the outlet pipe at the
toe of the dam and also directly beneath the outlet
pipe. This seepage was estimated to be between 5 and 10
gpm and substantial rust staining has occurred in this
area. Some build-up of silt in the riprap immediately
downstream of this seepage area was observed. Some
minor seepage is also occurring along the southerly toe
of the dam in the form of a wet area. At the time of
inspection the water level was only about 6 inches above
the low stage inlet and the potential for downstream
seepage was minimal.

A number of groundhog burrows were observed in the
upstream slope of the dam at approximately the elevation
of the high stage inlet. Two groundhog burrows were

i . observed on the downstream slope. It appears that these
are inactive burrows, however, they have not all been -
refilled. A substantial amount of mouse and mole acti-
vity has also occurred on the upstream slope causing raw
areas and loss of vegetation.

*p A-12 .3
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3. SPILLWAY STRUCTURES

The spillway structures of the dam consist of the two-stage
drop inlet riser constructed of concrete and an emergency
saddle spillway located in the north abutment of the dam. 0
The emergency spillway is a turf-lined channel.

a. Control Gates and Operating Machinery. The low stage
and high stage discharge openings in the spillway outlet
are not gated, however, a 30-inch pond drain gate exists.
This gate valve was found to be operational.

b. Unlined Saddle Spillways. The emergency spillway
located in the north abutment of the dam is an unlined
saddle spillway. This spillway has a turf surface. The
grass growth is intermixed with weeds and small brushes.
Substantial erosion has occurred at and above the low .
stage water level on the pond end of the spillway. The
spillway itself has a flat slope and appears to be
resistant to erosion, however, the downstream end of
this spillway is steep and shows evidence of some erosion
due to rainfall.

c. Approach and Outlet Channel. The approach channel to .
both the low stage - high stage inlets of the principal
spillway and the emergency spillway were found to be
clear and unobstructed. The trash rack located around
the low stace inlets consist of No. 4 rebar made into a
grill of approximately 8-inch squares. The high stage 0 0
inlet is protected by only two horizontal pipes. These
pipes are at least 12 inches apart and it would apparently
not limit the entrance of debris into the high stage
inlet. One log was observed at the bottom of the outlet .-

chamber. The approach to the emergency spillway was
found to be clear and unobstructed. The outlet channel , •
of the principal spillway was found to be clear and
unobstructed. The outlet channel from the emergency
spillway is covered with trees and could be easily
obstructed by debris.

d. Stilling Basin. The stilling basin at the principal .0 "
spillway outlet consists of a plunge pool with riprap
banks. It was evident during the inspection that some
erosion has occurred along the banks of the stilling .. ---

basin. The bottom of the basin does not show evidence
of deep scour or erosion. The downstream area of the
emergency spillway shows no signs of serious scour or 0_ 
erosion indicating that the emergency spillway has
probably never been utilized.

A-13 _
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4. OUTLET WORKS

The pond drain outlet consists of a 30" diameter feeder pipe
discharging to the concrete riser. There is a gated valve at
the inlet to the riser which is operated from the riser. The
pond drain outlet appeared to be operable.

5. SAFETY AND PERFORMANCE INSTRUMENTATION

None.

6. RESERVOIR

a. Shoreline. No permanent or temporary dwellings are
located along the reservoir shoreline. The potential
for slope failure along the reservoir shoreline appeared A
minimal. The shore is heavily forested with moderate
slopes above maximum pool.

b. Sedimentation. No significant accumulation of sediment
was observed. Sediment does not impede the approach to

* either spillway nor decrease the flood control capacity
of the reservoir.

c. Potential Upstream Hazard. No potential upstream
hazard was observed.

d. Watershed Runoff Potential. The drainage area consists
primarily of lands of the White Mountain National Forest.
Significant changes in watershed runoff potential are
not expected to occur.

7. DOWNSTREAM CHANNEL

The channel of Oliverian Brook lies in a broad, flat valley
section with steeply sloping sides. The channel slope is
relatively flat. The streambed is composed primarily of sand
and gravel. The overbank area is primarily pasture land.

* 8. OPERATING AND MAINTENANCE FEATURES .

a. Reservoir Regulation Plan. The principal and emergency
spillways are non-gated. The reservoir was designed to
maintain the water surface elevation at the top of the
sediment control pool.

b. Maintenance. Based on the visual inspection it appears
that maintenance is performed on the dam on an as-needed

* A-14 •
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basis. The concrete structures are in good condition.
The upstream and downstream slopes of the embankment
portion of the dam have not been mowed. The crest of
the dam has been mowed and brush has been cut on both
the upstream and downstream slopes. The riprap below -0 ._
the outlet pipe has been eroded and lost along the
stilling basin. This has not been repaired.

I 0 0
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APPENDIX B .

t ENGINEERING DATA -.

This appendix lists the engineering data collected from pro-
ject records and other sources of data developed as a result
of the visual inspection. The contents of this appendix are

m listed below. .0

Appendix Description

B-1 General Project Data
B-2 Past Inspection Reports and Review Comments

from U.S. Soil Conservation Service and U.S. - _ AL
Forest Service
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APPENDIX B-1

GENERAL PROJECT DATA

* I. The following information is available through the U.S. - - -
Department of Agriculture Soil Conservation Service office in
Durham, New Hampshire.

A. Preliminary design data and miscellaneous files (in-
cluding benefit cost analyses, cost estimates, funding
information, preliminary survey information, applica-
tions and approvals, newsclippings, and miscellaneous
engineering information).

B. Correspondence and contract administration files.
• il

C. Oliverian Brook work plan.

D. Design Data:

1. "Test Boring Reports for Oliverian Dam," Raymond
Concrete Pile Company, May 10, 1960. _

2. "Vertical Drain Design," January 31, 1961, Soil
Conservation Service, Durham, New Hampshire.

3. "Stability Analyses," SCS Engineering and Watershed
n3 Planning Unit, Upper Darby, PA, 1960. 0 0

4. "Laboratory Results of Soils Analysis," Soil
Mechanics Lab, SCS, Lincoln, Nebraska, August 29,
1960.

5. "Hydraulics and Hydrology," SCS, Engineering and 0 0
Watershed Planning Unit, Upper Darby, PA, 1960.

6. "Structural Design - Oliverian Dam," SCS, Durham,
New Hampshire, 1960.

7. "Bid Schedule," SCS, Durham, New Hampshire, December _O 0
1960.

8. "Geologic Report," SCS, Durham, few Hampshire, .

April 1960.

9. "As-Built Drawings, #NH-519-P," SCS, Durham, New •__
Hampshi re.

B-1 .7
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E. Other related plans:

1. General plan of recreation area at the dam

2. Plans for highway relocation around the dam site

G. Construction Data:

1. "As-built" drawings

2. Construction records . ]-

3. Job diaries

4. Cross-sections made for payment measurements.

5. Construction photographs

H. Copies of inspection reports and related correspondence

II. The following information is available at the New Hampshire
Water Resources Board, 37 Pleasant Street, Concord, New
Hampshire: . .

A. Miscellaneous correspondence and contract data relative
to the Oliverian Dam

B. Miscellaneous photographs of the structure

C. Log of maintenance activities at the dam

D. Copies of some of inspection reports

III. The following sketch shows a plan of the Oliverian Dam with
notes added based on the visual inspection. Also, followina 
are reproductions of selected drawings from the "as-built"
drawings of the dam.
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APPENDIX B-2

PAST INSPECTION REPORTS

AND

REV IEW COMMENTS

- Attached are copies of inspection reports pertaining to the
Oliverian Dam on file with the U.S. Department of Agricul- A
ture Soil Conservation Service office in Durham, ;4ew Hamp-

shire. Also included are review comments obtained from the
U.S. Soil Conservation Service and U.S. Forest Service on
pages B-2.22 and B-2.23.
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EPOTE.C I COPY
of the C P

Oliverinn Brook Watorshe'd Project

* 1 .,M 15. 196

A joint oceration and ma~nter..ance inspection of the Oliverian Zrock Dam
and ohanrel was conducted on -!ay 15, 1967. The representatives making the
inspection of the dam and their respective organizations are listed below:

* Forrest ."odzdon - Project Agent 5 .
New Hampshire Water Resources 3oard

Edward -icnty, ."orest Engineer, Laconia, New Hampshire
Kenneth Sutherland, District Ranger, Plymouth, "New Hampshire

U.S. Forest Service
William auck, Work Unit Consernationist, Woodsvi'le, New Hampshire

- HLenry Stanatel, Design and Construction Engineer, Durham, New HampshiLre

T'he sae group, e _cept for the Forest Service Perso-nel, conducted the in-
spection of the crarnel work.

The ouroose of the insoection i-as to determine the maintenance work needed
on the damn and channel to insure proper operation of the flood protection
system:

The following is a list of items agreed upon by the group as needing attention:

Oliverian Dam _.___.

1. Clean debris off the trash racks.

" 2. Clean debris off berm and upstream face of dam.

3. There is small amount of erosion due to wave action on the upstream3 side of the dam. This is not considered serious at this time, although a '
small amount of sodding or spot seeding with Reed's Cararygrass would help
in this area.

t. Thern has been some movement of rock riprap from the bottom of the
stilling basin. No action is required on this.

5 3. Abort O - 00 feet downstream from the prin.cipal spillway outlet, bank
erosion is taking place. -his area should be riprapped with about 13 inches
of ripaeo graded frcm. 6 to 13 inches placed on a slope not steepor tr-an

Uni,'orrnly too dressing the dam and soillway area with 300 pcurd , cr acre 0 0
of -1i-1 fertilizer or equi-ralent. This should not be done after Cctaher 1.

B-2.6
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.. Other items discussed.: cluded:

Mowing of the dam as a fire protection measure; this might be done
periodically. Every three years was suggested. If done, this should
be performed after the trefoil and desirable grasses have gone to seed. - -O
Such a delay would assist -n :aLntaLin4--g the vegetative stand. The
SCD will look into the cost of this and present the data to the ::w .
.amshire Water Resources 3oard. The Water Resources 3oard has no ob-
4ection to the Forest Service mowing areas around the periphery of the
site or of any areas considered critical from the fire standpoint.

Also discussed, were the draLnage improvements that might enhance the
areas downstream from the dam (vicinity of picnic and campinG areas).
The drainage here is not a hazard to the dam safety, but, it does at -

...certain seasons detract fom the use of the recreational faoi__.es. 
The Soil Conservation Service will provide technical assistance ao recuired
to assist in solving these drainage problems. -

Channel work

The three miles of char.el below the dam are operating satisfactorily.
Remnants of two beaver dams in the lower reach of the channel are

* causing bank erosion. It is recomended that these dams be removed. -

Bank erosion is taking place 500 - 700 feet upstream from the channel realign-
ment work done in conjunction with the highway work. The landowner should
be encouraged to riprap the severely eroding areas. He should recuest
assistance through the regular conservation programs of the USDA.

Removal of fallen and overhanging larger trees would also be desirable.

COPY
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OL~l2A~E2 *:r :- ?J7lOT COPY

JUlIE 3, '1969

a ~tcen~ nd :-znnr-nce insooc-tion of AD liei ro
d=. annc.an. a conducczeci on June 3, 1969. Th*,e rcpsen,ati':ej,

* and t~i e~cieo-'zaticno, the Lnsoecti;Jon are listed

~M-.ore Full"er, Graf'ter Cout' Consera77-on Di strict4
* Henry Stamatel, Soi.;l Conservation Service, USDA g .

WI. Mich-ael Darnnehy, Soil Cor nserva7t-i Servi-ce, US7.A,
Forrest H-odgdon, :,-e;-;T H:7aps'hirc '..ater Resources Board
Russell Ro-ler, U. S. Forest Serv-;ce
Kenneth Suth.-erland, U. S. -Forest Service

- T.e lo Inis a list of itlems agreed upon by the gproup as needing

I.Clean debris fr -o, trash racks and upstrez.7 s-*de of dam.

2. Erosion. due to -,nd and ice -,as noticeable ad~acent, to the stru--C
ture on, the upstreci- face of the dam. T his eros ion is still of a
:r"rnor nature. Reed Carnaryrass should be seeded or sp:rigg--ed -r-
ths area an4 an a btem-t to stb -z he slope.

3.Some -4ody sprouts were observed en th' e d= . These sprouts should
be cut. and the stu-zms sprayed with brush ll.

* .. The gate Lift stemn on the structure &Aich controls the reservoir

drain gate -,.,as bent, anparently due to ice and debris ht ingi
during~ high .-.ater. This stem should be straig-htened.

5. The out.let chann~el has some erosion and ri--prap displacement due to
high water. The eroded areas should be riprapped and on e t o t'Ao
feet of rock rc:noved from the outlet end of the plunge ocil.

6. The brook below th',-e da.- is becoming- choked wth- alders and other
woody gro%-wth, c hannel capacity is boein;g reduced a-nd the a-dded wAeight S
is threatuernn to tear outz sections of th.'e bank<. The w.oody growth
should be sprayed with bus killer.

Gone. The d=. is in :rood sod and does not need top-dressing a-t thiz
-. rnc. .. oeare still1 areasL of Lacki e- -Badow whc edri-rap.

Oliverian Dam
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The Annrual Inspection of ccnpleted FL 566 Watershed Structure. -

for Grafton County was held on Monday June 15th. This inspecticoi

toured the Cliverian dam and channel and Sites 2-5-5 of the

Baker River Watershed.

Those participating were:

F. lodgdon - New Hampshire Water Resources Board
D. Rapoza - w Haps .ire Water Resources Board
G. Fitzg:rald - U.S. Forest Service
H. Stan-.tol - Soil Conservatin Service, U.S.D.A.
D. Goodin - Soil Comeration Service, U.S.D.A.
IM. Dnneehy - Soil Ccnoarvation Service, U.S.D.A.

* Mr. Hodgdon and Mr. Fitzgerald only participated in the .

Oliverian inspecticn.

The follo-zing situations wre noted and action on each -

recomended.

*o 0

B-2.9
Oliverian Dam
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OLIVE-.J.AIT W.~1 A-AD CUA:i-EE

A. Cut or other-wise kill alders Pnd poplar growing on dam.

B. Replace sten cn drain, or cthlorwise repair drain as it

is leakizq badly with resalting 1 foot drop in normal

water leve!.

C. Re:ove trach frc- outlet structure Ind from face of dam and

spillway. * 0

D. Riprap outle- channel below impact basin. Use stone from

bed of clhanel.

E. Study the desirability and feasibility of removing the -

alders and brush from the Olivorian Brook below the bridge

on Route b25. -

B-2.10 .
Oliverian Dam
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WATER RESOURCES BOARD
STATe Housr AINCX

CONCORD 03301

November 22, 1971

~coPY ..
Nr. Michael Dannehy
District Conservationist
Soil Conservation Service
Plymouth, New Hampshire 03264

-_t

Dear Mike,

The following is a list of the work chat was done at the Baker River Sites:

Oliverian Reservoir:

1. Placed riprap in scoured out areas of the outlet.
0 2. Cut all the brush both sides of the outlet brook from outlet pipe to

the bridge.
3. Cut bushes that had sprouted on slopes of the dam.
4. Cleaned trash rack, bottles, driftwood, etc. along shoreline.
5. Cut bushes and dead white birch in emergency spilway and removed stones 1

"Hippies" used for camp fires. Paul Natale had his Youth Conservation .
Corp. work with us on this project and they did a tremendous job.

Site Number 2i.

1. Cleaned debris from trash rack. 0
* 2. Picked up and burned all the driftwood along the dam.

3. Put the cover back in its proper position on top of the concrete structure.
4. Filled the two holes with rocks and loam that were in the emergency spill-

way.
5. Trees were planted to stabilize the steep cut slope.
6. A barricade was placed at the end of the road to discourage vehicles from

* going on the emergency spillway.
7. Poster signs were put up to keep snow machines off the slope iiiere the

-. small trees were planted.

Site Number 5:

1. Replaced the broken cable at the entrance and strim; cabbe t.c(u!;h the Vo,_-

posts to keep vehicles out.

2 Picked up all the driftwood and cleaned t,:e trash r ck.
* 3. Put up poster signs to keep mini bikes, etc. oAA the sopes.

Site Number 8:

i. Repaced the po;t at the cabie caurance
2. Cleaned (:cash rack

. Pickcd up all the d iLwood :J traL h , iorp n 0iveri an a
0

* 6 6 S 0 0 0. S 0 0



' -1.,. ;ance . 1 clist is i -uide for dc Lermining tlic mainten rce re:ui'..
f )r .1 . 5 ic 'd contr-) 5tructures in " i"aprire. ir docan' L t L,.o -
the ,. -z r experince and judgment and is not inclusive. Items of a difficLI".

at t: chck, such is principal s-ilI .v Conduit condition, are nor included.
Int 'si. ciiec s of these ite:':s are necessary at proper intervals. Review; of
As Blu t dr win s, the design folder, jcructure history, and previous maintenance
reports should be part of the inspection. Prompt maintenance is a vital part oi
safe and effective operation.

Except where othcrnrise indicated, completion of this form may be facilitated
by ranking riaintenance items on a 1 to 4 basis where

I = satisfactory
w 2 = satisfactory, but check carefully at next inspection

3 = requires maintenance this season
4 = requires i7mediate attention.

,'ATF..$:D E' S, F' E',2 DS TE / DATE 0"-16 ,77

1. GENZAIT T:'S

Acccss Road. . . . . . . .. /
Site Fencing .. .. . . . . .

Traffic Conditions. . _. ....
Vandalism Control. . .. . . . . ___

Trash Control. . . . . . .. /

4k7 "A* • 4 ~ A4~1 1 ~/~ - ~

I

2. RES:F")TR

Timber stand at reservoir. . . . . . . . /
Debris and slash. . . . . . . . .. ,_* ,
Sediment level in relation to low stage inlet . . . .

CO>Y'ENT'S r4, wA-.'l ,~v .,e", l-. " -_T "D 9

w

5/77 _ _ _ ),OL CCN':n.AT'C.N : :V _

5/77 ~-A2~usoA~x. F

Oliverian Dam
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COPT 7 7P

..... K~r :.. :D ENCA.'\...TD ST Oi.: COPY. I.
(Report riprap and vcgetation and _
erosion condition under Items 4 Eegny1

• -iand 5 .) Em e rg ency ..
SpillwaysI/ Other

Dam Dike left riht-- ( ) ( )

Sliding or sloughing - _--

Holes (rodent and other) - - - -

(check especially at embankments) .
Excessive settlement (cmbankments)_/ - - -_-"-

Cracks
Traverse - - - [ .
Longitudinal _ - - __ - -

Seepage 2/ - - -

Piping 2/ _. - - L - - -

CO ET A<. V .'f)/.-9A 0 "  ,Oj A/ / / {,'ZA.7A % Y

a /7

Dispi. Loss Loss Erosion Break- i -
of of of of down-."

Rock Soal~s Bedding_ Found. of Rock [
4 -

Dam .
*Upstream berm _ ---- i_ S

Principal Scillway Cutlet - _ -- - -
Emnbankhen t Gutters.-

left
* right .. - - -

Emergency Spiliway ,

•location_____________
"location_______

Ya t e rwaysloca tionLoss Loss Erosio

loca tion________________
iOutlet Channe l

OErnn Gtt es ... 3 ... _

.Oriverian flys

i/L" -. r' dy--i
./ CY.-': ,-o,,cL'lI:. *tt .1awnsL : .. ... :. tace oFf ,'iban. . ..t"

'.:! 0 0 0.- - 0 0.0 _ lo ..ca.ti....

location . . . . " -i m i i z ' ' ; :"":"' "-" . ..



____ COPY 3 .7

Emergency

Spillways Outlet Water Other
Dam left ri-t /t- Dike Ch imi way ( )

Condition of stand . . - __L. - -

(including need for Lime

and fertilizer)

Undesirable vegetation - / - -

U • Drainage (surface) - _ -

Erosion 2/1
Sedimentation - -- -- •
Condition of planting -

Pest control P - - -

" Fire control

|j

C OfN ENT S QM Z242 0 ~ A *f ~ / AZC

FEYBAN'KM-E:.T. STRUCT'URAL, E- OTHER DRAIN'S

Dam j/ Other
left rizht / ( ) (

Depth of Flow With any obstruction
(in inches above invert) Without any obstruction -- -

* 3Turbidity of Discharge With any obstruction

(yes, no) Without any obstruction __ ---

Condition of Protective Outside "
Coating Inside .-_

Obstruction in Flow
(yes, no) -

Animal Cuard Condition - -|-.- ]

Outlet Condition -- -above

Retarding Pool Elevation (ft. msl) or (ft.) be
be low

Other__________

B-2. 14
Oiiverian Lam

-. ., . tr, -, - inma'L, b]i livestock crosion.
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COPY7. RT- E

Caution Be extremely careful when using

laddcrs. Check condition before using.
Ladders are someti-es broken, loose, corroded,
and or slippery.
Use safety harness.

Ladders: Al Condition of protective coating ; _.
inside and out Corrosion ; Damaged parts_; Loose___

Other . .-

Concrete: Cracking_/ I Spallingo_; Other deterioration
inside and out __; Excessive movement (check joint at riser

and conduit) ; Other .

Trashracks: Condition of protective coatings-_ ; Corrosion
low and high stage i_; Damaged parts 3_; Condition of fastenings

Need of gratin;s due to beaver/ ; Safety

condition (protruding fastenings, sharp e.ges,
etc. )_f_; Other) l

Manhole: Condition of protective coatinqs ; Corrosion
Damage___; Lock operable ; Other .

Gate: Condition of protective coa-tinz ; Cocrosion
including lifting ; Damaged parts_; Condition of fisten-
device, stern, guides, in0s ; Stem alignment ; Lubrication

disc Operation_; Other .

Safety Items: Condition of warning signs ; Condition of
safety equipment ; Other

* COM.ENTS /,4.,,9 /g, L _)dLL _ CA/.V ,. c_ . fl., ,, C 4 I -

A/i AV- A ZA:2?7 .0AsA1/-4 JA/-'. I 1,1 7.-LZ 0-n

e -2. 15 " ."

J.XJ

Oliverian Dam
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IIMAC FASIN. SA, 5M' T TT, "Tq . T., . " S ce7 C..

(specify)_ _ _ __ _ _"

Concrete: Cracking__ Spa 11inz_;- Other deterioration
inside and out ; Excessive 1r ovc:nent (check joints)___ . --.<

Waterstops_; Joint sealant ; Other___

Trashracks: Condition of protective coatings_; Corrosion
low and high stage ___; Darnaged parts_ ; Condition of fasten-

ings ; Need of gratings due to beaver ;
Safety condition (protruding fastenings, sharp
edges, etc.) ; Other__

Cates: Condition of protective coatinz ;Corrosion
including lifting _ Damaged parts ; Condition of fasten-
device, stem, guides, ings ; Stem alignment ; Operation ;

- disc, flap Lubrication _; Wood decay-; Other

Structure Drainage: Report under "Embankment and Other Drains"

Structure, Railing, Condition of protective coating ; Corrosion
Grates, Barriers, __; Damaged parts_; Condition of Fasten- I
etc. ings ; Wood decay ; Safety condition

(protruding fastenings, sharp edges, etc.)
Other___

Safaty Items: Condition of warning signs ; Condition of
safety equipment ; Other .

CO'.N2ENTS

bur T

9. CHANNEL

Stream obstructions. . . ... . . .
Debris in stream .. . . . . . . ... "
Sediment bars controlled. . . . .... 
Plunge pool stability, . ... . . . ... "
Fish habitat apourtenances ..

Riprap -- Report under "Riprap" (item 4)

B-2.16

iiverian Darr
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M. MA I N..' NG : . .Th:LIST I-C)R PL 566 rT COD CONT-OL, STUCTIU.RLS

This ,r."nenance checklist is a guide for determining the maintenance required F
fo- P -'j Law 566 flood control structures in New H ',psiire. It doesn't take

the place of c.×pcrience and judgmenL and is not inclusive. Items of a difficult

nature to cheh1, such as principal spillway conduit condition, are not included.
In tens.ve checks of these items are necessary at proper intervals. Rcvie, of

As Built drain-;s, the design folder, structure history, and previous maintenance
reports should be par" of the inspection. Prompt maintenance is a vital part of
safe and effectiva operation.

Except where other.,ise indicated, completion of this form may be facilitated
by ranking maintenancc items on a I to 4 basis where

1 = satisfactory
2 = satisfactory, but check carefully at next inspection
3 = requires maintenance this season COPY

4 = requires irm'ediate attention.

WAT1 Sii ED Oliverian SITE 1 DATE 6-13-7S -

I,, .... ED 'a Y C K. serr. Lvall Millizan (,PB)- Mike Danneh-., Nick Luhtala, Ray Venni,.;.

Access Road. -(.7
Site Fencin. . .. . .. -

Traffic Conditions.. . . . .(4-

Vandalism Control. .. -

Trash Control. . .... 1i

CO,>.ENTS There are two areas on the left end of the dam where traffic is S

Zettinz onto the too of the dam. These areas should be blocked off.

Little trash is evident. AP

* -7 - - - -

' ., , . " -. . - .

2 PESEPATOTR,.

Timber stand at reservoir. . . . . . . . 1
Debris and slash . .. 3
Sediment level in relation to low stage inlet .. . 1

CO""ENT S So7e trash at the ulstra- face oF the dam and at the riser "

sholild he r-Dved.

B-2.1 7

• 5 Oliverian D^ c- ,,.-' :, V,

L,' . .T '
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1*~ 2

(Report ript.r and vegetaLion and
erosion condition under Itcms 4 Ergency
and 5.) ES Spi llca., 1  Other

Dam Dike ft r': (_ ) (_)_,.

Sliding or slou~hing 1 1 1

Holes (rodent and other) I I

(check especially at c-mbankments)
Excessive settle:,ent (erbanknents)1 1 -

Cracks
Traverse i 1

Longitudinal i .

Seepage 2/ 1 1 1 -

Piping 2/ 1 1 1

-COIMCOP

*w T

4. RTP<*?

, Displ. Loss Loss Erosion Break- 0
of of of of do'n

Rock Sea Is cd. in Found. of Rock

Dam

Upstream berm - - - --

* Principal Spillway Outlet 3 _3 3 1 1 •
Embankment Gutters

left
right

Emergency SpilIway

locaticn
* .location .....

Wat e 17,ay s
location
location

Cutlet Channel

Other

CO' T SN Scr .e ripraD is ne:Ied !.t the priScieal s"il 'av outc't. Th'e e;istinz;-

rock apoears to be inaderunte as t!'cre is a little bank eroion .t -)ut'et.

Not major.

1/Lookjr, !hi u,1i trl.Am. Uliverlan Dam

- "2"/Chcck sjp'cia Itly at fanstrcan .ace of eaubankments.

* 0- 0 • 0 0 0 S • 0 0 0 0 0



.--

30

/ 5 VrT1AI rr7

Emergency
Spillways 1/ Outlet 11ater Other

Dam left ri-ht- Di.,c C hn av (n e __ _

Condition of stand 1 1 1
(including need for lime

and fertilizcr)
Undesirable vegetation ___ '_

Drainage (surface)
Erosion 2/ 3 "'

Sedimenta Lion
Condition cf olanting .'3) 3
Pest control
Fire control

CO,.1E'TS , etatizn re,'.rted to native grasses. c.'tch-Bluegrass looks Rood

on dam. F7.o.e ucrus c7n some scour on toe. -7erz e-cv srilhcav has some

bare spots. :ccds soot reve-aetation. Uostream face of dam has some erosion

at waterline; aocroximately i to 2 feet deeo. aurest treatment this year to

keep maintenance to a mini:num. Believe it is caused b- ice, waves, and foot

traffic.

Dam Other
left right- (_ ) (_ _

Depth of Flow With any obstruction
(in inches above invert) ithout any obstruction

Turbidity off Discharge With any obstruction -

(yes, no) Without any obstruction

Condition of Protective Outside

Coating Inside

Obstruction in Flow
(yes, no) . _

Animal Cuard Condition
Outlet Condition

above
Retarding Pool Elevation (ft. m.sl) or (ft.) below

Other________

COZ IEN.S ':o exposed drain pipe outlets.

B-2.19
Ol iverian uam
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Caution Be extremely careful when using
ladders. Check condition before using.
Ladders are sometimes broken, loose, corroded,
and or slippery.
Use safetv harness. COPY

Ladders: Condition of protective coating_ ;
inside and out Corrosion_; Damaged parts_; Loose

* I Other .0

Concrete: Cracking ; Spallin_ Il; Other deterioration
Xizi~xX'-A out 1 ; Excessive movement (check joint at riser

and conduit) ; Other___

- Trashracks: Condition of protective coatings ; Corrosion A i
low and high stage I ; Damaged parts i ; Condition of fastenin,s

1 ; Need of gratings due to beaver ; Safet,;
condition (protruding fastenings, sharp edges,
etc.) ; Other

!.anhole: Condition of protective coatings ; Corrosion - 0
Damage ; Lock operable ; Other

Cate: Condition of protective coating ; Corrosion
including lifti:ng ; Damaged parts ; Condition of fasten-
device, ste-n, guides, ings ; Stem alignment ; Lubricaticn
disc Operation ; Other . P 0

Safety Items: Condition of i-arninz signs ; Condition cf"
safety equipment ; Other

CO.'- MENTS Did not check inside of riser or nate oreration. Sur:est this

be done at re'!alar inter-.als.

S •

B-2.20
Oliverian Dam
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: . _- - . . . .,.a -. . .. . .tl r, . .... _. . _

(specify)__

Concrete: Cracking__; Spalling__; Other deterioration.

inside and out ; Excessive movement (check joints)__
Waterstops ; Joint sealant ; Other . -

Trashracks: Condition of protective coatings ; Corrosion
low and high stage.-_---; Damaged parts__; Condition of fasten-

ings__; ','eed of gratings due to beaver

Safety condition (protruding fastenings, sharp
edges, etc.)_; Other_.

Gates: Condition of protective coating_; Corrosion
including lifting __; Damaged parts__; Conditicn of fasten-
device, stem, guides, ings ; Stem ali;r-nent ; Operation

disc, flap Lubrication__; Wood dcca ; Other_

Structure Drainage: Report under "Embankcment and Other Drains"

Structure, Railing, Condition of protective coating ; Corrosion
Crates, Earriers, ; Damaged parts__; Condition of Fasten-
etc. ings_ ; Wood decay_; Safety condition

0 (protruding fastenings, sharp edges, etc.)
Other__

Safety Items: Condition of warning signs_; Condition of
safety equipment_; Other___

C--',ENTS

9. CA *. T.

Stream obstructions. .. . ..-

Debris in stream.. ..

Sediment bars controlled. . . -

Plunge pool stability .. ... .

Fish habitat appurtenances . . . . .

Riprap -- Report under "Riprap" (item 4)

CO., ENTS Channel loks foirlv co. -hoild re-rme two beaver ar's i-r

or o f.llen tr,. :' little str b "k erosrAn I t ntrn C'.. t 7

removal of drs. Cont-ct Fish , me._

B2.21

Oliverian Dam
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,.. United States Soil
Department of Conservation Federal Building
Agriculture Service Durham, New Hampshire 03524

~June 1, 1979

Mr. Joe B. Fryar
Chief, Engineering Division

U.S. Army, Corps of Engineers -

424 Trapelo Road
Waltham, Massachusetts 02154

Dear Mr. Fryar:

In response to your letter of May 18, 1979, we have reviewed the
draft Phase I Inspection Report, National Dam Inspection Program,

Oliverian Dam. The following are our comments:

1. The original hydrologic and hydraulic design assumptions
* were made in 1962. At that time, the structure was 0

deemed to be a class b moderate hazard structure. We
feel it met the Service guidelines at that time.

2. The asbuilt drawings for the structure show an extensive
drainage system with a rock toe in the embankment. The

U Istructure has functioned properly since it was built in

1962. We therefore feel there is no need for an engineer-
ing investigation to verify the existence and effectiveness

of the drainage system.

3. The trash rack at the principal spillway was designed in*-* accordance with standards at that time. Later trash racks
have a different design. However, we do feel that it is
functional and there is no need for change.

We appreciate the opportunity to review this draft.

Sincerely,

Donald G. urbank S
J tX State Conservationist

B-2.2 2
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UNITED STATES CE:PARTMENT CF AGRICULTIE
FC.REST SEP', CEA ~ p White M-ouncain Nacion.al Forest0

0 P.O. Box 638, Laconia, N. H. 03246

REPLY TO: 7530 Dams June 5, 1979

C _-

SUBJECT: Oliverian Dam, Benton, N. H.

*! TO: New England Division, Corps of Engineers
Attn: Joe B. Fryar, Chief, Engineering Division
424 Trapelo Road
Waltham, MA 02154

Enclosed is the draft inspection report copy for the Oliverian Dam,
Benton, N. H., that you requested we return to you.

We are also enclosing a copy of the special use permit which was granted
to the Grafton County Soil Conservation District and a copy of the
Watershed Operation and Maintenance Agreement for the Oliverian Brook
Watershed.

6 As stated in the special use permit, the U. S. Forest Service granted •

the Grafton County Soil Conservation District permission to construct,
operate, and maintain the Oliverian Dam on National Forest lands.
The U. S. Soil Conservation Service designed the dam and acts as an

advisor for the Grafton County Soil Conservation District.

The role of the State of N. H. Water Resources Board is to provide for 0
costs incurred in the operation and maintenance of this dam and to
make dam inspections as needed.

If you have any further questions, please call this office, telephone
number 603-524-6450.

JAMES R. JORDAN
Forest Supervisor

Enclosures _

P-."

:' 0 P T7 B-2.23':.-- "

* 0-

C).
* 0 6 6 0 0 0 0 0 0 0 0 0 0 S S S 0



APPENDIX C

PHOTOGRAPHS

rSO
The following are photographs referenced in this report. See plan
in Appendix B-1 for photograph locations and orientations.
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
r . 0-

Hydrologic computations pertinent to this investigation are
attached. The following map shows the Oliverian Brook water-
shed at the Oliverian Dam.
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EDWIARD C. JORDAN CO., INC.
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EDWARD C. JORDAN CO., INC.

PROJECT COMP BY JOB NO.

CHK 8Y DATE
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EDWARD C. JORDANi CO.. INC.
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APPENDIX E

Information as Contained in the National
Inventory of Dams

Att

E-1

Oliverian Dam



FILMED

* 8-85

* DTlC


