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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION CORPS Or EN INEEP-=rM 424 TRAFPEL.." ROA.O

WALTHAM MASSACHUSETTS 02154

AT E,7 1:),

a JUL 2 2 1989

Honorable Hugh J. Gallen
Governor of the State of New Hampshire
State HouserConcord, New Hampshire 03301

Dear Governor Gallen:

Inclosed is a copy of the Union Meadows Dam Phase I 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 program.

7." A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire.

Copies of this report will be made available to the public, upon
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.

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

Sincerely,

OIncl SH"IE

As stated Colonel, Corps of Engineers
Division Engineer
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NATIONAL DAM INSPECTION PROIM
PHASE I INSPECTION REPORT

Just.

- iDBy_
-. Identification No. : N Ht0 02 22 Distr: -

Name of Dam: Union Meadows Dam A,
Town: Wakefield__ _1e

County and State: Carroll County, New Hampshire hi'
River: Branch River D

- Date of Inspection: September 19, 1979

BRIEF ASSESSMENT __,

Union Meadows Dam has a hydraulic heiqht of 10 feet, is 8 feet
Swide, and is 67 feet long. It is a run-of-the-river, dry stone

masonry and concrete dam with a concrete stoplog structure. The
dam spans a reach of the Branch River and is located in east ".

central New Hampshire. Maximum storage capacity is about 1,125
acre-feet. Union Meadows Dam is used for recreation. The pond
is about 3,400 feet in length with a surface area of about 210
acres at normal pool.

The dam itself is generally in good condition. However, because
*of the inadequacy of the spillway and possible erosion of the west

and east abutments, the overall condition is fair.

The dam is of intermediate size and significant hazard classifica-
tion based on storage volume and potential for no loss of life but
appreciable property damage in event of a breach. In accordance
with Corps guidelines, the test flood may range from to the
Probable Maximum Flood (PMF). The PMF was selected as the test
flood because the storage volume is in the lower end of the range
and there is little potential for loss of life in event of a

* breach. Union Meadows receives a test flood inflow of 19,400 cfs
(624 csm) from a 31.1 square mile drainage area characterized by
rolling terrain. After routing for surcharge storage, the routed
test flood outflow of 18,000 cfs (579 csm) at elevation 508.1' MSL
would overtop the dam by about 5.6 feet. Assuming a water surface
at top of dam, the combination of the stoplog structure, principal
spillway, and emergency spillway will pass 1,730 cfs or about 10
percent of the routed test flood outflow. Therefore, the spillway
is considered inadequate.

The owner, the New Hampshire Water Resources Board, 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.

Warren A. Guinan
Project Manager
N.H. P.E. 2339

0
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This Phase I Inspection Report on Union Meadows Dam
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dms, and with good engineering judgment and practice, and is hereby
submitted for approval.

RICHARD DIBUONO, MEMBER
Water Control Branch
Engineering Division

I

ARAMAST MAHTESIAN, MEMBER
Geotechnical Enqineerina Branch

B. Engineering Division

CARNEY M. TERZIAN, CHAIRMAN
Design Branch
Engineering Division

APPROVAL RICOUDED:

Chlofo Rogineerla Division

S. .".



PRE FA(.L

This report is prepared under ;udance contained in the
..Recommended Guidelines for Safety inspection of Dams, for

Phase I Invest 1aions. Copies of these ouidelines may be
obtained from the Office of Chief of Engineers, Washinqton,
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. Detilcd investiciation and analyses involving
topographic mappino, subsurface investigations, testing, ,nd
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 r.port, 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.

.•hase I inspections are not intended to provide detailed
hyd rologic 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.
1:ecauso of the magnitude and rarity of such a storm event,
a finn:no that a spillway will not pass the test flood should
not be interpreted as necessarily' posinq a highly inadequate
conditicn. The test flood provides a measure of relative
spillwav capacity and serves as an aid in determining the
fneed: for more cetailci hvdroio. ic And hydraulic studies,
consid,,rina the size of the dam, its aeneral condition and
the . .ownstream ,ama,,c potential.
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September 1979
Figure 1 overview of Union Meadows Dam. Note

State Route 16 bridge just downstream.

-iIF

September 19, 1979
Figure 2 - Close-up view of Union Meadows Dam from

the State Route 16 bridge.
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

UNION MEADOWS DAIM

SECTION 1
PROJECT INFORMATION

- 1.1 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. Authorization and
notice to proceed were issued to Anderson-Nichols under a letter
of November 20, 1978 from Max B. Scheider, Colonel, Corps of
Engineers. Contract Number DACW33-79-C-0009, as changed, has been
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 correc-
tion 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. Union Meadows Dam is located in the Town of
Wakefield, New Hampshire and impounds a reservoir of intermediate
size. The dam spans a reach of the Branch River, a tributary of
the Salmon Falls River. After discharging at the damsite, the
Branch River flows southeasterly through mostly flat, partially

wooded country to its confluence with the Salmon Falls River, a
distance of about 5 miles. The Salmon Falls River is a major
tributary in the Piscataqua River Basin. Union Meadows Dam is
shown on U.S.G.S. Quadrangle, Wolfeboro, New Hampshire, with dam
coordinates of approximately N43 0 29' 55", W 710 01' 35", Carroll
County, New Hampshire. (See Location Map page vii.)

b. Description of Dam and Appurtenances. Union Meadows
Dam is a split stone masonry and concrete dam having a hydraulic
and structural height of 10 feet. The total length of the dam
is 67 feet, of which 60 feet consists of a concrete cap principal
spillway. A stoplog structure is 7 feet long and located at the

10 west end of the principal spillway.
l-i
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The natural ground at the west side of the dam is grass covered
and rises at a slope of about 10H:lV from a point flush with
the top of the west abutment of the stoplog structure. The
stoplog structure consists of two 12-inch thick concrete abutments
each slotted to contain nine 3-inch by 8-inch by 5.5-foot stoplogs.
The west abutment of the stoplog structure acts as a retaining/
training wall and extends downstream from the dam a distance of
about 25 feet.

A 3-foot wide by 12-inch thick concrete bridge connects the two
abutments to facilitate placement and removal of stoplogs. The
principal spillway runs from the east abutment of the stoplog
structure to the east end of the dam, a distance of 60 feet. The
crest of the principal spillway is 2.5 feet below the top of the
stoplog structure abutments and has a concrete capped approach
apron having a breadth of about 8 feet. This apron rests atop a
dry stone-masonry base which extends vertically down to the down-
stream toe. Soil covered bedrock sloping up at about 2H:lV meets
the principal spillway at the east end of the dam.

A dirt road follows the southern shoreline of Union Meadows. A
low point in the road, located northeast about 3900 feet from
the dam, acts as an emergency spillway during times of high water.
The area upstream and downstream of the low section is quite
swampy. The 10-foot wide dirt road rises upward on either side
of the depression at a slope of about 20H:lV.

c. Size Classification. Intermediate (hydraulic height -

10 feet; storage - 1,125 acre-feet) based on storage ( - 1000 to
50,000 acre-feet) as given in the Recommended Guidelines for

Safety Inspection of Dams.

d. Hazard Classification. Significant Hazard. A breach
at top of dam probably would not result in loss of life but could
cause appreciable property damage. (See Section 5.1 f.)

e. Ownership. Original ownership of Union Meadows Dam is
unknown. Twin State Gas & Electric Company, Dover, New Hampshire,
owned the dam until 1943. The dam was then sold to the Public
Service Company of New Hampshire. Ownership remained unchanged
until 1963 when the New Hampshire Water Resources Board, under
the state (current owner), bought the dam for $1.00.

f. Operator. The current operator of the dam is the New
Hampshire Water Resources Board (NHWRB) , Mr. Vernon Knowlton,
Chief Engineer, 37 Pleasant Street, Concord, New Hampshire, 03301.
Phone (603) 271-3406.

g. Purpose of Dam. The dam was originally constructed to
provide upstream storage for one of several small power companies
located along the Salmon Falls River early in this century. The
dam and its impoundment are presently used for recreational purposes.
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h. Design and Construction History. Major renovations to Union
Meadows Dam were completed in 1975. Three sets of proposed renovations
were found in the files of the NHWRB. According to the dam as seen
on the visual inspection, no one set of plans was utilized. Renova-
tions included such items as removing timber on top of spillway and
capping with concrete and construction of stoplog structure and
training wall. Several dimensions were noted to be determined in
the field.

i. Normal Operating Procedures. Stoplogs in the stoplog
structure were used to regulate the level of Union Meadows. During
the year, the dam is visited once every ten days by a maintenance
staff member of the NHWRB. At this time conditions at the dam are
checked and recorded in a log.

1.3 Pertinent Data

a. Drainage Area. The drainage area consists of 31.1 square
miles (19,904 acres) of rolling mountainous, mostly forested terrain.
Five square miles of the total drainage area constitutes the Lovell
Lake drainage area. The confluence of the outlet of Lovell Lake
and the Branch River is located about 4 miles upstream of Union
Meadows Dam. The surface area of Union Meadows at normal pool is
210 acres or about 1 percent of the total drainage area.

b. Discharge at Damsite

(1) Outlet works (conduits) - none

£ (2) The maximum discharge at the damsite is unknown.

(3) Ungated spillway capacity at top of dam -

principal spillway - 640 cfs @ 502.5' MSL
emergency spillway - 1025 cfs @ 502.5' MSLI

(4) Ungated spillway capacity at test flood elevation -

principal spillway - 3734 cfs @ 508.1' MSL
emergency spillway - 11627 cfs @ 508.1' MSL

(5) Gated spillway capacity at top of dam: with
stoplogs - 65 cfs, without stoplogs - 490 cfs @ 502.5' MSL

(6) Gated spillway capacity at test flood elevation:
with stoplogs - 134 cfs @ 508.1' MSL

* (7) Total spillway capacity at test flood elevation:
with stoplogs -

stoplog opening - 134 cfs
princi:;.l spillway - 3734 cfs
emeigency spillway - 11627 cfs @ 508.1' MSL

(8, 2otal project discharge at test flood elevation:
with stoplogs - 18,000 cfs @ 508.1' MSL

1-3



C. Elevation (ft. above NGVD of 1929, formerly called Mean
Sea Level Datum (MSL); see (4) below)

(1) Streambed at centerline of dam - 492.3 (downstream toe)

(2) Maximum tailwater - unknown

(3) Upstream portal - not applicable

(4) Recreation pool - 500.0 (top of principal spillway
assumed from USGS quad sheet)

(5) Full flood control pool - not applicable

(6) Stoplog opening sill - 494.4 (stoplogs removed)

(7) Original design surcharge - unknown

(8) Top of dam - 502.5

(9) Test flood pool - 508.1

d. Reservoir Length (miles)

(1) Maximum pool - 0.8

(2) Recreation pool - 0.6

(3) Flood control pool - not applicable

e. Storage (acre-feet)

(1) Recreation pool - 510

(2) Flood control pool - not applicable

(3) Spillway crest pool - 300

(4) Top of dam - 1125

(5) Test flood pool - 2859

f. Reservoir Surface Area (acres)

(1) Recreation pool - 210

(2) Flood control pool - not applicable

(3) Spillway crest - 210

(4) Test flood pool - 332

(5) Top of dam -300

1-4



g. Dam

(1) Type - dry stone-masonry with concrete capped
d8 Z. principal spillway approach apron; concrete stoplog structure.

(2) Length - 67'

(3) Height - 10' (structural and hydraulic heiqht)

- (4) Top width - 8' (principal spillway approach apron)

(5) Side slopes - upstream, 4H:lV; downstream vertical.

(6) Zoning - not applicable

(7) Impervious core - unknown

(8) Cutoff - unknown

(9) Grout curtain - unknown

* h. Diversion and Regulating Tunnel - not applicable (See j. below.)

i. Spillway

(1) Type: stoplog opening - concrete with 3-inch thick
stoplogs; principal spillway - concrete with 8-foot wide approach

I apron; emergency spillway - 10-foot wide dirt road.

(2) Length of weir: stoplog opening - 5';
principal spillway - 60'; emergency spillway - 60' (at crest - length
increases with increase in head)

* (3) Crest elevation: stoplog opening - 500.0' MSL
(top of stoplogs) without stoplogs - 494.4' MSL; principal
spillway - 500.0' MSL; emergency spillway - 500.0' MSL.

(4) Gates - nine stoplogs

' 5) U/S Channel - Union Meadows Reservoir is essentially
an enlarcgement in the Branch River. The 250 feet of channel
inunediately upstream of the dam consists of a narrow lagoon. Union

*Meadows then spreads out to form a relatively large body of water
further upstream. A B&M railroad bridge crosses the lagoon about
130 feet upstream of the dam. Banks alternate between tree-lined

S"and qrassed. The lagoon is about 70 feet wide with sideslopes
of about 51:1V.

(6) D/S Channel - The Branch River. Immediately below
the da the channel is about 50 feet wide with a rocky bottom.
The east bank is brush covered with some trees and slopes up at
a about 211i:V. The west bank consists of a concrete training wall
that extends a distance of about 25 feet downstream from the dam.

-The bank downstream of this wall is cjrass covered and also slopes
up at about 211.1V. A large hiqhway bridge carr-ies State Route 16
over the Branch River about 150 feet downstream of the dam.

• " 1-5



- - - - - - -

Three additional dams span the Branch River downstream of Union
Meadows Dam in the one mile reach which passes through the Village
of Union. The banks of this reach are largely residentiaL.

j. Regulating Outlets. 4

The stoplog structure essentially acts as a rcjulatin oatlet.
The stoplogs can be removed to control flow as well as requlate
the reservoir level.

1-6
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SECTION 2
ENGINEERING DATA

2.1 Design

Three sets of design plans for proposed renovations at Union
* Meadows Dam were found in the files of the New Hampshire Water

Resources Board. However, the NHWRB does not know which set of
* plans, if any, were implemented in the renovations which were

completed in 1975. Examination of these plans, in reference to
what was observed on the visual inspection, renovations included
such items as removing timber on top of the spillway and capping
with concrete and construction of the stoplog spillway structure
and training wall. Several dimensions were noted to be determined
in the field. All other dimensions were noted preliminary and
subject to revision once the pond was drained.

2.2 Construction

No construction data were found for Union Meadows Dam.

2.3 Operation

No engineering operational data were disclosed.

2.4 Evaluation

a. Availability. Very little engineering data were accessible.

b. Adequacy. The final assessments and recommendations of
this investigation are based on the visual inspection and the
hydrologic and hydraulic calculations.

c. Validity. Not applicable.

0
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. Union Meadows Dam is a low dam which impounds
a reservoir of intermediate size. The watershed above the reser-
voir is rolling and partially wooded. The downstream area is
rolling and several buildings and bridges are located along the
valley bottom.

b. Dam. Union Meadows Dam is a concrete-capped dry stone-
masonry dam--- 10 feet high, 67 feet long, and 8 feet wide at the
crest. (See Appendix C - Figure 2.) The concrete cap and dry
stone-masonry appear to be in good condition. (See Appendix C -

Figure 3.) Soil covered bedrock is exposed at the east abutment.
(See Appendix C - Figure 4.) No evidence of seepage through the
abutment or deterioration of the abutment rock was observed.

The west abutment is grass covered earth. A concrete training
wall extends 25 feet downstream from the abutment along the west
side of the downstream channel. (See Appendix C - Figure 5.) No
evidence of seepage through the abutment was observed. A stoplog
structure is located adjacent to the west end of the principal
spillway. (See Appendix C - Figure 6.)

A low point in the dirt road at the southeast side of the reservoir
acts as an emergency spillway. On a subsequent inspection on
November 5, 1979 about 0.6 foot of water was flowing over the road
and functioning as an emergency spillway. Upstream and downstream
of the road, the terrain is partially wooded swamp.

c. Appurtenant Structures. A concrete stoplog structure,
5 feet wide with a sill elevation 5h feet below the crest of the
overflow section of the dam is located at the west end of the dam.
(See Appendix C - Figure 4.) The concrete is in good condition,
with loss of surface laitance only in the stoplog slots. The
stoplogs are 3" x 8" treated timbers and are in good condition.
The steel handrailing on the deck over the stoplog opening is
painted and has only minor areas of surface rusting.

d. Reservoir Area. The watershed above the reservoir is
rolling and partially wooded. Sand and gravel have accumulated
against the upstream side of the dam to within about 2 feet of
the crest of the overflow section of the dam, except in the approach
channel upstream of the stoplog spillway.

e. Downstream Channel. The bottom of the downstream channel
is covered with sand, gravel, and boulders. Trees overhang the
east bank of the channel between the dam and the highway bridge
immediately downstream of the dam. (See Appendix C - Figure 7.)

3.2 Evaluation

Based on the visual inspection, Union Meadows Dam is in good

3-1



condition. Trees growing on thc- e-ast bar-,k of tne discharge channel
between the damn and State Route 16T would obstruct thi-e channel and
the culvert downstre aM if they 3hould fall over durinq floodflow
conditions.

A potential for erosion IXI-StS aL th,2.'s and east abutments of
the darm if over toppin,_j shouid occur,



SECTION 4

OPERATIONAL PROCEDURES

4.1 Procedures

No written operational procedures exist for Union Meadows Dam.

The New Hampshire Water Resources Board (NHWRB) inspects the dam
about once every ten days. Seasonal drawdown of Union Meadows is
not a normal procedure.

4.2 Maintenance of Dam

Maintenance of the dam is performed as required by the NHWRB.

4.3 Maintenance of Operating Facilities

See 4.2 above.

4.4 Description of Warning System in Effect

No warning system exists for the dam.

4.5 Evaluation

Frequent inspection by the NHWRB and the relative non-complexity

of the dam preclude any need for more stringent operational
procedures.

4-1
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SECTION 5

HY DROLOIGI C/I1'i'DRAI-JL C

5.1 Evaluation of :'eatures

a. General. Union Meadows Dan is a dry4 stone-masor.r-, and
concrete dam which imoDoands a reservoir rt intermediate size.

a The total length of the dam is b reet. The 60-Loot wide orincipal
spillway has an 8-foot wide concrete cap that acts as -an approach
apron. The stoploq structure is 7 feet on: ana is located at the
west end of the dam. The 5-foot long stuplc) weir is used to
control the level of the reservoir. The 60-foot long emercency
spillway is located on che southeastern side of the reservoir.
It consists of a 10-foot wide dirt road whose crest elevation is
equal to that of the principal spillway. Union .Meadows Dam is
located on the Branch River.

b. Design Data. No hydrologic or hydraulic design data
were found.

c. Experience Data. No data concerning previous overtopping
at Union Meadows Dam were disclosed.

d. Visual Observations. At the time of inspection, no
visual evidence of damage to the dam caused by excessive discharges
was noted.

* -e. Test Flood Analysis. Union Meadows Dam is classified as
. intermediate, having a hydraulic height of 10 feet and a maximum

storage capacity of 1,125 acre-feet. The dam impounds an enlarge-
ment of the Branch River, containing runoff from a 31.1 square mile
drainage area which includes the 5-square-mile Lovell Lake drainage
area. Using a csm value of 1,370 for the rolling, mostly forested
terrain, a Probable Maximum Flood (PMF) of 38,800 cfs was obtained.

Because of the dam's intermediate size and siqnificant hazard
classification, the Recommended Guidelines for Safety Inspection
of Dams dicta±ted a range of P,1F to PMF from which to choose the
test flood. Because the dam's size is near the lower end of the
intermediate size range, the test flood was chased to be j the P.1F.

Using PMI, the test flood inflow was determined to be 19,400 cfs.
This value was obtained by summing an inflow of 17,900 from 26.1
square miles of upstream drainage area and a routed outflow of
1,525 -fs from the outlet of the 5-scuare mile Lovell Lake drainage
area. After reservoir routing with st-.plogs in place, the test
flood discharge was calculated to be 13,000 cs at Union Meadows
Dam. The overtopping analysis indicatces thit the dam would be
overtopped by 5.6 feet during the test flood at elevation 508.1'
MSL. The maximum spillway capacLty at top of dam with stoplogs in
place (including emergency spillway) is 1,730 cfs or about 10
percent of the test flo,)d discharge. Therefoe, the capacity of

* the spillway is considered inadequate.



f. Dam Failure Analysis. The impact of failure of the dam
with the reservoir level 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 a distance of about 2,000 feet downstream through the
inhabited area of Union, New Hampshire. Little development is
located downstream of this area. Outflow from the emergency spillway
enters the Branch River downstream of the hazard reach located in
the Village of Union. Therefore, this flow is not considered in
determining the downstream hazard. Two bridges, one dam, and several
inhabited structures are located within the hazard reach. (See
Appendix D, D-15.) Antecedent discharge just prior to failure
would be about 745 cfs. A major breach of the dam would result in
a breach discharge of about 2,430 cfs. A breach at top of dam would
raise the stage through the Route 16 bridge culvert by about 3 feet
in addition to the 3-foot antecedent stage. No significant damage
to the culvert is likely to occur. The breach wave then moves
through Reach 2 as shown in Appendix D, D-15. An increase in stage
of about 3 feet (foundation elevation) in addition to the 2.5-foot
antecedent stage could result in minor flooding (less than 2 feet)
at the sills of two inhabited structures. Since these sills are
6-8 feet lower than the first floors of the structures, potential
for loss of life is nil. Some minor damage could occur. Dam "A",
as shown in Appendix D, D-15 is the next obstruction to flow
encountered. The breach wave would cause an increase in stage of
about 2 feet, bringing the total stage to about 4 feet above the top
of dam as shown on p. D-26. Some damage to the dam could occur but
little damage to the overbanks is likely. Reach 3 downstream of
Dam "A" would be subjected to a total stage of 8.3 feet. Flooding
to a depth of about 2 feet on two uninhabited structures could
occur. The Maple Street bridge culvert is located about 130 feet
downstream of Dam "A". This culvert would carry the total breach
flow of 2,430 cfs without overtopping of Maple Street. After moving
through the culvert, flooding would enter Reach 4. An increase in
stage of about 4 feet in addition to the 3-foot antecedent stage
would cause about 3 feet of flooding in one inhabited structure.
Minor damage could result but loss of life would probably not occur.
Based on the above analysis, Union Meadows Dam is classified as
Significant Hazard.
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SECTION 6
STRUCTURAL STABILITY

I l 6.1 Evaluation of Structural Stability

a. Visual Observation. No evidence of structural problems
was observed.

b. Design and Construction Data. No design and construction
data are available.

c. Operating Records. No operating records pertinent to
the structural stability are available.

d. Post-Construction Changes. Renovations were completed
in 1975, which consisted of capping the crest of the spillway
with concrete and construction of the stoplog structure and
training wall.

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
ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The visual examination indicates that Union
Meadows Dam is generally in good condition. However, because of
the following concerns the overall condition is fair. The concerns
with regard to the integrity of the dam, if left uncorrected, are:

(1) The inadequately sized spillway.

(2) Possible erosion of the west and east abutments.

(3) Trees overhanging the discharge channel may blow
over into the channel or drop over into the channel as a result
of erosion during periods of high discharge from the reservoir.
These trees could cause temporary damming of the channel or they
may plug bridges or culverts downstream.

b. Adequacy of Information. The information available is
such that the assessment of this dam must be based primarily on
the results of the visual inspection.

c. Urgency. The recommendations made in Section 7.2 should
be implemented by the owner within one year after receipt of this
Phase I report.

d. Need for Additional Investigation. Additional studies of
hydrology and hydraulics are needed. Additional studies of the
composition of the west and east abutments are also needed.

7.2 Recommendations

The owner should engage a qualified registered engineer to:

(1) Conduct a detailed hydrologic analysis of the
spillway adequacy and to increase spillway capacity if the analysis
so indicates.

(2) Design procedures to prevent erosion of the west
and east abutments.

7.3 Remedial Measures

a. Operating and Maintenance Procedures. The owner should:

(1) Clear the trees for a distance of 25 feet from the
east bank of the downstream channel between the dam and the highway
bridge.

(2) Visually inspect the dam once a month.

7-1
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(3) Eng~iq-u a Pkciteoi~rofe os;ional. Enqinoer to make
a comprehensive technicalinpL: trie dam once every two

~ years.

(4) Establis, a sLpc 1~>eLrocirarl tor uso dir-inca and
immediiately after heavy ratinfall al .so a. downstream warning
program to follow in case of ozc*e.ycondivions.

7.4 Alternatives

None.

G

0

-2



0i

V'IIE

SSA1 q



VI, SP1AT, 1NUPTF(i'TTON CIiECKI IST
~P"RT' (tANI ZAT1ION

PROJECT' Union Meadows Dam, N.I. )TE Septenber 19, 1979
m

PIME 0900 i

WEATHER Partly sunny, cool

W.S. ELEV. U.S. DN.S.

PARTY:

1 * Warren Guinan (ANCo) 6.

j 2 Stephen Gilman (ANCo) _7

3. Augustine Sharry (ANCo) 8

4 Ronald C. Hirschfeld (GET)9 .

I 5. _0.

PROJECT FEATURE INSPECTED BY REMARKS

1. Hydrology/Hydraulics W. Guinan/G. Sharry

2. Structural Stability S. Gilman

3 Soils and Geology R. Hirschfeld

4.

40
6.

lA-.
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PERIODIC INSPECTION CHECKLIST

PROJECT Union Meadows Dam, N.H. DATE September 19, 1979

PROJECT FEATURE NAME

DISCIPLINE NAME _._

AREA EVALUATED CONDITION

OUiTLET WORKS - INTAKE CHANNEL Stoplog section at west end of dam.

AND INTAKE STRUCTURE

ti a. Approach Channel

Slope Conditions Good

Bottom Conditions Sand, gravel, and boulders. Abandoned
piece of concrete fonmwork about 10 feet

* Rock Slides or Falls from west bank of upstream channel part-
ially prevents accuiwation of sand and

Log Boom gravel upstream of stoplog section.
None

Debris None visible
None visible

* Condition of Concrete
Lining

Drains or Weep Holes None

b. Intake Structure

Condition of Concrete Good

Stop Logs and Slots Slots: 4" x 4" - erosion of surface
laitance only

Stoplogs: 3 " x 7 " treated wood - good
* condition

A-2
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PERIODIC INSPECTION CHECKLIST

i BPROJECT Union Meadows Dam, N.H. DATE Septenri r19, -,)79

PROJECT FEATURE Stoploq Facility NAME

DISCIPLINE NAME

AREA EVALUATED CONDIT ION

OUTLET WORKS - CONTROL TOWER Stoploq Facility

a. Concrete and Structural

General Condition Good - only erosion of surface laitance

Condition of Joints Good - no indication of movement

Spalling None visible

Visible Reinforcing None

Rusting or Staining of
Concrete None visible

Any Seepage or Efflorescence None

Joint Alignment Good - no indicaticn of moeoment

Unusual Seepage or Leaks in
Gate Chamber None visible through stoplogs

Cracks None visible

Rusting or Corrosion of None visible
Steel

b. Mechanical and Electrical Not applicable

0 Air Vents

Float Wells

Crane Hoist

Elevator

Hydraulic System

Service Cates

Emergency Gates

Lightning Protection System

Emerqency Power System

Wiring and Liqhtinq System

A-3
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PERIODIC INSP-CTION CH!'CKLIST

PROJECT- Union Madmws Da. N.H. __DATE Septenber 19, 1979

PROJECT FEATURE -Principa1 spillway NAME

DISCIPLINE N AME

AREA EVALUATED CONDITION

OLW_-2T WORKS - SPILLW- Y WtEIR, APPROA-CH
PRINCIPAL SPILLWAY

a. Approach Channel

General Condition Good

Loose Rock Overhanging CQannel None

Trees Overhanging Channel Scm trees overhanging channel.

Floor of Approach Channel Sand and gravel which has accumulated
to within about 2 ft. of crest of dam.

b. Weir and Training Walls Concrete capped dry stone masonry

Genekal Condition of Concrete Good

Rust or Staining None visible

Spalling None visible

Any Visible Reinforcing None

Any Seepage or Effloresoence None

Drain Holes None

c. Discharge Channel

General Condition Good

Loose Rock Overhanginq Channel None

Trees Overhanginq Channel Some trees overhanginq east bank between
* dam and Route 16 highway bridge.

Floor of Channel Sand, gravel, and boulders.

Other Obstructions Route 16 highway bridge

A-4
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PERIODIC INSPECTION CHECKLIST

1 3 PROJECT Union Meadows Darn, N.I1. DATE September 19, 1979

PROJECT FEATURE Deck over stoplog facility NAME

DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET WORKS - SERVICE BRIDGE

a. Super Structure

Bearings Not applicable

Anchor Bolts Not applicable

* Bridge Seat Concrete - good condition

Longitudinal Members Concrete deck

Underside of Deck Good - no indication of deterioration ofconcrete.

Secondary Bracing Not applicable

Deck Good

Drainage System Not applicable

- Railings Good condition

Expansion Joints Not applicable

Paint Good - only minor surface rust.

b. Abutment & Piers

General Condition of Concrete

Alignment of Abutment

Approach to Bridge

Condition of Seat & Backwall

A-5
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T 11 E S 'f A T E o F E VI A I R E

WATER RESO'RCES BOAR!

37 Pleasant Street Concord, Nc'., .a;i ,pshi re

NEWS RELEASE -

I George M. NcGee, Sr., Chairman of the New IItmnps1i rC

Water Resources Board, announces that the level of

Union ,eadows Pond in Wakefield will be lowered tip
to seven feet beginning on October 1. 1974 to ciable
the !a;ater Resources Board to make exteIIst ve rpjrs
to the dam during the winter months.

Alt persons whose wells may be affected by the loeriiig
of the water are urg:ed to take precautions to i ns-dire them

an adcquate water supply (in lie tih construct i ;81 period.

This lowering of the po;(d %.-ill o" fer the opporL L0itY
to property owners on the pond frontage to m.-i' c-n
sarv maintenance repairs to their shoreline 'tr;xctures.

They are cautioned, howev,,r, that prior to LnL1vrt.*king
such projects, they mst secure a Fill and lDrud:,;e
permit from the Special Board. Applications can be
obtained by writing to George M. XcGee, Sr. , Chai ri-an,
N. it. Special Board, 37 Pleasant SLreet, Concord, New
Hampshire, 03301.

B-1
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DAIII NovL li). 1 14' , I(S

FKOM Franc is C. jOorLe

S JI iiCT Leak at 'ii jo.' eo~>)

T( Vernon A. Know ttOn

On the mornin, 01 Novem-,ber 14, 1 9t8, 1 - isitedl L:nion eaw to check
a leak oni the lef-t abutmentL ol: thc spillw;oy Thke witr 1evcl ws 2., ,5' be low
the west conce&te ibutnwnt with 0.55' he'ad on t1e spiLi~Wa\. Flow was about
66 c.f.s. fro:ni a 31 square mile draiage aLrea.

The leak, appears to heC th- resuIl of los!; of 2 or '3 plaoks on the up-
stream face ot the spi llway . fis alow aSlot below the spi I1way cre-st
abou t 18'' horizontall1) and aboutL 6'' to 8''" kr tira liv . Th is hoIL 1 i agai Hs t
the le dge abutmcnt.

To correct thiLs, there are at leISL th1ree possiblE, ways:

(1) Drak,: the pondI down1 ab)u t three feet and re~pl ;e' t On. p laiek , fit ting
them to the letdge abutment.

(2 1ace los ags fi lied- with 1 .3 ccement mortar to plug' the(- hole(.

about 2 bags of cendnt and 6 b of sand would be noeded to 1111l Lhi.e sand bags.

(3) Samre as above but omit the cement.

This ropair does not appea.r to be an emeir-ency rec1 uiin rnei~ at ten-
t ion. hlwee,lte fall is probab ly the be St time to do it. Even in surrnier,

Union Meadow should refill.

FCM/j b
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UNION MADOWS POND (Cates Reservoir) DATA

Union, N. H. (Wakefield) Dam #241.05

Dam purchased from Public Service Company for $1.00 on December 18, 1.963

Drainage Area: 32.3 square miles

Pond Area:

Upstream Ponds Area: 787 acres

1" runoff raises lake 69.0" 860 c.f.s. days

Type of Dam: Gravity, Ledge, Boulders, Timbers

Dam Length: 87' (spillway 48')

Full lake level - spillway crest

Gate sill to spillway crest - 6'

15-year flood frequency: 1150 c.f.s.

100-year flood frequency: 2460 c.f.s.

2 Gates: 54" high

40" wide

Maximum gate discharge (full lake+ 36"): 460 c.f.s. (both gates)

Maximum spillway discharge (full lake -36"): 820 c.f.s.

MaximumTotal Discharge 1280 c.f.s.

Freeboard: 36" maximum

See Curve for Spillway Discharge

See Curve for Gate Discharge

NOTE: When distance from platform to top of gate stem is 2'6",
the gates are closed.

li-4
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STATE OF NEW HAMPSHIRE
INTER-DEPARTMENT COMMUNICATION

DATE September 28. 1949

FROM Francis J. Lariviare AT (OFFICE)

Assoc. Sanitary Engineer

SUBJECT Div. of Sanitary Engineering

Lowering of Water Levels at Union Meadows, Union, N. H.

To
Walter G. White
Water Resources Board
State House Annex

A complaint has been received from residents of Union Meadows
located near an enlargement of the Branch River anoroximately 1 114
miles No. of Union Village on Route 16 in the Town of Wakefield. The
complaint states that a public health nuisance has been created because
of lowering of the water level at Union Meadows and creating mud flats
giving rise to the nroduction of objectionable odors. An investigation

was made on September 14, and disclosed that the level of this body of

water is controlled by an electric utility having flowage rights at

the dam located in Union Village.

Conversation with Mr. Carside, located near the affected area,
disdosed that the level was lowered on August 15 of this year and
allowed to return back to normal on September 14.

Inasmuch as this involves the matter of flowage rights as well
as a public health nuisance we feel that it should be brought to your
attention for whatever action you deem necessary.

Francis J. LarivIere

Assoc. Sanitary Engineer

0 FJL/des
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NEW HAMPSHIRE WATER CON YROL COMMISSION

DATA ON DAME3 IN NEW 11AMPSIHIRE

LOCATION S;TATE N 0.... ......

rUTown . ......................................... ll

B asinl-P ri I a 1Y .......... ~ ................................ ................... ....I n

Loa oodNate ................. .. .........................................- .

po r i a e - a .. .. .. ...... ....... ... ..... ... .... ... .... ...... .... .. ... ..... .. ..... ... .. ..
GENERAL DATA 2 ~

Drainage area: Controclled ............. Sq. -Al: ~Ucu):itrollcdI............... Sq. Mi.: Total., 2 . . 99..Sq. M-li.
..eral7 ln t ofd m ......... ft. : Date o;f Construt o ..... i......................................

1Height: Strcam bed to highest 0~cv -L.4 - t: I ~ x St ur -. 7.............................. ft. -

Cost-Dam .............................................. ..: R eiv i ..........................................................

DESCRIPTION '-ravi .. ,l s 'I' T -b-,ccnc--rete. 7ar'h Le 9,, Fouid

Waste Gates

Ntimber ........ f.hg x .... i
Ssize ......... . ft. -ig......... ...... I.............................. ft. wide

Elevation Invert........................................ :Total Area ................................................. Sq. ft.

Waste Gates Conduit

Nuimber ..................................... :materials ............................................................................

size ................ ....... ft.: LenI.gthi......... ............ ft. : Area .................................................... Sq. f t.

Embankment

Tyeg.t-M................................................: 2i.....................ft
Top-With................................................................ft.

Slopes-upstrelm ................. on ................. ownst ream.................Ol................................

1. it--R g t of Spillway .................. l..... ....1eft of Spil iway -..................................................

Spillway
'Jtciasof Construiction ........ .. ....... . .... .... .............. I............................

* 1L gt - T ta ...........T......................t ... . . ....................................................... tft

heuight (if 1)ermaiient suction-Max. 'lin .-........... ................................................. ft.2
.........b...............I ................... ....................eih...................... ft.

I"Iai oard-Trmanet Cre....................: Tponel bar..........

Flood Capacity ................................ efs;:........................................................cefs/sq(. mi.

Abutments

l'ro ~ tar .... ....3. ........ ~. ... ....... .ft. : .\imn ....................... ........................................ ft.

I-{(a(works to Power Devel. "D Iata (l'on r1)vlpmn'

*OW NER .............. Pub l.Y c S frvl (. ..... N............................

REMRKS Use Const-rvatloin

T; !bilatiofl B~y ..... RL.................... ... .......................... 3..................... .... . ................ ..

I A I. . .. A'-". . .4



DATA ON RESERVOIRS &c PONDS IN NEW HAMPSHIRE

LOCATION AT DAM NC).

Town .....................................:Countv ..... Carroll

Stream ........Branch River
Basin-Primary ..... ... Ra u .......... : Secondary ..... Sa1!ion Falls R. . . . . .

Loca Nae.....W~....................).2...... .... ..*......................

DRAINAGE AREA

Controlled............ Sq. Mi.: Uncontrolled ........... SqI. Mi.: Total ......... 3'.,.09.......... Sq. Mi.

ELEVATION vs. WATER SURFACE AREA vs. VOLUME

Surface
bPoint Head Area Volume

Feet Acres Acre Ft.

(1) M ax. Flood H eight .............. ............................

(2) Top of Flashboards .............. ............................

*(3) Permanent Crest ..............

(4) Normal Drawdown ......

(5) M ax. Drawdown .............. ............................

(6) O riginal Pond .............. ............................

IBase Used............ Coef. to change to U.S.G.S. Base..............................................

RESERVOIR CAPACITY

Total Volume Useable Volume

*Drawdown ...........I....ft..... ..................... ft.

*Volume ...............ac. ft..... ..................... ac. ft.

Acre ft. per sq. mi..............................

Inches per sq. mi..............................

USE OF WATER................................!Qa XVxlQa ..........................................................

OWNER .........P ~ _ Q..P*rY e...... UlaN1 .....................................

REMARKS !Menace,

11-7

Tabulation By ............................................ Date ......................................................



S)LIC SERVICE COMNMtJSSJO. 0: N LV. HAMP H - i.\ R[CORD 1-4803
T C, W N STATE

Wakefield 5 No

PFAM Branch Piv-r

•-FA Z2. .q. .i- . AV

'F Gravity F-JDAWN . ,rtn, Lec:e
1,F AT "

TRALS OF Boulders, Timber, ConcreteC

POWER-CONIERVAT -N D0MF'.C F ' FA'IN"-TPAN'3 rA]l0'N- JC -

;$I,. TOP OF TCo- o i- A m ro
AM TO SlED OF STP'E- lly- l 511

T AM PIL LA'A' CP!-'

L_..AYS LF.NGTHS 3'--" -4'-." - -- LN-- - ,

P'. H BELEOW TO- OF DAM OF DTM 87
-I -AR DS None

Y 'V j ABOVE CREST__ _

-- URATIN J HEAD TOP O t LAtH' DOARD,

WST -C) N T %V T W _

'H,. - "LC. NUMIJER

RP

S NSEPATORP. NUMBER

P £lG P. C. TI.M. E H P. 7 J PC. T;M E

P C. E FF. 100 C f F

IRENCE5 CASES.
• N N' N;PFCTIONS

?'AR~KS

*2-.- Pbiic Service Comp-iny

")UDTr[' - Fair. Should h-..ve new gates and stems.

..-,q,,E. Yes. Will be subject to periodic ins-ection.

To the YR~ibiic Service Commission:

The foregoing mre:orandum on tne b:bove dmo i: -ib,.utted covering inspection
le October 2, IoZ5, :'rccording to notific ....ion tc) owner d'lted September 27, 1935,
biL! for srme is e:;closed.

5,&,uel J. Lo-d
I ':: 8, 9Z5 lyd. Eng.

Copyr to Owner

• I

•0- . " " , .. i : . . .. • ••: : - . ., ,

.. . . .- . . . _...-. . ., . . . _ , ,. ._ _ .._ _ .. > --... : .:: . ....:;: .- .. : .,.. . . .



0 ___

*'',.~'~.Th'.C* -~

2.

- -- ,A.f~Q .:::
A

L

2

..................................*. .

I-.,

0 - .-- __ ____

'I / ~
___ '~' '-'L Li~1 ''~ ~'. _____ _____ ______________

/ 7-.--a
V ~.-'V 2

4. ____

______ _______ _____ _______________

2~

0 _____ ____ ___________

0

'~1

\ ~1, ~

.lf

* /2.'

I. *-

___________ ____ B-9

* -



Twn0 ILC

) T' i-n Reod U -nI~ca 11

Ye --ho'A;d 1 e nle--ied to h- ve yj 01 -.

?Tder 7h- rV L sta~ :,:r, Ins y- )r i I
i -, ce to detcrriine L.t~ v

nenk&!ee to +he~ public if,'t w-~'v,~ int- Lied.
De~ma which wo~],d not bm) :r -ol t,, Th11r2 ,Pfty

ILIJ 1 n Dt I: !;ut'j"-c t i: tI 'kO~

if" O'r j.rntetioa to > -s eu !dry- e
to the 0,biic g fityv if :-) - 't 1 .Ce
ev-:-r: f ive ye -rs.

c)ai.,i3tanft ri1th -. ,m pt~qnt ijlt&vi.-i~ 1-s-'ctor is
na ex-oert an '-i-t~~i~~r~.iK".,cbd sinflt
you wiII be cbhrgea tor hi6 noci~ ~~;~;L be

abLi1o be .)esent -.,hfen hea vP-c yo daz 3 f';t yjiu rtay
Dvail y-)arself of hio e;rvi-7es.
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PIPE CULVERTS.

EMERGENCY SPILLWAY LOCATION
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September 19, 1979
Figure 3 - Looking northeast at downstream face of

dam.

*1n

* September 19, 1979
Figure 4 - Looking east along principal spillway

crest. Note steep, soil covered bedrock
east abutment at end of spillway.
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September 19, 1979
Figure 5- Looking west along principal spillway

crest. Note concrete training wall just
downstream of stoplog structure.

'4k

* September 19, 1979
Figure 6 - Looking north at downstream face of

stoplog structure.
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September 19, 1979
Figure 7 - Looking north at upstream reservoir from

top of B&M Railroad bridge.

September 19, 1979
Figure 8 -Looking south at State R~oute 16 bridge

- from top of stoplog structure.
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September 19, 1979
Figure 9 - Looking south at Reach 2 from Route 16

bridge.

September 19, 1979
Figure 10 - Looking northwest at Reach 2 just

upstream of Dam "A".
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September 19, 1979

Figure 11 - Looking northwest at downstream face of
Dam "A".

aofII

September 19, 1979
Figure 12 - Overview looking east at Dam "A". Note

Maple Street bridge just downstream.
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September 19, 1979
Figure 13 - Looking south at Reach 3 downstream of

Dam "As.

September 19, 1979
Figure 14 - Looking southeast at Reach 4 downstream

of Maple Street.
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~ 3. ~- UPSTREAM DRAINAGE AREA

* A-

~~~AT~~~ L~A 7R A OFISECINO
NON- FD DAM SCAL IN MILE

UNOWNSMEADOWS AM LOCATI

WAK(EFIEiLD, NEW HAMPSHIRE -

* REGIONAL VICINITY MAP
NOVECA8ER 1979 MAP BASED ON U S.G.S. 15 MINUTE QUADRANGLE

CEPARTMENT OF THE ARMY SHEETS. WOLFEBORO,N.H. 1958. NEWFIELD,N.H.-ME.
NEW E%C-LAND '-)VISION, CORPS OF FNOINEERS 1958. ALTON, N.H. 1952. BERWICK, ME.-N.H. 1958.
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