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1. INTRODUCTION

The proposed lake and dam (L&D) management plamiges the necessary information and
procedures required for reliable operation and teasnce of Wassookeag Lake Dam and its
impoundment, Lake Wassookeag. Implementation ®fLikD management plan will stabilize
lake levels, enhance the functioning of the lakesgstem, reduce shoreline erosion, protect
water quality and waterfront properties, detecedetation and extend the useful life of the dam,
lessen the threat of downtown flooding, and rediheerisk and liability associated with dam
ownership. The L&D management plan includes bamkgd information, dam description,
hydrology and hydraulics, lake and dam operatiod amaintenance procedures, inspection
guidelines, public safety issues, and a plan foergency activities at the dam.

The L&D management plan should be reviewed annwallyi-annually for appropriateness and
revised as necessary.

Dexter/O&MexistDam.05.text 5 MBP CONSULTING
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2. BACKGROUND

Wassookeag Lake Dam (National No. 00356, StateOR483, MEMA No. 047) is located at the
outlet of Lake Wassookeag, on the East Branch $ebak River, in the Town of Dexter
(Town), Penobscot County, Maine (Figure 1). Thendenpoundment, Lake Wassookeag is
used for public and private water supply, recregtand fire control. The lake lies solely within
the Town’s boundaries. The dam is owned and maedaby the Town. The Dexter Utility
District, under an agreement with the Town, hagatpd the dam since 1996.

The dam hazard potential was reassessed by theeMamergency Management Agency
(MEMA) in 2004. The dam hazard rating was chanffedh significant to high due to the
impact to the downstream properties and poterdga oOf life if the dam failed.

The dam is located immediately upstream of the down and is a part of the Town'’s historical
and cultural heritage. The structure was repoytedilt around 1914 to provide process water
for a variety of downstream industrial enterprisesiuding the Abbott’'s Mill, Grist Mill (a
National Landmark), carpenter shop, and otherscoAting to the Maine DOT'’s records, the
original dam was a part of the old Canal Streessirg the stream at the location of the present
dam. The dam reportedly contained two steelgiiftes, each about 5 ft wide, operated by a
large handwheel. By 1983 the dam deteriorated rbyepair and was unable to control the
lake. The April 1983 storm, estimated to be a 2&ryflood, caused damage to the dam and
inundated the downtown area resulting in closintheftown hall for a month.

The original dam was repaired in 1984. The repaiiuded replacement of the old gated
structure with a new concrete spillway and remmfghe roadway bridge. At the same time, a
new culvert bridge connecting Grove and Church eéiérewas constructed about 150 ft
downstream of the dam. The dam repair was redgraisigned by Robert G. Gerber, Inc.,
South Freeport, Maine and constructed by Reed &Ré&Voolwich, Maine. In 1985, a valve
was installed at the dam by the Corinna Sewer Disty provide a minimum stream flow for the
District’'s water treatment plant. The April 1986dd caused significant damage to the dam.
The Town repaired the dam in the same year bymagiouted stone over deteriorated areas of
the dikes. The repair was designed by James WalS€w., Old Town, Maine.

The Lake Wassookeag water management plan wasluated in 1985 following the 1984 dam

repair. Since then the lake level has reportaatyeased causing concerns and complaints from
the lake residents.
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3. PROJECT DESCRIPTION

The existing dam consists of a concrete spillwaypKed by left (looking downstream) and right
earthen dikes, respectively, which originally senss the roadway embankments. The dikes
were reportedly built of rockfill with some soilThe sketches in Figures 2 and 3 show a plan,
downstream elevation, and sections of the projeatisires.

Spillway. The spillway consists of a rectangular concatamber connected to downstream
wing walls extending about 2 ft into the dikes atle side. The chamber inside is 6 ft-8 in. long,
4 ft wide, and 10 ft-6 in. deep with the floor &t427.0>. The chamber and downstream walls
are formed with 1-ft-thick walls and founded on dt-ghick concrete footing slab. The
maximum height of the structure is 13.5 ft with the at el. 437.5, which is considered the top
of the dam.

The spillway chamber contains an overflow Wéirthe upstream wall, a gated sluice opening in
the downstream wall, and a 10-inch valve instaltlelbw the top of the weir.

The weir is 6 ft-8 in. long with the crest at eéB240 or 5.5 ft below the top of the spillway wall.
The weir flow is controlled by two wooden stopldfiashboards or boards), each 7% in. high by
2% in. thick, installed over the weir crest in siddl slots.

The sluice opening is 4.5 ft square with the dilela 428.4 or 3.6 ft below the weir crest. The
opening is equipped with a steel slide gate opdnatanually within a steel frame using a crank-
type hoist mounted on the top of the frame. The gapresently fixed at about 3-ft opening.

A 10-in. valve is used for minimum flow releaseshnihe valve centerline located about 2.5 ft
below the weir crest at el. 429.5.

The flashboards, sluice gate, and valve are ogkfeden a platform constructed of steel grating
in a steel enclosure. The access to the platferfinom the left dike.

Right Dike The dike is approximately 45 ft long and abuits Town’s Veteran’s Memorial
Park. The top of the dike is about 35 ft wide gnalss covered. The upstream slope of the dike
is inclined at an estimated grade of 2:1 (horizbtdavertical). The dike contains a dry-laid
stone masonry wall supporting the dike on the domeas side and along the stream. A portion
of the upstream slope and the top adjacent tottearas and spillway is covered with grouted
stone.

Left Dike. The dike is about 20 ft long and abuts Churcbedt(State Rt. 7). The top and slopes
of the dike are protected with a grouted stone covde upstream slope is steep and contains a
concrete wall along the shoreline. The wall isftléng, varies in grade with the lowest portion
at el. 434. The downstream slope gradually descémaard the retaining stone walls running
along and perpendicular to the stream.

L All elevations are in feet and refer to the NaibGeodetic Vertical Datum (NGVD).
2 The elevation of the uppermost surface of a damally a road or walkway.
% A notch of regular form through which water flows.
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Headpond The headpond, aka Mill Pond, is a 300-ft-lon@Q-ft-wide body of shallow water
extending between the dam and an abandoned MaingaCdRailroad embankment. The
embankment contains a bridge (trestle) of steembaad wooden deck construction. A bridge
opening connects the pond with the lake and is éorwith cut granite block sidewalls. The
opening is approximately 28 ft wide and 5.5 ft high the lake side and 7 ft high on the
headpond side and contains an inclined steel waksr(grates) made of 2 in. byin. steel bars
spaced about % in. on centers and supported lIgtbsalarge steel beams.

Downstream ChannelThe discharge channel extends about 150 ft divears of the dam to a
CMP culvert in the Rt. 23 embankment crossing theasn. The channel is 13 ft to 14.5 ft wide
between the stone walls of the dam dikes and thelens along the Rt. 7 embankment. A
wooden footbridge spans the channel between theesidne walls.

Dexter/O&MexistDam.05.text 8 MBP CONSULTING
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4. SITE HYDROLOGY

4.1 Precipitation

According to the FEMA flood insurance report, thewh receives a mean annual precipitation
of 40 inches evenly distributed throughout the yeBine Dexter Utility District has recorded the
total monthly precipitation (rainfall and snow)time Town since April 1988. The mean monthly
precipitation for the 18-year period is includedriamble 1 and plotted in Figure 4.

Table 1
Mean Monthly Rainfall in Town of Dexter, 1988-2005

Month | Jan| Feb| Mar Apr | May| Jun| Jul| Aug| Sep Oct NovDec| Mean
Monthly
Rainfall| 2.89| 2.44| 3.69| 3.47| 4.11| 3.66| 3.57| 3.78 | 3.85/ 4.58| 4.09| 3.35| 3.64
(inches

5

w

T
|

Precipitation (inches)
"

Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec
Month

Figure 4. Average Monthly Precipitation, 1988-2005

The results show that the mean monthly precipmatiaried from 2.44 in. in February to 4.58 in.
in October with the annual mean monthly rainfall3d84 in. During the year, precipitation has
two distinctive peaks: the spring peak, betweenlAgmd May and the fall peak, in October. The
precipitation rate is at its lowest in the wintéapuary-February, and then in the summer, July.

To determine any trends in the last 18 years, tirmi@ and monthly precipitation data were

analyzed. The total annual precipitation amouobrged from 1989 through 2005 is included in
Table 2.
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Table 2
Total Annual Rainfall in Town of Dexter, 1989-2005

Year Total rainfall Year Total rainfall Year Total rainfall
(inches) (inches) (inches)
1989 54.92 1995 41.89 2001 31.72
1990 58.71 1996 48.10 2002 39.05
1991 46.18 1997 34.87 2003 49,54
1992 32.62 1998 39.16 2004 37.51
1993 40.49 1999 40.52 2005 67.55
1994 37.98 2000 43.49 Average total 43.78

The precipitation data shows that during the olet@m period the total annual rainfall varied
from 31.72 in. in 2001 to a record 67.55 in. in 2QG@th the average annual amount of 43.78 in.
which is about 10 percent higher than the long-tarean annual precipitation (40 in.) reported

by FEMA.

The monthly variation of the precipitation dataceted since 1988 is presented in Figure 5. The
data shows a trend of a small gradual decline fabout 4 in. in 1988 to 3.5 in. in 2000 and then
a considerable increase up to 6 in. in 2005 whahatded with the record precipitation.

14

12 4

10

13.25"

Precipitation (inches)

Trendline

\'V ﬁ\

Jan-88
Jan-89

Jan-97

Jan-98 1

Time (month/year)

Figure 5. Monthly Precipitation

Jan-02
Jan-03
Jan-04

Jan-05
Jan-06 9
Jan-07

In summary, the site precipitation record coversagdt the entire period since reconstruction of
the dam in 1984. During that period the followings evident:

The maximum monthly precipitation occurs in theispr(April-May) and in the fall
(October) and is lowest in the winter (January-Eaby) and in the summer (July). This
precipitation pattern was considered in developmoéttie lake management plan.

Dexter/O&MexistDam.05.text
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Overall, the period of record was on the wet sidéh whe average annual precipitation
about 10 percent higher than the long-term annuetiage.

A small decline in precipitation from 1988 to 20@@s then reverted to a significant
increase by 2005.

4.2 Flood Peak Discharges

The site inflow peak discharges were determinedsforms ranging from 2-year to 500-year
return periods using the USGS methodology for steean Maine (Report No. 79-4008, 1999)
which requires estimates of drainage area and masla The dam watershed area is 12 sq. mi
obtained from the FEMA's flood insurance study tlee Town of Dexter (1990). The wetlands
are the sum of all surface areas of lakes and pexpiessed as a percentage of the total drainage
area. The wetlands were assumed to be 14.8 pdrasatl on the 1984 DOT'’s engineering study
performed for the site during relocation of the @lagtreet 150 ft downstream of the dam. The
following peak discharges were determined (Table 3)

Table 3.
Flood Peak Discharges
Recurrence Interval (years) Peak Discharge (cfs)
2 283
5 432
10 542
25 689
50 803
100 926
500 1,225

The graphical presentation of the data is showFigare 6.
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Figure 6. Flood Peak Flows
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4.3 Lake Flood Elevations

The lake flood elevations for the 10, 50, 100, &A@-year recurrence intervals were determined
by FEMA in the Flood Insurance Study for the Townl990. The following flood elevations
were established at the dam (Table 4):

Table 4
Lake Flood Stages
Recurrence Interval (years) Flood Elevation (ft)
10 435.5
50 436.0
100 436.2
500 436.7

The data are also graphically presented in Figure 7

437.0

436.8

436.6 o

436.4 1 /

436.2
436.0 /

/
435.8 s

4356 1 /

435.4

Water Level Elevation (ft)

435.2

435.0

1 5 10 50 100 500 1000

Recurrence Interval (years)

Figure 7. Lake Flood Levels

4.4 Minimum Flow

There are no specific minimum flow requirementpudated by the Maine DEP or IF&W for the
dam. A minimum flow of 6 cfs was established ie ffast to provide adequate dilution of waste
water discharged into the East Branch SebasticowkrRrom the Corinna treatment plant
located about 9 mi. downstream of the dam. Thatrirent plant was reportedly closed in 2005
with installation of a land disposal sewage treatrfacility. Therefore, there is currently no
requirement to maintain the 6 cfs minimum flow.

Dexter/O&MexistDam.05.text 12 MBP CONSULTING
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A minimum stream flow or aquatic base flow (ABF)rexjuired by the state to maintain habitat
for fish and other aquatic life. This is especidltyportant given the state on-going effort for
restoration of anadromous fish in the SebasticooleiRwatershed. ABF is defined as the
median August flow and ranges from 0.3 cfs to G5per square mile of a drainage area for
most watersheds in Maine. With the site drairaga of 12 sq. mi., the stream minimum flow
at the dam is 3.6 cfs to 6 cfs.

The ABF flow was compared with annual 7-day, 10ryjew flow (7Q210) which is required by
the Maine DEP for streams to assimilate a wastemdischarge without violating the state
water quality standards. The 7Q10 flow is desctibs the minimum mean flow for seven
consecutive days that has 10 percent nonexceegeobability for any given year. The 7Q10
was determined using the USGS technique (RepoB718-1977). The 7Q10 stream flow for
the site was calculated to be about 1.4 cfs ana wees increased to 2.4 cfs to account for the
estimate error of 69 percent.

As can be seen, the 7Q10 flow is considerably tless the ABF flow; therefore, the minimum

stream flow at the dam was assumed 3.5 cfs. Tdwg ¢dan be maintained by operation of the
10-in. valve with the pond level at el. 431.2 amghler (Section 5, Figure 10).

Dexter/O&MexistDam.05.text 13 MBP CONSULTING
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5. DAM HYDRAULIC CAPACITY

With the present spillway arrangement, water fldwsn the pond over the weir and/or through
the minimum flow valve, falls into the chamber, asdhen released downstream through the
gated sluice opening. The hydraulic capacity ¢ ttam was determined for each water
conveying structure using standard hydraulic equatifor sharp and broad-crested weirs and
orifice flow. The hydraulic interaction betweenethveir, sluice, and valve was considered
during operation of the spillway.

5.1 Weir Discharge
The weir discharge was calculated without flashdedtop el. 432.0), with one board (top el.

432.6) and two boards (top el. 433.3) installedr dlve weir. The results of the calculations were
plotted and are shown in Figure 8 (full size chartsalso included in Appendix A).

438
437 + —TT
/
= s |_—1 TWO BOARDS | | |
é 436 + _ C (tC‘Jp‘eI. 43‘3.3) -
1 I
§ | — L T
g Ol Y\ ONE BOARD (top el. 432.6)
[} C 1 L—
o 435 1 — —
—_ - Lt — o
) =.
> 5 =
et . — a — NO BOARDS (top el. 432.0)
: > = 5
= 434
; L A T
/ A B
433 +
!/ |
e
7
432 f f f f
0 20 40 60 80 100 120 140 160

Discharge (cfs)

Figure 8. Weir Discharge

The discharge was calculated for free flow conddgiavhen the water level in the spillway
chamber does not exceed the top of the weir otojh®f the boards. For example, at the present
stationary 3-ft gate opening and the water levahen chamber at el. 432.0, the maximum weir
discharge without flashboards is about 94 cubit ez second (cfs) with the pond el. 434.7.
With the gate fully open to 4.5 ft, the maximum meischarge is 102 cfs at pond el. 434.8 for
free flow conditions. With the water level in tbhamber above the top of the weir, the weir
becomes submerged with its discharge significaweticed.
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5.2 Sluice Discharge

The sluice discharge was calculated for gate ogsrmom 3 in. to 4 ft-6 in. (full gate) and water
levels in the chamber ranging from el. 428.65 to48l7.5 (top of the dam). The broad-crested
weir equation was used with the water level indhamber up to the top of the opening and then
orifice flow when the level in the chamber riseowab the top of the opening. The sluice
discharge rating curves are presented in Figure 9.

GATE OPENING

[l S B P o 2% Tae 3 I3 &l ae] ]
437 | [ ] / //
/ / Py
436 ll 7 // // / -
7 / / e
T 435 1 f / / / L
£ / / P
pt I ] 7 7
Saat (II[T [T/ P
1N S\
i 433 4 | [ / el TOTAL DAM CAPACITY CURVE
/ / e
— 432 / // /| =~
2 [/ —
= ) /142~
| /[ T
430 /’ /
429 ///
428

0 25 50 75 100 125 150 175 200 225 250 275
Discharge (cfs)

Figure 9. Sluice Discharge

As shown, the maximum sluice discharge with thes@me 3-ft gate opening and water level in
the chamber at el. 437.5 is about 180 cfs.

5.3 Valve Discharge
The discharge for the 10-in. minimum flow valve wasdculated for different pond levels with
the valve fully open. The discharge was determionedree flow conditions with the water level

in the chamber at or below the valve centerlinel29.5. The valve rating curve is included in
Figure 10.
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Figure 10. Valve Discharge (fully open)

With the pond level at el. 432.0 (the weir top) thalve discharge is about 4.2 cfs and 5.1 cfs
with the pond at the top of the second board,33.3

5.4 Dam Overtopping

The dam overtopping potential was estimated forlb@ year storm of 926 cfs. It was assumed
that the lake is full, has no storage capacity, tmeddam outflow is equal to the lake inflow.
With the pond level at the top of dam (el. 437tBg maximum dam hydraulic capacity with the
existing fixed gate opening of 3 ft is 180 cfs &b cfs if the gate is fully open to 4.5 ft.
Therefore, the dam can pass only 19% to 28% os$itkel00-year flood without overtopping.

As a result of the insufficient capacity, the spdly wall, left and right dikes, and a 100-ft
portion of the Veteran’s Memorial Park and railraadbankment would be overtopped during
the 100-year storm by about 2 ft. This assumesthieasiuice gate is fully open and the chamber
is not blocked by debris. With this amount of dgpping, it can be expected that the dam dikes
would be breached by surface erosion. The aceathdof water flowing over the right dike can
rise up to 3 ft and more due to low spots in tHedbp at some locations (Inspection Report,
MBPC, August 2005), thus, increasing the likelihoofl breaching the dam during the
overtopping.

The flood of record occurred at the dam site inilAp®87 and was estimated by FEMA in the
1990 report as the 100-year storm. The eyewitsessel a permanent high water mark
established at the camp of a long time lake resifein Salley) indicated that during this event
the pond level was about at el. 435.5 (10-yeardijand the lake level at el. 437.2 (above the
500-year storm). The difference between the lak# @ond levels was about 1.7 ft or 20 in.
which was apparently due to the obstruction tol#éke outflow by the R.R. bridge trashracks
and insufficient dam hydraulic capacity.
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The dam was not overtopped during the 1987 floodidver, significant damage was inflicted to
the dam which required an immediate repair response

5.5 Summary
The summary of the results of the hydraulic evaduneis included in Table 5.

Table 5. Dam Hydraulic Capacity

Dam Facility Feature Pond water level e. Discharge
(ft) (cfs)
Weir 3 ft gate opening 434.7 94
top el. 432.0 (existing condition)
4.5 ft gate opening 434.8 102
(full)
Sluice 3 ft gate opening 436.0 160
sill el. 428.4 (existing condition) 437.5 (top of dam) 180
4.5 ft gate opening 436.0 225
(full) 437.5 (top of dam) 255
Low level outlet 10-in. valve 432.0 (top of weir) 4.2
center line el. 429.5 432.6 (1 board) 4.6
433.3 (2 boards) 5.1

The results of the hydraulic evaluation indicatattithe hydraulic capacity of the dam is
controlled by the gated sluice opening. With thetex level in the chamber at el. 436.0 (1.5 ft
below the top of the dam), the maximum sluice dasgh with the gate open 4.5 ft is 225 cfs. At
this water level, the weir becomes completely suiger ineffective, and an obstacle to the
flow. The actual pond elevation may be higher timatihhe chamber due to the weir effect: about
a 6-in. drop in the water level between the pond4@5.5) and chamber (el. 435.0) was observed
in December 3, 2005.

The rating curve for the 4.5 ft gate opening repnés a total dam capacity curve (Figure 10).
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6. LAKE LEVEL CONSIDERATIONS

6.1 Lake Description

Lake Wassookeag is a large natural body of watefasfial origin extending about 4 mi. north-
east with an average width of 0.5 mi. The lakdagér area is 1,164 acres, storage 8,437 acre-ft,
maximum depth 86 ft., and average depth 27 ft. [&ke flushing ratéis low, 0.39 (flushes per
year), according to the Maine DEP. The lake wat&lity, monitored for clarity, phosphorous,
and dissolved oxygen since 1976, is considerecktaldmve average (Maine DEP report, March
2002).

The lake shoreline topography varies from flat Bodgy to steep slopes reinforced with glacial
cobbles and boulders. The steeper shoreline &ddadn the western part of the lake. It starts,
reportedly, at the unknown northern tributary, lbc&nown as Sucker Brook, and goes west,
south and continues along some portion of the seastern shoreline. The waterfront property
between Sucker Brook and the south-western tiheflake forms a village called Waldheim

Association.

State Rt. 23 road crosses the lake at its narroseesion. The lake, east of the road, is shallow
with wetlands along the north-east and south-dasetine. This smaller portion of the lake, aka
Little Lake, contains the East Branch SebasticomeRoutlet leading to Mill Pond and the dam.
The area of the lake west of the Rt. 23 road (Ldrgke) is significantly deeper and more
developed along its shorelines.

6.2 Lake Usage

The lake is a major Town resource and receivesifgignt use for public and private water

supply, recreational fishing, boating, swimmingc@omodates wetlands and wildlife, and

provides an aesthetic setting for numerous res@ersieasonal and year-round developments.
The lake is stocked regularly by the Maine IF&Wmitout and landlocked salmon. The Dexter
Lakes Association (DLA), dexterlakeassociation.cangnitors water quality to preserve and

protect the integrity of the lake and its watershed

The public water supply, operated by the DextelitytDistrict, provides water to approximately
2,200 people. The District’'s water intake is l@chin Large Lake, west of the Rt. 23 bridge and
close to the south shore at a depth of 25 ft. Jumaped raw water is filtrated and treated with
chlorine and fluoride. During the 2001-2005 perithet yearly rate of the lake water withdrawal
varied from about 118 to 132 million gallons, agganonthly from 9 to 12 million gallons, and
average daily from 323 to 361 thousand gallons.®® € 0.56 cfs.

The lake has a public beach and boat launch batidd east of Rt. 23 on the north shore of
Little Lake.

* According to the University of Maine’s definitiothe flushing rate refers to how often the watethmentire lake
water is replaced. The ratio of drainage areaffundake volume determines the flushing ratelake with a fast
flushing rate is less sensitive to changes intitsient loading than one with a slow flushing rate.
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6.3 Factors Influencing Lake Level

In general, the lake water level is influenced hg tate of evaporation, precipitation at the
watershed area, rate of withdrawal for public watepply, outflow, minimum flow releases,
leakage at the dam, and R.R. bridge trashracks.

Evaporation has little effect on the lake levelssAming an air temperature of 80 degrees, wind
movement 100 mi./day, and conservative estimatesdtar radiation and dew point, the lake
surface evaporation rate is about 0.25 in. per(Mégter Resources, Linsley, 1975). With this
evaporation rate, the lake level drops about 2aeadh 8 days.

The amount of precipitation in the watershed aras & direct impact on the lake level. The
precipitation record shows (Section 4) that a netastability in precipitation for the first 15
years since the dam was rebuilt then has changedsignificant increase in the last 5 years
which was likely one of the factors contributingthe lake level increase.

6.3.1 Withdrawals

The lake withdrawals include water pumped by Dextality District, minimum stream flow
releases at the dam, and dam overflow. To estithatempact of withdrawals, the lake level
drawdown was calculated as a function of the waldd amount (cfs) and withdrawal duration
(days). It was assumed that there is no chandbeirake surface area, inflow into the lake,
precipitation, and evaporation during the specifrathdrawal duration. The lake drawdown
rating graphs, included in Figure 11, provide aimeste of the lake level change (in inches) as a
function of the withdrawal rate and duration.
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Figure 11. Lake Level Drawdown
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The lake level drawdown for the selected amounwididrawal rate and withdrawal duration is
included in Table 6:

Table 6
Lake Drawdown versus Withdrawal Rate and Duration

Withdrawal Withdrawal Duration (days)
rate 1 | 2 | 4 | 6 | 8 10 | 15
(cfs) Lake Level Drawdown (inches)
1 0.02 0.04 0.08 0.12 0.16 0.20 0.31
5 0.10 0.20 0.41 0.61 0.82 1.02 1.53
10 0.20 0.41 0.82 1.23 1.64 2.04 3.07
20 0.41 0.82 1.64 2.45 3.27 4.09 6.13
50 1.02 2.04 4.09 6.13 8.18 10.22 15.34
100 2.04 4.09 8.18 12.2Y 16.36 20.45 30/67
200 4.09 8.18 16.36 2454 3271 40.89 61|34

Public Water Supply. The maximum total monthly withdrawal of raw wafesm the lake for
the last 5 years was about 13 million gallons oouak0.7 cfs. This withdrawal rate has
negligible effect on the lake: about 50 days oftowous pumping with this rate are required to
lower the lake level by 1 inch (Figure 11).

Minimum Flow. The minimum stream flow released downstream @fd&m is a combination of
the discharge from the 10-in. valve and leakageuigin the dam and flashboards. Assuming the
minimum discharge from the valve is 3.5 cfs andage 1.5 cfs, the total minimum flow at the
dam is about 5 cfs. This amount of withdrawal lidle influence on the lake level: about 10
days are needed to lower the lake by 1 inch (FidareTable 6). If the dam was sealed to zero
leakage and only the valve operates at 3.5 cfytétiddays are necessary to lower the lake level
by 1 inch.

Dam Outflow. Water withdrawals due to the operation of the daave a direct effect on the
lake level. However, the dam has a limited impacthe lake due to its insufficient hydraulic
capacity, negative influence of the weir and gatesach other, and the R.R. bridge trashracks
restricting the flow from the lake. The followirgxkamples provide an estimate of the dam
impact on the lake level:

Example 1. Assume that the lake needs to be |avfeoen el. 434.0 to el. 433.0, a total of 12 in.

drawdown. With these lake stages, the weir flowmdged to estimate the withdrawal discharge
(Figure 8). The weir discharge without flashboasl60 cfs at el. 434.0 and 20 cfs at el. 433.0
cfs. With an average discharge of 40 cfs, aboutdys are required to lower the lake by 12 in.
(Figure 11).

Example 2: Assume that the lake needs to be lagyel 2 in. during high water, from el. 435.0
to el. 434.0. At this lake stage, the weir becoihess effective as a discharging facility and the
gate rating curves should be used to determinevttieirawal discharge (Figure 9). With the
gate presently fixed at a 3-ft opening, the sluiseharge is 147 cfs at el. 435.0 and 132 cfs.at el

20

Dexter/O&MexistDam.05.text MBP CONSULTING



WASSOOKEAG
LAKE & DAM MANAGEMENT PLAN

434.0. With an average withdrawal rate of 140 4f&) 5 days are needed to lower the lake by
12 in. (Figure 11). The actual withdrawal time kcbhe longer due to reduction of the outflow
caused by obstruction of the bridge trashrackssaiitivay weir.

6.3.2 R.R. Bridge Trashracks

The steel trashracks (or grates) positioned orufilstream side of the R.R. bridge opening were
installed, apparently, to protect the water opagagquipment at the downstream mills from
floating debris. The narrow spacing of the exptirashracks bars (3/4 in. on centers) and large
steel beams supporting the trashracks reduce itigebopening area by about 40 to 50 percent.
Leaves, twigs, dead wood, and ice trapped on #shitacks can reduce the flow further, likely,
to 20 percent and less. Additional reduction ia ttashrack open area has occurred with time
due to accumulation of sediment and rocks in fadfrthe trashracks at the bottom reducing the
bridge opening by 1.5-2 ft. As a consequence,ptiegent trashracks significantly restrict the
flow through the bridge opening causing an increzsthe lake level during high water. This
event was observed on December 3, 2005 immediattdy heavy rainfall when a difference of
8% inches in the water levels upstream and dowanstref the trashracks was measured. The
pond level at that time was at el. 435.5 correspantb the 10-year flood and the lake was at el.
436.2 matching the FEMA 100-year flood level whitdused additional flooding of the lake
shoreline. During the record 1987 flood, a differe between the lake and pond levels was
estimated to be even higher, up to 20 in. (Seddprcausing widespread flooding of the lake
shores.

6.4 Summary
Three major factors appear to influence the lakelleegime:

(1) The annual and long-term rate of precipitationhi@ Wwatershed area defines the seasonal
variations and trends in the lake level. In thet Bryears the amount of precipitation has
significantly increased which was likely one of tla&tors contributing to a rise in the
lake level.

(2) The dam discharge capacity is insufficient to actmaate a significant increase in flow
during and after heavy rains, thus, creating theditmons for an increase in the lake
level for an extended period of time.

(3) The R.R. bridge trashracks further reduce the dapaaty to handle the outflow from
the lake. The trashracks act as a barrier toltve from the lake into the pond. The
trashrack capacity is limited and sufficient ontydonvey unobstructed flow when the
lake level is below el. 433.5-434.0. During a heawinfall event, the trashracks
controls the flow causing a rapid rise in the l&keel. The amount of time to lower the
lake level is controlled by the limited hydrauliapacity of the dam.
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7. INPUT FROM STAKEHOLDERS

In the development of a new lake regime and torjpm@te the concerns and needs of the lake
stakeholders, a questionnaire was distributed arefjaest for lake historical information was
placed on the Town’'s website. The questionnaileddsa property owner about location,
shoreline description, years on the lake, long-tehanges and trends in the lake level for the
last 20 years since the dam was rebuilt in 198%&enéxand causes of shoreline erosion, and
suggestions for improving the condition of the lak@& total of 15 responses from 14 lake
residents were received. The results were sumethand included in Table B-1 of Appendix
B.

7.1 Erosion

The lake shoreline is subject to erosion due tcewitvel changes, ice scouring, runoff, wind
and wave action, and human activity (foot traftbimat waves, vegetation removal, shoreline
development, etc.). Topographic and geologicalditmns (slope steepness, orientation to
prevailing winds, soil type, and degree of natwall armoring with cobbles and boulders)
influence the intensity and rate of erosion. Thersline erosion may impact the water quality
by increasing siltation and turbidity, releasingliéidnal phosphorous and creating conditions for
algae growth.

The lake stage and magnitude of the level fluctunstiwere considered by the responders to be
the major factors influencing the stability of thleoreline and water quality. High water levels
can impact vulnerable areas of the lakeshore, &dlyeavhen combined with wind waves and
the scoring effect of moving ice. Low water levelay expose significant areas of fine sediment
to drying and can expose previously stable sedisnémtwind, wave, and ice action. The
shoreline may be also susceptible to erosion ifathter level remains stable for a long period of
time, which focuses wave energy at one point orstigeline.

A majority of the responders have observed the lbktveen 18 and 60 years and have
properties located in the Waldheim Association sodth-west lake area with a steep shoreline.
In most cases, the shoreline erosion was ratettseable to severe and included dislodged,
loose, and lost riprap and rocks, bare and lost lest shore property (up to 10 to 20 ft over 60
years, or 2-4 in./year), exposure of tree rootst, iees, and siltation of lake bottom and exposed
rocks. No significant signs of erosion were obsdnalong the lake with flat and gentle
shoreline slopes. Some residents noticed a decreawater clarity and that algae blooms
started 5-10 years ago, notably in the Sucker Bromke. Erosion of the affected areas has
increased in the last 5-10 years and was attribiatddgh water, ice movement, high north-east
winds, 2-3 ft waves, and runoff.

7.2 Historical Lake Levels
In general, since the dam was rebuilt in 1984 |dke level has increased in the last 20 years or

was stable for the first 15 years and then incikasehe past 4 years. The lake level rise over
the past 4 years coincides with the increased tneritle watershed precipitation in the last 5
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years which reached the record amount of 67.5i2005. The seasonal trends in the lake
level were observed as follows:

Spring levels: higher since 1995-1996.

Summer levels: 12 un. higher since 1970-1980; highnee 1995.
Fall levels: significantly lower in 1970-1980, higince 1995.
Winter levels: high since 1995.

One owner with a 3-year lake experience noticetttietotal seasonal change in the water level
from the spring to the fall was 3-4 ft. Most oethesponders (80 percent) favored lowering the
existing levels and 3 residents preferred to kbegtirrent lake level intact.

It should be noted that the old dam with two, Svitle gates had apparently a larger discharge
capacity than the 1984 dam. The Dexter's USGS rquiate map dated 1984 shows the lake
level at el. 433.0 (Figure 1). The 1985 water nganaent plan indicated that the lake level, prior
to construction of the new spillway, was at el. &8&hich was considered to be low and was
attributed to a lack of dam control. These 19885lLkke levels concur with responses from the
residents with lake experience over 40-60 year$ $itated 25-35 years ago the lake was
significantly lower in the summer and fall.

It appears that the reduced hydraulic capacitynefi984 spillway has contributed to a gradual
lake rise that has accelerated in the last 5 y®as increase in the watershed precipitation.

7.3 Downstream Flooding

Significant downtown flooding has occurred in tleeent past, in 1983 and 1984, resulting in
inundation of the Main Street, Town Office buildjrand other businesses. Two long-time lake
residents suggested that operation of the dam dhamuitrol the downstream releases to avoid
flooding of the downtown area. Similar concern veapressed by an out-of-town resident,
Chester Hartford, who was on the Dexter Water Bdardl0 years (his letter is included in
Appendix B).

The condition of the downstream area during higlewsn the lake was observed on December
3, 2005. During that time, Mill Pond was at el5&3and water level in the spillway chamber at
el. 435.0. The dam gate was at the 3-ft capac#tghdrging about 150 cfs. The observed road
culverts were half-full and the water level in gfeallow section of the river channel downstream
of the Town Office building was approaching the tdphe banks. Based on these observations,
it was judged that the dam discharge should betdonto about 200 cfs to minimize the
downstream flooding.
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8. LAKE LEVEL MONITORING

Lake level measurements have been collected bpeéeer Utility District starting on August 2,
2005 using the existing staff gage installed atdhen by the District in 2000. The gage is
located in the path of the flow, immediately upatreof the spillway weir. At this location, the
accuracy of the level measurement can be affeatedglihigh water when the water surface at
the weir is sharply curved and falling down. Tleadings were taken from daily to once in 3%
weeks. The results of the lake level monitoringigded with rainfall data, number of weir
flashboards installed, and low level valve operame shown in Figure 12 for the period from
May 2005 to January 2006. The May-July readingsewtaken by the DLA (ref. 2005 DLA
Annual Meeting). During this monitoring periocetgate was in the fixed, 3-ft opened position.
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Figure 12. Lake Level Monitoring, May 2005-Jan 00

Two weir flashboards were installed to el. 433.3Jone 1, 2005 with the water level about 12
in. above the boards and were in place for 3 mon@se board was removed on August 30 to
el. 432.6, and the second board was removed onb@ctil. Since then, the weir started to
operate at full capacity with a depth of water d@d&uin. To increase releases, the 10-in. valve
was opened on October 20.

As can be seen from Figure 12, the highest leviieniake, el. 435.5, was recorded in the spring
(5/12/05) and late fall (12/5/05) which coincideghathe rainfall amount of 15.5 in. (April-May)
and 22 in. (October-November) received by the vshied for those periods. Since June to late
September the lake level gradually dropped frond4&4.0 to el. 432.5 with the average summer
level at el. 433.0 and the flashboards in placéne Summer rainfall (total 17.29 in.) had no
noticeable influence on the lake and the level dovghat period was apparently due to leakage
through the dam and flashboards. During late Septée-early December, lake level rose from
el. 432.5 to el. 435.7 (the level of the 10-yeapnd) or 3 ft 2 in. over a 2-month period. During
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that period, the total rainfall was 23.03 in. opabthird of the average annual precipitation and
the dam was operated at the 3-ft gate dischargactg{150 cfs) without noticeable impact on

the lake level that eventually caused significkoding of the lake shoreline. After reaching the
peak on December 5 the lake level dropped to &.048r 2 ft 8 in. by mid-January.

The available lake monitoring records demonstrakedinsufficient discharge capacity of the
dam to control flood conditions: about 3 month®pération of the dam at full existing capacity
was required to return the lake to the pre-floodigl, el. 433.0. The R.R. bridge trashracks
also impeded the flow from the lake to the dam ematributed to the shoreline flooding.
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9. LAKE MANAGEMENT PLAN

9.1 Existing Plan

The current lake water management plan was edteblis; 1985 to control the level fluctuations
and provide a minimum flow of 6 cfs downstreamled tlam using the 10-in. valve. The normal
water level at that time was considered to be &1.@435.0. The following lake levels were
established:

Fall el. 434: boards out, valve open in October

Winter el. 435-435.3: boards in to el. 434, vatlesed

Spring el. 436.0: boards in to el. 434, valvesed

Summer el. 434-435: boards in to el. 435.5, #alpen in July-August

It is apparent that the plan established high tdege levels. The spring el. 436.0 is the 50-year
flood stage which would inundate the lake shoretind potentially flood downtown area. The

normal summer levels were set up at el. 434.0-486.0-3 ft above the lake levels recorded

before construction of the new spillway.

9.2 Proposed Plan

Based on review of available project informatiaite fiydrology, dam hydraulics, input from the
lake residents, and current lake level monitoricprds, the following lake management plan is
proposed:

Between Labor Day and October IStarting immediately after Labor Day, one boardthe
spillway weir is removed, the second board is resdotwo weeks after, and the lake level is
gradually lowered to el. 432.0-432.5 to accommodha&fall runoff. During this period, the
minimum release valve is open to increase the deawabwn capacity and the R.R. bridge
trashracks temporary removed (at least 50 perdcenpyepare the lake to receive the October-
November rainfall. The dam will likely be capalotedischarging an average flow of 10 cfs and
lower the lake level by 6 in. from el. 433.0 ove@rdays (Figure 11).

Between October 1 and December During this seasonal rainfall period, the lakedl is
maintained to not exceed el. 434.0-434.5 with tle@ wieared of flashboards, the valve closed,
and the gate fully, 4.5 ft open. The dam wouldabke to discharge about 60 cfs and drawdown
the lake by 12 in. from el. 434.5 over 10 days assg no inflow from the watershed. To
prevent downtown flooding, the maximum dam relead®suld not exceed 200 cfs with the
water level in the spillway chamber at el. 434.f(iFe 9).

Between December 1 and April After ice-in, the lake level is gradually lowdrand managed

to maintain at el. 431.5-432.0 to accommodate gieng runoff. During this period, the weir
flashboards are out and gate and valve fully oplenveng water levels to vary as a function of
inflow, precipitation, and snowpack.
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Between April 1 and Memorial Day During the spring runoff, the lake is refillechca

maintained to not exceed el. 434.0-434.5 with tleér Washboards out, valve closed, and gate
fully open. To prevent the downtown flooding, tiiaximum downstream releases should not
exceed 200 cfs with the water level in the spillvegmber at el. 434.5 (Figure 9).

Between Memorial Day and Labor Dayhe lake is lowered and maintained at el. 4338-5.

During this period, the weir flashboards are incpléo the top el. 433.3, the removed sections of
the bridge trashracks reinstalled, and minimum fiaive is open to discharge 3.5 cfs (Figure

10).

The proposed lake management plan is summarizédute 7:

Table 7

Lake Wassookeag Management Plan Schedule

Oper?‘“”g Target Lake Procedures Comments
Period Level
first board out immediately after Labor day
second board out 2 weeks after Labor Day
Labor Day- el 432.0-432.5 10" valve open
October 1 gate open
50% (min.) bridge | immediately after Labor Day,
trashracks removed if necessary
flashboards out
October 1- max. el. 434.0- 10 valve closed . :
December 1 4345 gate_ open max. dl_scharge 200 cfs (Fig.
50% (min.) bridge if necessary
trashracks out
flashboards out
10” valve open
De;grrrillbler 1| el 431.5-432.0 gate open
50% (min.) bridge if necessary
trashracks out
flashboards out
. 10” valve closed
Mef\npg;:aj_Day max.AfgI‘i 334'0- gate open max. discharge 200 cfs (Fig.
' 50% (min.) bridge if necessary
trashracks out
boards reinstalled top el. 433.3
: 10" valve open min. flow 3.5 cfs (Fig. 10)
Mig"gg'raggjy' el. 433.0-433.5 gate open
bridge trashracks if necessary
reinstalled

The proposed lake management plan and schedule will
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Provide lake stability by limiting the range of tlevel fluctuations from the existing 3-4
ft to 2-3 ft;

Lower seasonal levels to the pattern likely clasthe historical lake regime;

Limit shoreline erosion;

Maintain existing water quality;

Provide downstream minimum flow releases durings#rgsons;

Limit maximum dam discharges to reduce the potefaradowntown flooding;

Reduce the risk for dam overtopping and failure.

The limitations of the proposed plan include:

1)
2)

3)
4)

The insufficient dam discharge capacity that camsealifficulties in controlling the lake
levels during high spring and fall runoffs;

The lake drawdown is limited to el. 432.0, the tipthe spillway weir; further lake
lowering can be achieved only through the minimiowfvalve and dam leakage;

The bridge trashracks obstruct flow and causeake level rise during high water;

A lack of long-term lake level records create utaiaties in forecasting more accurately
the lake regime.

The lake management plan assumed that:

(1) The gate is operational for a full range of desigenings, up to 4.5 ft;
(2) A portion of the R.R. bridge trashracks, at le@$5f the total area, can be temporarily

removed and reinstalled, if necessary.

The proposed lake management plan should be adssdee-evaluated, as necessary, after 1-2
years of implementation when more information altbetlake level seasonal changes and their
impact on the shoreline and water quality becomesgable.
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10. DAM MANAGEMENT PLAN

10.1 Maintenance

Maintenance is necessary to retain the dam ineaasad operational condition, repair or replace
failed components, prevent or treat deterioratenmg repair damages caused by natural events
(flooding, ice movement, drought, and runoff), wesing, or vandalism.

Proper maintenance of the dam will extend the serlife of the structures and significantly
reduce risk, liability, and future cost of dam repa

A dam maintenance plan should be based primarilysgstematic, frequent, and regular
inspections. The inspections will assess perfooaari the dam, determine compliance with the
plan, assess the adequacy of previous maintenaticiies, identify repair needs and conditions
that may threaten life and property, and develepheedule to address maintenance needs.

10.1.1 Inspections

Four types of inspections may be required overlifieeof the dam: monitoring, emergency,
annual, and comprehensive.

Monitoring of the dam should be routinely conducted at leastkly to observe operation and
assess performance. On-site monitoring may benggcshed by anyone, including dam
operators, landowners, or Town’s representativésy change in the dam condition and
operation observed, irregularities, or abnormaletigyments should be identified and reported to
the dam operating personnel.

Monitoring of the dam should include weekly recogliof the pond water level with the staff
gage. During significant meteorological eventshsas heavy rainfall, flooding, or extreme
drought, the pond water level should be recordedenfirequently up to daily. The measured
pond levels should be entered into Form 1 includefbpendix C.

Emergencyinspections are conducted if a major event, sgch significant flood due to extreme
rainfall or snowmelt, ice jamming, sluice gate @we malfunctioning, excessive seepage and
leakage, sudden pond dewatering, vandalism, argl dbdife or severe personal injury has
occurred at the dam site. The inspection shoulpdséormed during or immediately after the
site event to evaluate damage and record all dondihanges.

Annual inspections should be performed to determineafdam is functioning as intended. A
detailed description of items to observe duringuahmnspection is included in Subsection 11.3.
During each inspection, a checklist for the safahd maintenance items should be used
(Appendix C, Form 2). Photographs should be takethiocument deficiencies or the change in
conditions that may have an adverse impact on ¢npnance of the dam. The record of the
annual inspection should contain the following:
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Inspection date

Names of inspectors and participants

Structures inspected

Description of conditions observed including pheotgnic documentation
Complete inspection checklist

A form with recorded pond water levels

Maintenance work required

A schedule to address maintenance needs

Comprehensivenspections are performed to determine the straciategrity of the dam and
determine whether the dam meets current enginepraxgice and applicable regulatory criteria.
The comprehensive inspection is conducted onceydaheee years by a professional, licensed
engineer experienced in dam design, constructiod,gerformance evaluation. The results of
the inspection should be included in a report. Trgpection report should review all data
related to the dam, lake and dam management @adsall previous inspection reports, describe
the condition of each structure, abutments, Millné?carea, the R.R. embankments, bridge
opening and trashracks, downstream discharge chaand footbridge, and contain
recommendations to improve operation, maintenaaog safety of the dam.

10.1.2 Observation Items
During the dam inspections, specific attention $thése given to the following items:

Concrete Structures The concrete spillway should be visually obsdrier signs of
movement, weathering, erosion, cracking, spallirdflorescence, seepage, rebar
corrosion, and vegetation growth. The weir crelsgmber, and sluice opening should be
checked for erosion, obstructions to flow, and telaccumulation. Cracks and
construction joints should be observed for evideotéeakage, openings, offsets, and
differential movement.

Earthen Structures The left and right dikes, dam abutments, and. RRbankment
should be observed for signs of settlement, movensdoughing, bulging, subsidence,
sinkholes, cracking, seepage, pipingnimal burrows, and vegetation growth. The top
and slopes of the dikes should be observed for bpea spots, erosion, tree, brush, and
woody growth, and signs of foot and vehicular iaff Dike stone walls should be
observed for evidence of instability, damage, dispiment, missing material, leakage,
vandalism, and vegetation growth.

Spillway Weir Flashboards The wooden boards should be observed for evelefc
deterioration, rot, splitting, excessive leakagéssmg boards, debris accumulation, and
acts of vandalism. The side slots housing the dsoahould be observed for ease of
movement, obstructions, and deterioration. Thel siperating deck should be observed
for indication of movement, sagging, steel corrosand bending, and acts of vandalism.

® Piping is the progressive development of inteatakion by seepage or leakage appearing downsasantole or
seam discharging water that contains soil particles
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Sluice Gate The sluice gate and hoist should be observeddee of operation, signs of
leakage around its perimeter in close positiont amsl corrosion including steel guides,
gate stem bending, and acts of vandalism.

R.R. Bridge TrashracksThe trashracks should be observed for signdeafl €orrosion
and bending, clogging, debris accumulation, artdtgih at the bottom.

Pond The Mill Pond area upstream of the dam shouldlbserved for evidence of
siltation and presence of eddies and whirlpoolsndanks should be observed for signs
of slope instability, erosion, benching, underaufiand debris accumulation.

Downstream ChannelThe downstream discharge channel between theatahRt. 23
embankment should be observed for obstructions;panbments, sediment deposition,
streambed scour, slope erosion and stability, @hdislaccumulation.

10.1.3 Preventive Maintenance

A preventive maintenance plan should be developwtl Based on the results of the dam
inspections. All maintenance actions performedushbe recorded and included into the dam
maintenance log (Appendix C, Form 3). The followitems should be included into the regular
maintenance plan to assure safe and proper funogjaf the dam:

Concrete Structures. Deteriorated, spalled, cracked, and eroded ctembould be
repaired. Spalls 1-4 in. deep and cracks less ¥han. wide should be repaired with
cement mortar and sealing compound, respectivEhe concrete used for repairs should
match or exceed the quality of the original coreret

Masonry Structures Loose, unstable, cracked, dislodged or missangel stone, rubble,
and cut granite blocks from the stone retainingsvsthould be replaced or strengthened.
If cementitious or polymer grout is used, weep baleould be provided for free drainage
of the masonry.

Earth StructuresAll soil removed from the left and right dikesdaabutments by runoff,
vehicles, rodents, vandalism, or other causes dhmiteplaced to the original slopes and
grades. All replacement soil should be compactedl graded to prevent ponding or
concentrated drainage. The materials applied épairs should match the type and
gradation of soils used for construction of thectures.

Rock Riprap The grouted rock riprap on the top and slopeshe dikes that is
dislodged, cracked, or missing should be replasedled, or moved back into the
original position.

Vegetation A native grass cover should be established eridp of the right dike. All

bare areas or areas in poor condition damaged dsjoer;, freezing, drought, or traffic
should be fertilized, watered, and reseeded. Moaggregularly to maintain vigorous
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turf.

Trees, Brush, Woody Growth Control weeds, brush, woody vegetation, anelstan the
dam structures and within 20 ft upstream and dawast of the dam by spraying or
removal. This vegetation should be controlled beforeaches 1 ft in height or 1 in. in
diameter. All pesticide application shall be dom@ccordance with applicable laws and
regulations.

Debris The spillway, R.R. bridge trashracks, and wateface and banks of Mill Pond
should be kept clear of trees, logs, debris, trasd, other obstacles which will interfere
with proper functioning of the dam structures angpede condition monitoring. All

debris should be collected and disposed of at kastially and immediately after major
floods.

Spillway Flashboards Missing, deteriorated, or vandalized boards khdwe replaced
immediately. The total flashboard leakage shoultilexceed 0.1 cfs or 50 gallons per
minute. The leakage reduction may be achievednbtaliation of a PVC liner on the
upstream face of the boards and/or fastening a %-itach flat rubber seal to the bottom
and sides of the boards.

Sluice Gate The sluice gate and hoisting operator shoulldp in good working order.
The gate operator should be lubricated regulaflge gate should be operated and tested
at each annual inspection. The gate test corsidifting and then lowering the gate to
fully closed position. During the testing, the eyaghould be checked for smooth
operation, binding, improper resistance, stem atigmnt, rough and noisy movement, and
leakage. Excessive force should not be used wherating the gate. Repair or replace
all nonfunctional hardware such as a stem, sterdeguseals, and anchor bolts. If
necessary, dewater the gate chamber by installafilashboards, and inspect, repair or
replace damaged gate parts.

Operating Deck and HandrailThe steel deck and handrail installed on thedbghe
concrete spillway should be repaired as neededtedyposts and rails should be cleaned
and coated with cold galvanized paint. Loose ossmyg anchor bolts should be
tightened or replaced immediately.

When there are signs of extensive seepage, pigutgsidence, structural movement, stability
concerns, or progressive concrete and soil detgioor, a registered engineer should be retained
to develop a plan with appropriate corrective measu

10.2 Operation
Operation of the dam should provide safe functignih the facility as intended, maintain the
lake level in accordance with the lake managemdéanm [Section 9.2) to satisfy seasonal

recreational and water supply requirements, pro¥ide control, preserve lake water quality,
allow downstream minimum flow releases, and redbeeaisk of downtown flooding.

Dexter/O&MexistDam.05.text 32 MBP CONSULTING



WASSOOKEAG
LAKE & DAM MANAGEMENT PLAN

The operating requirements include a schedule spdations, maintenance and repairs,
operation of the water control facilities (spillwayeir flashboards, sluice gate, and valve) in
accordance with the lake management plan.

10.2.1 Inspection Schedule

A description of monitoring, emergency, annual, aothprehensive inspections is included in
Section 10.1.1 of this dam management plan. Eyeay, the Town will develop and publish an
inspection schedule. A general schedule for inspeof the dam facilities is provided below
(Table 8):

Table 8
Dam Inspection Schedule
Inspection Type Inspection Frequency Inspecting personnel
Monitoring Irregular dam operator, town citizens
Emergency During major eveht dam operator/professional engineer
Annual Once a year dam operator/engineer
Comprehensive Once every 3 years professionaheagi

a. Significant flood, malfunctioning of sluice gatedaflashboards, excessive leakage, loss
of life or severe personal injury at the dam site.

10.2.2 Maintenance Schedule

Routine maintenance procedures are described itio8et0.1.3 of this report. The following
maintenance schedule for the dam structures sh@uldhsed on the results of regular inspections
(Table 9):

Table 9
Maintenance Schedule

Maintenance Type

Concrete repair
Earthwork repair
Stone masonry repair
Rock riprap repair

Frequency Comments

Within 3 month
Within 3 months
Within 3 month
Within 3 months

Uy

dikes and abutments
dike retaimviradls
dikes

S

Weir flashboard repair Within 1 week
Sluice gate repair Within 1 week
Handrail and deck repair Within 1 week
Weed, brush, tree control Annually dikes, abutmessvnstream arep
Grass mowing Monthly dike, abutments
Debris control: spillway Monthly
R.R. trashracks Weekly
d/s channel, pond bank#&nnually
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10.2.3 Operationof Water Control Facilities

Operation of the spillway flashboards, sluice ga@.n. valve, and R.R. bridge trashracks are
conducted to satisfy the requirements of the lal@agement plan (Section 9.2), reduce risk of
dam overtopping, minimize potential for the downtovflooding, and provide minimum
downstream releases. The operation schedule eé tdam facilities should be conducted as
follows (Table 10):

Table 10
Operating Schedule for Dam Water Control Facilities
Facility Operation Period Comments
2 boards installed| After Memorial Day Top el. 483.
Flashboards | 1 board removed | After Labor Day Top el. 432.6
2 boards removed| 2 weeks after Labor Day
Gate 4.5 open Year-round Max. pond el. 435.0
4.0’ open Year-round Max. pond el. 435.5

Opento 3.5 cfs Memorial Day-Labor Day When ponetlat or
below top of boards

Valve Closed Labor Day-October 1
Fully open October 1-April 1
Closed April 1-Memorial Day
R.R. Bridge Removed Labor Day-Memorial Day Min. 50% trashrack
Trashracks , . area cleared
Reinstalled Memorial Day-Labor Day

The maximum operating pond level should be estabtisat el. 436.0 to provide a 1.5 ft
freeboard. The sluice gate discharge at this level showd exceed 200 cfs to protect
downtown from flooding.

® A freeboard is the vertical distance between alpmater level and the top of a dam
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11. PUBLIC SAFETY

Wassookeag Lake Dam is a small facility impoundarigrge body of water, Lake Wassookeag.
However, in spite of its small size, the dam cobkl dangerous by creating potential for
drowning, accidental deaths and injuries. The dpomd, and R.R. bridge are located in an
easily accessible, populated, and highly traveted af the Town, thus increasing the possibility
for accidents. Several, potentially dangeroussaa¢dhe dam site were identified:

The dam spillway may be difficult to recognize frén@ pond and canoeists, kayakers, or
swimmers can be easily drawn over and into the tleajrespecially during high water
when the subsurface currents are swift and dangerou

There is danger of falling from the dam or wall®ithe pond or discharge channel where
large boulders, rocks, or stumps are submerged¢amtbe hazardous to the public.

The R.R. bridge with steel cross members instatlede to the water surface can be
hazardous to boaters when the trashracks remowkdaacities of the flood waters are
high.

Thin ice conditions in the pond and lake near thiR.Rridge, created by dam operation,
can be hazardous to snowmobiles and other wintent@oreationists.

The potentially dangerous conditions at the damuireqginstallation of safety devices to
adequately warn and protect the public. The falhgwsafety measures and devices are
recommended:

1)

2)

3)

4)

Educate and infornthe public through newspaper articles, televisamg the Town’s
and DLA’s websites.

Danger and warning sigrshould be located on both sites of the dam, pamkdy and
upstream of the R.R. bridge. It is important toai® signs so that persons entering an
area from any direction can see one or more ofitpes. The lettering size (6 to 9 in.)
and the signs should be of sufficient size thas@es can notice and read the signs from
a distance of 200-300 ft. Signs should convey asage of the danger: "Danger-Dam
Ahead", "Danger of Drowning", and “Danger-Thin IceThe signs should be inspected
for condition after severe weather or flood cormfis.

Boat restraining barriershould be considered upstream of the dam and Rifge
where boaters and canoeists are exposed to hasacdaents and flows. The barriers,
cables or booms, should be of removable design.

Fencingshould be considered to restrict public accessdalam hazardous areas.
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12. EMERGENCY ACTIVITIES

The high hazard potential classificatioassigned to Wassookeag Lake Dam is based on
consideration of the effects of a failure but nattbe actual condition of the dam. However,
failure or misoperation of the dam may result gngicant economic and environmental damage
due to negative effects to the lake, interruptiérpublic water supply and fire control, loss of
environmental benefits, damage to wildlife habitiéhery, and water quality, reduction in
waterfront property values, and downtown flooding.

In general, an emergency action plan (EAP), whilbeing prepared by the Town, must be
activated in the case of an emergency. An emeygianterms of dam operation is defined as an
impending or actual sudden release of water cabgexh accident, misoperation, vandalism, or
failure of a dam. An EAP identifies potential egency conditions at the dam and specifies
preplanned actions to be followed to minimize daenag the upstream and downstream
properties.

12.1 Potential Emergency Problems and Immediate Resnse Actions

Emergency conditions threatening safety of the dawwuld be recognized and identified by a
dam operator and town residents and an immediaponse should be initiated. The following
potential problem indicators and possible immediagponse actions were identified to provide
safe operation of the dam (Table 11):

Table 11
Potential Emergency Problems and Immediate respacisens

Potential Emergency Problems Immediate Response Actions

The dam is operating at full discharge capacifyseal R.R. bridge trashracks and lower the pand
the pond is at el. 436 and rising threatening tpto a safe level
overtop dam dikes
Downward movement of concrete/masonry | Remove flashboards, open gate and valve, sgal
structures with excessive leakage observed | R.R. trashracks, and lower the pond to a safe
level; stabilize affected structures
Slides on upstream or downstream slope of thRemove flashboards, open gate and valve, seal
dikes with loss of freeboard R.R. trashracks, lower the pond to a safe level;
stabilize slopes; restore pond

Erosional seepage or leakage flow (piping) | Remove flashboards, open gate and valve, and

through the dikes, abutments, or dam lower the pond until non-erosive velocity is
foundation with cloudy water at exit areas reached or seepage stops; seal seepage entfance
Excessive settlement of dikes or abutments RerflasiBboards, open gate and valve and

lower the pond to a safe level; place sandbags
or other materials to restore freeboard; maintain
low pond until permanent repairs can be made
Gate binding or jamming resulting in excessivdnstall bulkhead or stoplogs into flashboard
uncontrolled release of water downstream | slots; dewater the chamber; repair or replace|the
gate

" High hazard classification dam is that where failar mis-operation will probably cause loss of lamrtife.
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12.2 Emergency Notification

The dam operator, who is responsible for operadiah maintenance of the dam and who visits
the site frequently, will likely be the first persto identify a potential emergency situation with
the dam and initiate the emergency response. UIhEAP is available at the Town Office. The
following is a simplified, arranged in a priorit@eorder, notification list of Town personnel,
agencies, and organizations responsible for imphéimg immediate emergency actions (Table

12):

Table 12
Emergency Notification List

Organization Personnel Telephone
Town of Dexter:  Dam Operator Randy Webber 924-7367

Fire Department Melvin Wyman 924-7301

Town Manager Judith Doore 924-7351

Public Works Michael Delaware 924-6257
Penobscot County RCC 911, 945-4657
Penobscot County EMA Thomas Iverson 664-8660
Maine Emergency Management Agency Arthur Cleaves  1-800-452-8735
Contractor:
Engineer: MBP Consulting Myron Petrovsky 773-5425

Upon observing a potential emergency situation wthle dam, the dam operator should
immediately notify the Town’s Fire Department ammhitnue monitoring the situation. The Fire
Department will notify the Town Manager and PulWorks Department and go to the dam site
to evaluate the situation. Following assessmenthef severity of the situation, the Town
Manager will notify the Penobscot County Regionah@nunication Center, Penobscot County
EMA, and MEMA. If immediate remedial actions aefjuired, the Town Manager will notify
the Contractor and Engineer to assess the damtamrsland develop emergency repairs.
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