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LAKE BOON
HUDSON & STOW, MASSACHUSETTS

LAKE-LEVEL DRAWDOWN WELL IMPACT REPORT

Introduction

For a number of years the Lake Boon Commission and residents of Stow and Hudson
have been studying and reviewing management methods for the excessive, invasive
aquatic plant growth in Lake Boon. The Towns of Hudson and Stow have decided to
move forward with an integrated management program that will involve the use of lake-
level drawdown and herbicide/algicide management.

Lycott entered into a contract with the Lake Boon Commission to undertake a drawdown
study and private well study prior to instituting a management program at Lake Boon. A
report entitled Lake-level Drawdown Study has been prepared by Lycott indicating the
methodology, timing and impacts of lake-level drawdown to Lake Boon.

Significant data on the wells around the shoreline has been gathered by the Lake Boon
Commission, Friends of Lake Boon and Lycott. The following is a more comprehensive
report on the impacts to private wells as a result of instituting lake-level drawdown to
reduce the nutrient buildup and proliferation of the aquatic vegetative growth in Lake
Boon.

Implementation of lake-level drawdown
The lake-level drawdown is being proposed in phases over a three-year period:

The first year the water level will be lowered 24”. Any wells that are adversely affected
will be identified and documented, and the water level will be raised 12" to restore water
to those wells for the first year.

The second year the water level will be lowered 40”. Any wells that are adversely

affected will be identified and documented, and the water level will be raised 16" to the
247 level.

Given the typical rain events that occur during September and October, it should not take
more than one-to-two weeks to raise the water level one foot to restore the affected wells.

The third year the water level will be lowered 40” and will remain at that level until
refilling occurs during January/February.
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Calculations have been conducted to determine the refill rate of Lake Boon after the 407
drawdown. Given the hydrology budget of Lake Boon during January and February, the
lake should be refilled within fifty-two days (see Appendix A).

Existing groundwater level and potential impacts

Generally speaking, the groundwater elevation around most water bodies is equal to, or
slightly above, the water level in the water body. Based on the studies conducted, this 1s
true in Lake Boon, as a significant portion of the hydrology budget for the lake is derived
from groundwater flow.

Basically, the water level in Lake Boon provides the head pressure to the groundwater
table around the lake. When the lake level is lowered or dropped, the groundwater table
around the shoreline drops to meet the lowered elevation of the lake. As a result, any
wells located 50° - 100’ from the shoreline of Lake Boon, depending on the soil type,
may be adversely affected by the lake-level drawdown. Based on the experiences at

other lakes, wells greater than 100 from the shore should not be adversely affected by
the drawdown.

Members of the Lake Boon Commission and Friends of Lake Boon have spent a
considerable amount of time and effort surveying properties within 100 feet of the lake,
reviewing maps from the Stow Assessor’s office, Hudson Department of Public Works,
and the Boards of Health to determine what properties have town water and bedrock
wells. Door-to-door surveys were conducted, and questionnaires were sent to all lake
residents. The questionnaires were reviewed to determine the properties that have private
wells, the type and depth of wells, and whether there was a problem with the well in the
past. The property owners were asked if they would be willing to deepen or replace théir
wells if the water level in the lake is drawn down.

The Committee and Lycott have thoroughly reviewed this information and developed a
list of properties that have a high probability of being affected by the drawdown (dark
gray) and a list of properties that will potentially have a problem (light gray) (see
Appendix B). It is unlikely that the remaining properties will be affected by the
drawdown. There are properties, however, that have well points and very little water
storage capacity; those wells could show reduced flow as a result of the drawdown.

While many of these property owners purchase bottled water for drinking, all of the wells
are used for domestic purposes such as bathing and cooking. Some of the dwellings and
associated wells around the lake are only used during the spring and summer. These
wells have not been included on the list of affected wells since the lake’s level will only
be drawn down during the fall and early winter when the wells are not in use.
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Tax maps for the properties around Lake Boon in Hudson and Stow have also been used
to locate the wells and determine which wells will most likely be affected by the lake-
level drawdown. Generally speaking, it is anticipated that approximately 40 - 50 wells
will be adversely affected by the first year of drawdown. The second phase, or second
year of the drawdown when the water is lowered 407 will affect S0 — 100 wells. As these
wells are negatively impacted, the property owners should evaluate various options to
rectify the water supply issue and be prepared to institute remedial actions prior to the
following years drawdown. The towns and the Lake Boon Commission will pursue
financial aid for the affected properties.

The wells that are within 4°- 5°, from the shoreline and are driven well points at a depth
of approximately 5° — 10°, will be the first wells to be negatively impacted during the
initial phase of the drawdown. The wells that are further from the shoreline,
approximately 8’ — 10’ or more, and have a larger diameter because they were hand-dug

or constructed with a backhoe, will be the next group of wells to be adversely affected by
the drawdown.

Some of the well points and/or shallow wells are located in the cellars or inside
dwellings. Unfortunately, these wells will not be able to be upgraded and will need to be
replaced if a problem develops.

Solutions

The options for wells that are adversely affected by the drawdown include: (1) deepening
the well; (2) replacing the well (given the size of the lots and Title V restrictions, this

could create problems for some properties); and (3) connecting to a nearby mum’cipall '
water supply.

The wells that go dry temporarily during the first two years will need to have water
supplied for a period of one-to-two weeks as the water level in the lake rises to the level
that will re-establish the water to the wells. Lycott has contacted the National Guard
Headquarters in Boston to inquire about supplying water to dwellings that lose water as a
result of the drawdown. Preliminary discussions seem to indicate that it may be possible
for this to be arranged.
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BOON LAKE
M2000-223

Phosphorus Removal Calculations

Assume: 1) 0.03 mg/L phophorus in every liter of water
2) 160 million gallons of water to be removed (36 inches of pond level)

160 ™"/ 3.785" = 605.60 Miiters

Thus:
1) 605,600,000 Liters-0.03 ™/, = 18,168,000 mg
2) 18,168,000 mg- """/, ;.. = 18,168.0 grams
. 3)18,168.0 grams - > ¥29)| ¢ = 40.0536 pounds

Conclusion:
160 million gallons of water with a phosphorus content of 0.03 ™/,
contains approximately 40 pounds of phosphorus

‘Assumes specific gravity & density of phosphorus are equal to that of water

Assume: 1) 0.03 mg/L phophorus in every liter of water _
2) 175 million gallons of water to be removed (40 inches of pond level)

175 ™. 3.785%¢ = 662.40 Mliters

Thus:
1) 662,400,000 kiters -0.03 ™/, = 18,168,000 mg
2) 18,168,000 mg- ™/, jom = 19.872.0 grams
3)19,872.0 grams . %3392« = 43.8103 pounds

Conclusion:
175 million gallons of water with a phosphorus content of 0.03 ™/,
contains approximately 44 pounds of phosphorus

‘Assumes specific gravity & density of phosphorus are equal to that of water




Table 2-9

1985
October
November
December
1986
January
February
March
April
May

June
July
August
September

TOTAL

C D m

Surface

Ground-

Direct Total
Runoff vater Precipitation In Evaporation
3.4 3. ¥ 11.9 53.0 T2
82.3 3.7 31.4 151.4 4.1
31.4 37.7 6.4 75.5 0.0
99,3 31.7 17.7 114.7 0.0
372 37.7 14.6 89.5 0.0
118.0 377 156 171.3 2.3
15.5 37.7 6.0 62.3 7 ad
0.0 2.7 6.4 38..3 121
0.0 37.7 40.8 104.8 14.8
0.0 377 20.8 65.5 18.4
0.0 3747 10.4 40.9 16.8
0.0 37.7 3.9 13.2 13:2
347.1 452 .4 1B5.9 985.4 96.7
z/sn

Lake Boon, Year of Study Hydrologic Budget (millions of gallons)

Outflow

45.1
137
¥

o

114.
89.
169.
60.
26.
90.
47.
24.
0

O OO WL

888.7

Total

Out

33,
141.

15.

=~ O

w

114,
89.
171.
67.
38.
104.
65.
40.
13

SRV I RN RV R

985.4



APPENDIX B




LAKE BOON
WELL SURVEYS

Members of the Friends of Lake Boon conducted a survey of properties within 100 feet
of the lake to determine which homes receive water from private wells or town water.
The locations of these properties were determined by consulting maps from the Stow
Assessor’s office and from the Hudson Department of Public Works. The Hudson
DPW’s maps showed which Hudson residents had town water. They then consulted the
Board of Health records in Stow and Hudson to determine which homes had bedrock
wells. The remaining residents were assumed to have shallow private wells. They were
surveyed door-to-door, by telephone, or were encouraged to return a survey mailed out to
all lake residents as part of the Lake Boon Association gazette. Out of 279 properties in
the database, they collected information on 261, for a response rate of 93%.

In many cases the respondents did not know the depths of their wells. In situations where

they estimated, giving a range of depth of well or distance from lake, the greater well
depth and the lesser distance from the lake was entered into the database.

boonlk.surv
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