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METRIC CONVERSION FACTORS

The following factors may be used to convert inch-pounds
to the International System of Units (SI).

Multiply By To obtain

inch (in) 2.540 centimeter (cm)
0.254 decimeter (dm)

foot (ft) 0.3048 meter (m)

mile (mi) 1.609 kilometer (km)
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ABSTRACT

High ground-water level is one major cause of
septic-system failures, wet basements, and other
serious problems for suburban and rural residents.
A technique for estimating the level to which
ground water can rise as a consequence of weather
and seasonal factors has been developed to assist the
homebuilding industry and health officials who
design, construct, or regulate septic systems.
Water-level records from about 160 sites were used
to make four maps of annual water-level ranges:
0-2 feet, 2-3 feet, 3-4 feet, 4-5 feet, and 5-6 feet.
Nine observation wells with 16 or more years of
record were used to index water-level fluctuations
throughout Cape Cod. To estimate high water
levels, measurements of the current depth to water
at test sites are cross referenced with current depth
to water in the index wells.

This report uses septic-system regulations on
Cape Cod, Massachusetts, as an example. The
technique can also be used at potential building
construction sites and other places where estimates
of highest ground-water levels are needed.

The technique assumes good correlations be-
tween water-level fluctuations at septic-system sites
and the index wells. Eighty-seven percent of the
correlation coefficients determined from correlating
water-level fluctuations from 146 sites with water-
level fluctuations in the index wells were greater
than 0.8.



INTRODUCTION

Problems with High Ground-Water Levels

High ground-water levels are a major cause of
septic-system failures, wet basements, and other
problems for suburban and rural residents. For
example, unexpectedly high ground-water levels
may flood septic system, causing sewage to back up
in the system, break out at land surface, produce
obnoxious odors, and devalue property (fig. 1).
Persons who come in contact with untreated sewage
may be exposed to bacterial and viral diseases such
as infectious hepatitis, dysentery, and diarrhea.

This report presents an estimating technique
that could be employed, with certain adaptations,
almost anywhere that high ground-water levels in
sedimentary deposits may present construction
planning problems such as design and safe use of
septic tank drain fields, and design of foundations,
basements, and roadways. Conditions leading to
these problems could be anticipated during design
phases of construction. The guide can be used
during any season of the year, thus eliminating the
need to restrict water-level measurements to the
spring. It can thereby relieve builders, construction
engineers, and health officials of seasonal restric-

tions on site testing in many situations. Transfer of
the technique to other areas of relatively uniform
climate, weather, and hydrologic conditions may
only require analysis of available data from geologic
maps and observation well networks.

Although the report uses septic-system design as
an example, the technique also applies to potential
building sites and other places where estimates of
highest ground-water levels are needed. To avoid
septic-system failure caused by high ground-water
levels, the U.S. Public Health Service (1969) and the
Massachusetts Department of Environmental Qual-
ity Engineering (1977) have recommended that the
bottoms of domestic septic systems be at least 4 feet
above the maximum elevation of the water table.
The aerated soil between the bottom of the septic
system and the water table acts as a safety zone
against flooding and also provides physical, chemi-
cal, and microbial treatment of the sewage to con-
vert the constituents into less noxious forms. Accu-
rate estimates of high ground-water levels are,
therefore, necessary for the design of effective
septic systems.

































Permit Number: Date:

Completed by:

HIGH GROUND-WATER LEVEL COMPUTATION

Site Location: Lot No.
Owner: Address:
Contractor: Address:
Notes:
STEP 1 Measure depth to water table

10 NEArest 1/10 Ft. oottt srvereee s s s revee s eeenneeDETE

month/day/year

STEP 2 Using Water-Level Range Zone

and Index Well Map locate

site and determine:

@ Appropriate index Well......ccooeoiiiier i s e

Water-level range zone .........ooeeeeevviiiiieieiivien e eevee e eenes

STEP 3 Using monthly report ‘‘Current

Water Resources Conditions’”

determine current depth to |

water level for index well ........cccoeevevveenenee.

month/year

STEP 4 Using Table of Water-level Adjustments

for index well (STEP 2A), current depth

to water level for index well (STEP 3),

and water-level zone (STEP 2B)

determine water-level adjustment ... e v st e as s en srnesnnrersraeen L
STEP 5 Estimate depth to high water

by subtracting the water-

level adjustment (STEP 4)

from measured depth to water

1eVel At SItE (STEP 1) e e et et e ee e e e s abaeeessr e s e suse e sbae s susaaesssteecesaneres

Figure 14. Suggested computation form.
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SUMMARY

Ground-water levels can be estimated for sand
and gravel areas of Cape Cod using the procedure
outlined in this report. An estimate can be made
based upon a water-level measurement taken at any

season of the year. This method should not be
applied in areas where layers of silt and clay or till
are present.
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Table 1. Potential water-level rise, in feet, for use with index well Barnstable A1W-230.

Water level

Zone E

Zone D

Zone C

Zone B

Zone A

in well
(in feet below
land surface)
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Zone D

Zone C

Zone B

Table 2. Potential water-level rise, in feet, for use with index well Barnstable A1W-247.
Zone A

land surface)

in well
(in feet below

Water level
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Table 3. Potential water-level rise, in feet, for use with index well Bourne BHW-198.

Water level Water level
in well Zone A Zone B Zone C in well Zone A Zone B Zone C

{in feet below {in feet below

land surface) land surface)
30.4 0.0 0.0 0.0 33.4 2.0 3.0 4.0
30.5 .1 .1 .1 33.5 2.1 3.1 4.1
30.6 .1 .2 .3 33.6 2.1 3.2 4.3
30.7 .2 .3 4 33.7 2.2 3.3 4.4
30.8 .3 4 .5 33.8 2.3 3.4 4.5
30.9 .3 .5 .7 33.9 2.3 3.5 4,7
31.0 N .6 .8 34.0 2.4 3.6 4.8
31.1 .5 .7 .9 34,1 2.5 3.7 4.9
31.2 .5 .8 1.1 34.2 2.5 3.8 5.1
31.3 .6 .9 1.2 34.3 2.6 3.9 5.2
31.4 .7 1.0 1.3 34.4 2.7 4.0 5.3
31.5 .7 1.1 1.5 34.5 2.7 4,1 5.5
31.6 .8 1.2 1.6 34.6 2.8 4.2 5.6
31.7 .9 1.3 1.7 34,7 2.9 4.3 5.7
31.8 .9 1.4 1.9 34.8 2.9 4.4 5.9
31.9 1.0 1.5 2.0 34.9 3.0 4.5 6.0
32.0 1.1 1.6 2.1 35.0 3.1 4.6 6.1
32.1 1.1 1.7 2.3 35.1 3.1 4.7 6.3
32.2 1.2 1.8 2.4 35.2 3.2 4.8 6.4
32.3 1.3 1.9 2.5 35.3 3.3 4.9 6.5
32.4 1.3 2.0 2.7 35.4 3.3 5.0 6.6
32.5 1.4 2.1 2.8 35.5 3.4 5.1 6.8
32.6 1.5 2.2 2.9 35.6 3.5 5.2 6.9
32.7 1.5 2.3 3.1 35.7 3.6 5.3 7.0
32.8 1.6 2.4 3.2 35.8 3.6 5.4 7.2
32.9 1.7 2.5 3.3 35.9 3.7 5.5 7.3
33.0 1.7 2.6 3.5 36.0 3.8 5.6 7.4
33.1 1.8 2.7 3.6 36.1 3.8 5.7 7.6
33.2 1.9 2.8 3.7 36.2 3.9 5.8 7.7
33.3 1.9 2.9 3.9
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Table 4. Potential water-level rise, in feet, for use with index well Brewster BMW-21.

Water Tlevel

Water level

Zone B
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Zone D

Zone C

Zone B

Zone A

Table 5. Potential water-level rise, in feet, for use with index well Chatham CGW-138,

in well
(in feet below
land surface)

Water level
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Table 6. Potential water-level rise, in feet, for use with index well Sandwich SDW-252.

Water level Water Level
in well Zone A Zone B in well Zone A Zone B

(in feet below (in feet below - -

land surface) land surface)
46.0 0.0 0.0 47.2 1.2 1.8
46.1 .1 . 47.3 1.3 1.9
46.2 .2 .3 47.4 1.4 2.1
46.3 .3 47.5 1.5 2.2
46.4 4 .6 47 .6 1.6 2.4
46.5 .5 .7 47.7 1.7 2.5
46.6 .6 .9 47.8 1.8 2.7
46.7 .7 1.0 47.9 1.9 2.8
46.8 .8 1.2 48.0 2.0 3.0
46.9 .9 1.3 48.1 2.1 3.1
47.0 1.0 1.5 48.2 2.2 3.3
47.1 1.1 1.6
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Zone A Zone B Zone C

in well
(in feet below
land surface)

Water level

Table 7. Potential water-level rise, in feet, for use with index well Sandwich SDW-253.
Zone A Zone B Zone C

in well
(in feet below
land surface)

Water level
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Table 8. Potential water-level rise, in feet, for use with index well Truro TSW-89.

Water level Water level
in well Zone A Zone B Zone C in well Zone A Zone B Zone C

(in feet below (in feet below

land surface) land surface)
10.4 0.0 0.0 0.0 11.8 1.4 2.1 2.8
10.5 .1 .1 .2 11.9 1.5 2.2 3.0
10.6 .2 .3 .4 12.0 1.6 2.4 3.2
10.7 .3 .4 .6 12.1 1.7 2.5 3.4
10.8 .4 .6 .8 12.2 1.8 2.7 3.6
10.9 .5 .7 1.0 12.3 1.9 2.8 3.8
11.0 .6 .9 1.2 12.4 2.0 3.0 4.0
11.1 .7 1.0 1.4 12.5 2.1 3.1 4.2
11.2 .8 1.2 1.6 12.6 2.2 3.3 4.4
11.3 .9 1.3 1.8 12.7 2.3 3.4 4.6
11.4 1.0 1.5 2.0 12.8 2.4 3.6 4.8
11.5 1.1 1.6 2.2 12.9 2.5 3.7 5.0
11.6 1.2 1.8 2.4 13.0 2.6 3.9 5.2
11.7 1.3 1.9 2.6
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Zone A Zone B Zone C

in well
(in feet below
land surface)

Water level

Table 9. Potential water-level rise, in feet, for use with index well Wellfleet WNW-17.
Zone A Zone B Zone C

in well
(in feet below

land surface)

Water level
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