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Former Peregrine (US) Inc. Coldwater Road Facility (Facility)
Genesee Township, Michigan

1.0

2.0

INTRODUCTION

Michigan Act 451, Part 201 requires receptors and exposure scenarios at sites of environmental
contamination to be evaluated based upon site-specific geologic/hydrogeologic conditions and
exposure scenario characteristics. This memorandum presents a review of the information available
through literature, standard engineering and scientific practices, and regulations regarding the basis
for classifying a water-bearing unit as an aquifer that is suitable for use as a potable water supply.
This memorandum also reviews the investigative programs available to evaluate site-specific
geologic/hydrogeologic conditions at the Facility with respect to aquifer classification within
shallow water bearing units. This memorandum also reviews the geologic/hydrogeologic
conditions present at the Former Peregrine (US) Inc. Coldwater Road Facility, as referenced above,
with respect to aquifer and groundwater classification of the shallow water bearing zone.

MICHIGAN ACT 451, PART 201 AQUIFER DETERMINATION

According to Michigan Public Act 451, Part 201 administrative rules (R299.5101(c)) and the Code of
Federal Regulation (CFR, Part 40, Section 149.2) an aquifer is defined as “... a geological formation,
group of formations, or part (portion) of a formation that is capable of yielding a significant amount of
groundwater to wells or springs” (see Attachment A).

Note:

The term "geologic formation” implies that the geologic media within such a unit are native to the region, and
as such, a water bearing zone consisting of fill material would not be considered an aquifer. This concept is

applicable to many situations, including:

. sites with engineered permeable backfill;

. sites with backfill such as construction rubble and debris;

o landfills; and

«  backfilled excavation (e.g., UST removals/closures/former basements).
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Of particular note in the definition is the concept that there must be a “significant” yield. The term
significant is undefined. Webster's Collegiate dictionary defines significant as "having meaning” or "having
or likely to have influence or effect: Important”, as well as "measurably large amount”. The concept of
significance in the definition of aquifer requires that "significant” yield be determined on a site-specific basis
taking into account the specific circumstances of the locations (eg. municipal water supply available, a
significant yield is available at a greater depth, etc.).

MDEQ Guidance also states the following:

e "The Remedial Action Plan (RAP) should identify whether each saturation zone underlying the site is an
aquifer. Any formation which serves or may serve as a drinking water source meets the definition of
"aquifer” in R 299.510(c).” (MDEQ-ERD, 1998); and

e "Part 201 drinking water criteria are applicable to aquifers that are considered marginal drinking water
sources, but serve or may serve as the only viable drinking water source in the area. Consultation with the

local health department may assist in resolving the potential use(s) of groundwater to assure application of
appropriate groundwater cleanup criteria.” (MDEQ-ERD, 2001).

REVIEW OF SIGNIFICANT YIELD CONCEPT

Consistent with Section 2.0 above, the concept of "significance" requires a critical review. In general,
the concept can be interpreted as follows:

1. to be important; or
2. to be a measurably large amount.

These concepts, although similar, require serious review in order to determine if the groundwater in
question can be classified as groundwater in an aquifer.

Factors which need to be reviewed include:

« the availability of municipal water supplies;

o prohibitions against water wells;

o presence of better yields and water quality in other aquifers; and

+ presence of a routinely utilized aquifer versus a shallow water bearing zone.

3.1 WATER CONSUMPTION

From a practical standpoint, groundwater wells must have a sustainable yield to be useful as a water
supply. The following is a review of available information to determine an objective numerical
quantity that could meet this requirement for a typical family of four that uses a groundwater well
as the primary source of water.

The United States Geological Survey (USGS) has published an "Estimated Use of Water in the United
States in 1995" (USGS, 1998), which provides quantitative information on national water

consumption trends.
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e "The average water consumption in the United States is approximately 101 gallons per capita per day for
domestic purposes (i.e., drinking, food preparation, bathing, washing clothes and dishes, flushing toilets,
and watering lawns) (USGS, 1998).”

For a family of four this equates to an average daily household consumption of 404 gallons. The
majority of water is used over a six-hour period within a household (Tchobanoglous & Schroeder,
1985). This equates to a minimum rate of approximately 1.1 gpm, which does not account for peak
flow conditions.

To account for peak flow conditions, the minimum required yield from a groundwater well can be
calculated from the following formula developed by the Connecticut Well Drillers Association
which considers well storage, well flow (or yield), peak load, and peak load time (Hunt, 1978):

. Yield > peakload — storage
- peaktime

Using this formula for a family of four with two bathrooms and a well storage volume of
100 gallons, the required well flow to sustain a 4-person household would be approximately

4.5 gpm.

3.2 WATER SUPPLY REGULATIONS
3.2.1 WELL YIELD AND CONSTRUCTION
A. Yield

Several states, and many counties or regional health departments within the State of Michigan, have
a variety of regulations governing water supply wells which specify minimum yield requirements.

For example, the Michigan Department of Environmental Quality (MDEQ) Drinking Water and
Radiological Protection Division (DWRPD) has made recent revisions to the Administrative Rules
on the Subdivision of Land, Section R 560.411, which specifies a pumping rate requirement for
domestic use (see Attachment B). The new rule is stated as follows:

e ”...shall perform a yield or performance test to demonstrate that water can be withdrawn from an on-site
water supply well for drinking and household purposes at a sustained pumping rate which is not less than
10 gpm and which meets or exceeds peak water demand for not less than a 4-hour period of time.”

Another example relating specifically to yield, is the Washtenaw County minimum well
construction requirements for single-family residential water supply wells:

e "Yield: Seven gpm for two hours of continuous pumping without interference with or from neighboring
wells. Ten gpm for four hours for wells located in subdivisions..."
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B. Construction

In addition to regional and state requirements for minimum yield, there are also examples of rules
which specify well construction requirements such as minimum well depths.

For example, MDEQ-DWRPD Section R 325.1632(3) and Section R 325.10818 (see Attachment C)
state that:

e "A casing shall extend not less than 25 feet below, and terminate not less than 12 inches above, the ground
surface.”

Accordingly, any surficial water bearing unit that has an underlying confining unit that is less than
25 feet below land surface cannot be legally used as a water supply in Michigan.

Administrative Rules on the Subdivision of Land, Section R 560.408 state that the following methods
of well protection shall be given consideration in order to construct a water supply free of
contamination:

e "a) Penetration of an impervious layer which is of sufficient areal extent, but which is not less than 10 feet
thick.
b) Maintaining a minimum of 50 feet from static water level to the bottom of the casing or top of the
screen in an unconfined aquifer.
¢) An increase in the minimum horizontal isolation distance between the well and a source from which
grounduwater contamination may occur.

d) A combination of the methods in subdivisions (a), (b), and (c) of this sub-rule or another method that
the department determines will provide adequate protection for the on-site water supply.”

3.2.2 GROUNDWATER USE

In addition to well yield requirements, MDEQ-DWRPD has made recent revisions to the
Administrative Rules on the Subdivision of Land, Sections R 560.401 to R 560.405, prohibiting the
use of shallow wells to obtain water for drinking or household purposes (see Attachment B). The
new rule is stated as follows:

e ”...water for drinking or household purposes that is intended to furnish new dwellings located in
a subdivision or on a development site less than one acre in size, shall not be obtained from a dug
well, crock well, hauled water system, cistern, surface water body, spring, or other similar device.”

This rule is clearly intended to prohibit the use of shallow perched water zones as domestic
water supply. ‘

3.3 SUMMARY

Whether the yield from a perched zone can be termed "significant" varies from county to county, but
is in the range of 1.1 to 10 gpm. A regional specific definition of the term "significant yield" must be

made as discussed below.
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An inventory of the domestic wells in close proximity to the site should be completed in order to
determine whether or not the area’s population utilizes the perched zone for drinking water
purposes. The presence of a municipal water supply can render the yield from the perched zone
insignificant (even if a sufficient volume of shallow groundwater is available). The presence of a
deeper, higher yielding aquifer negates the importance of a shallow low yield zone.

Local drilling companies can provide information on what aquifer is typically utilized. The perched
zone may not be used if an aquifer at a lower elevation provides a higher yield and presents the
most economically feasible option when drilling a well for domestic use.

Local and/or county governments should also be contacted in order to determine if
guidance or ordinances for the construction of drinking water wells in the area prohibit or
advise against the use of the perched zone. Local ordinances typically specify minimum
depths for water supply wells of a least 25 feet.

MDEQ-WMD INTERPRETIVE GUIDANCE REVIEW

4.1 WASTE MANAGEMENT DIVISION

The MDEQ Waste Management Division (WMD) has developed an interpretive guidance document,
for use by MDEQ-WMD staff, that outlines two guidelines that need to be met to demonstrate that
groundwater beneath a site is groundwater not in an aquifer (GWNIAA) thereby eliminating the
groundwater pathway in remediation projects.

4.1.1 GUIDELINES

This section summarizes the MDEQ-WMD GWNIAA approach and the suggested conditions to
meet the following guidelines:

1. the formation yields an insignificant amount of water below the site; and
2. the groundwater in question is not in hydraulic communication with groundwater in an
aquifer.

These guidelines can be met through a combination of regional and site-specific hydrogeologic
information and supporting documentation including additional information requirements (if
applicable) listed in the MDEQ-WMD GWNIAA Guidance document (e.g., boring and well logs,
cross-section drawings, discussion with local health department, etc.). The MDEQ-WMD GWNIAA
Guidance document is presented in Attachment D.

4.2 STORAGE TANK DIVISION

The MDEQ Storage Tank Division (STD) has developed Operational Memorandum No. 11 which is
a guidance document for use by MDEQ-STD staff to demonstrate that groundwater beneath a site is
GWNIAA and outlines four guidelines that must be met to eliminate the potable groundwater
pathway.
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4.2.1 GUIDELINES

This section summarizes the MDEQ-STD GWNIAA guidelines and the suggested conditions to meet
these guidelines:

1. the groundwater formation below the site must yield an insufficient quantity of water
considering local and regional hydrogeology;

2. demonstrate that a continuous confining layer exists across the entire site, and that a
saturated zone is not in lateral or vertical communication with a lower adjacent aquifer;

3. provide supporting documentation regarding regional and site-specific hydrogeology and
groundwater use; and

4. monitoring wells must be properly constructed, and developed in accordance with standard
operating practices.

The MDEQ-STD Operational Memorandum No. 11 guidelines can be met through a similar
combination of regional and site-specific hydrogeologic information and supporting documentation
to that listed in the MDEQ-WMD GWNIAA Guidance document. The MDEQ-STD Guidance
document is provided in Attachment E.

APPLICATION TO FORMER PEREGRINE (US) INC. COLDWATER ROAD FACILITY

5.1 OVERVIEW OF HYDROGEOLOGY

The stratigraphy encountered at the Facility generally consists of a relatively thin (approximately 0
to 10 feet) silt/silty sand unit. A low permeability clay till unit underlies the surficial silty sand unit.

5.2 APPLICATION OF MDEQ-WMD GWNIAA GUIDANCE

5.2.1 MDEQ-WMD GUIDELINE NO. 1

This guideline can be met through demonstration that the hydraulic conductivity of in situ soils is
less than 1.0x10-¢ cm/s or the formation in question yields less than 0.1 gpm.

5.2.1.1 SUMMARY OF HISTORICAL INVESTIGATIONS

Permeability tests conducted at wells located to the north of the Facility within the perched zone
have indicated that this zone contains occasional thin, discontinuous lenses of sand with horizontal
permeabilities as high as 4.4x 10 cm/sec (Dames and Moore, 1980). However, most permeabilities
for this zone range from 1x10- to 1x107 cm/sec as presented in Table 1.

Considering the range in permeability for most of the wells screened within the perched zone (107
to 10 cm/sec), it is estimated that a well tapping the perched zone would have a yield ranging from
6 to 60 gallons per day. This range in well yield for the perched zone has been verified by the
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permeability tests conducted on the soil samples from the landfill north of the Facility (O’Brien and
Gere, 1989).

In addition, vertical permeabilities for the perched zone range from 3.6x107 to 2.1x10-¥ cm/sec as
presented in Table 1 (Chester Engineers, 1986). Based on this information, it is evident that the
perched zone is not capable of producing usable quantities of water, and therefore is not considered

an aquifer.

Recent permeability tests performed as part of the RFI Investigation (CRA, 2000) confirmed that the
hydraulic conductivities of the silty sand unit and glacial clay till are on the order of 1.0x10-¢ cm/sec
or lower as presented in Tables 2 and 3. ‘

5.2.1.2 ADDITIONAL PROPOSED INVESTIGATION

In order to further confirm the groundwater conditions below the site, an additional investigation
program is proposed. This program will determine the hydraulic conductivities from single well
response tests and the maximum potential pumping rate from individual wells at the Facility as

outlined below.

Boreholes will be completed at five new locations located near PFW-1 (an existing monitoring well
completed at a depth of 85 feet at the southeast corner of the Facility boundary). One soil sample
from the shallow water bearing zone will be collected for grain size analysis at each location. The
boreholes will be completed to a depth of about 2 feet into the top of the confining unit. A 2-inch
diameter monitoring well equipped with 1 to 2 feet of screen will be installed to the sand /clay
contact at each location, and will be fully developed.

Single well response tests will be conducted at each new monitoring well location, as well as at
various existing monitoring well locations at the Facility and at the former waste management area
to the north, in order to determine the in situ hydraulic conductivity. These monitoring wells will
subsequently be pumped for short durations in order to determine the maximum pumping rate for
short-term constant rate testing. The constant rate test pumping program will be conducted at each
well at their corresponding maximum practical rate for a duration of about four to six hours.

5.2.2 MDEQ-WMD GUIDELINE NO. 2

This guideline can be met through a pumping test demonstrating that any water bearing seams of
concern are isolated and are not in communication with an aquifer or by demonstrating sufficient

knowledge of the regional geology.

5.2.2.1 SUMMARY OF HISTORICAL INVESTIGATIONS

During historical investigations conducted at the Facility, a glacial till was identified in all soil
borings near surface (within 0 to 10 feet bgs) across the areal limits of the Facility. In addition,
previous investigations identified that perched groundwater within the shallow silty sand was
generally absent. When present, it was intermittent and discontinuous in nature and is associated
with engineered permeable fill placed during the construction of the plant. Static water levels
identified during pre-RFI studies at the Facility are presented on Figure 1. The discontinuous
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perched water table consists of either a silty sand or engineered fill. The discontinuous perched
water table is underlain by a glacial clay till aquitard.

Vertical water movement from the discontinuous perched water table zone is restricted by the
underlying glacial till aquitard. Of the 116 boreholes advanced during the RFI Investigation (CRA,
2000), only 22 exhibited any water within the discontinuous perched zone. Eight of the 22 boreholes
were completed in the backfilled excavation "footprint” for the waste oil UST removal (AOI 3). The
perched water is present as a result of the permeable backfill, which was placed in the completed
excavation after the removal of the USTs. As a result, perched groundwater in the shallow native
silty sand existed at a frequency of approximately 10 percent.

A water well inventory completed and presented as part of the RFI Report (CRA, 2000) identified
216 wells within a 1.5 mile radius boundary of the Facility (see Figure 2). All of these 216 wells are
protected by a confining clay aquitard. A summary of the residential wells identified is presented in
Table 4.

Based on the review of the well records in the area and the permeability tests from monitoring wells
at the Facility, it can be concluded that the drift aquifer serves as the uppermost aquifer in the close
vicinity of the Facility. Although the drift aquifer has a relatively high permeability ranging from 1
to 9 x104 cm/sec (Chester Engineers, 1986), it is protected from any potential impacts within the
discontinuous perched water table zone by the glacial clay till aquitard which exists at a shallow
depth immediately beneath the surficial silty sand.

Previous investigations have revealed that there is no hydraulic connection between the perched
zone and the drift aquifer at the site. This has been supported by the difference in flow direction,
gradients, water levels and natural groundwater quality. The following paragraphs present
additional details.

Groundwater elevation data from the waste management area to the north of the Facility reveals
that the perched zone and drift aquifer are two distinct flow systems. The discontinuous perched
zone has a flow direction and gradient controlled by topography which is generally to the northwest
as presented on Figure 9 in Attachment F (Dames and Moore, 1980). The water in the drift aquifer
has a direction and gradient independent of the water in the perched zone. The potentiometric
surface in the drift aquifer has a gradient of 0.364 in the south-southeast direction as presented on
Figure 10 in Attachment F (Dames and Moore, 1980).

Historically, there has been a large difference in groundwater elevations between the wells screened
within the perched zone and the wells screened within the drift aquifer. Groundwater levels within
the perched zone generally occurred within five feet of the ground surface whereas the groundwater
levels within the drift aquifer ranged in depth from 35 to 77 feet, supporting the condition that the
two units have distinct groundwater flow systems. A summary of the historical groundwater
elevations from the waste management area to the north of the Facility is presented in Table 5.

The vertical permeabilities in the confining clay aquitard underlying the perched zone ranges from
2.2x108 to 1.5x10-8 cm/sec as presented in Table 1 (Dames and Moore, 1980). These very low
permeabilities indicate that there is no hydraulic connection between the upper perched zone and
the underlying drift aquifer.
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Background groundwater quality data from the waste management area north of the Facility shows
that the perched zone contains significantly lower conductivity and concentration of calcium and
bicarbonate when compared to the data from the drift aquifer (Dames and Moore, 1980).

The data summarized above verifies that the drift aquifer (ranging in depth from 35 to 77 feet bgs)
serves as the uppermost aquifer at the Facility and that there is no hydraulic connection between the
drift aquifer and the discontinuous upper perched zone.

Based on information collected from Site well logs, and a knowledge of regional, local, and
Site-specific geology, a continuous confining layer exists below the entire Facility, and the saturated
zone is not in lateral or vertical communication with any deeper, potentially usable water bearing
zones and is incapable of sustaining significant yield.

5.2.2.2 ADDITIONAL PROPOSED INVESTIGATION

In order to further confirm that the groundwater in question is not in hydraulic communication with
groundwater in an aquifer, an additional investigation program is proposed as outlined below.

Step-drawdown testing will be carried out at three different rates at PFW-1 (an existing monitoring
well completed at a depth of 85 feet at the southeast corner of the Facility boundary) to determine
the well’s efficiency and the appropriate rate for constant rate test pumping. A constant rate
pumping test will then be conducted on PFW-1 at an appropriate pumping rate. The test will be
conducted during a dry period about one to two days prior to the test, during testing, and following
the test for a minimum duration of about one day. Water levels would be monitored in PFW-1, the
newly completed shallow monitoring wells (as discussed above in Section 5.2.1.2), and a few
existing wells at the Facility completed within either zone. The results would be evaluated to
determine whether a hydraulic response was measured in the surficial water bearing zone solely as
a result of pumping of the lower aquifer, considering natural variations.

Step-drawdown testing, as outlined above, will also be performed at monitoring well B23D
(completed at a depth of 81 feet) located north of the Facility.

An updated version of this GWNIAA Determination will be submitted when the results of the
additional proposed investigations, outlined above in Section 5.2.1.2 and 5.2.2.2, are obtained.

5.2.3 ADDITIONAL INFORMATION

5.2.3.1 CONTACT WITH MDEQ-DWRPD AND
GENESEE COUNTY HEALTH DEPARTMENT

The MDEQ-DWRPD was contacted to determine if the Facility was located in or near an approved
Local Wellhead Protection Area (LWPA). MDEQ-DWRPD determined that the Facility was not
located in a delineated wellhead protection area and that the nearest wellhead protection area is
approximately 10 miles east-southeast of the Facility in Davison (see Attachment G).

The Genesee County Health Department was contacted regarding their requirements regarding
sufficient water yield for water well construction. In Chapter IV of the Genesee County
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Environmental Health Regulations (Water Well Construction, Abandonment, and Groundwater
Protection Regulation), "safe and adequate water supply" is defined as follows:

""Safe and adequate water supply” means a water supply which is constructed and located in such a manner
as to provide water which will not endanger the health of the user and which provides sufficient water yield

and pressure to operate all connected plumbing fixtures.”

Please note that the marginal yield of water from the shallow perched zone is not the only viable
drinking water source nor is it utilized as the drinking water source in the area of the Facility.

5.2.3.2 GROUNDWATER QUALITY

Groundwater monitoring was initiated at the waste management area to the north of the Facility in
1980. The Chester Engineers began a RCRA detection monitoring program in 1981, following
Dames and Moore’s initial groundwater assessment in 1980. During 1983, the initial RCRA
monitoring system detected statistically significant changes in levels of pH and specific conductivity
within the upper perched zone. These changes prompted the initiation of a groundwater
assessment program in 1984.

The groundwater quality assessment program involved comprehensive analysis of groundwater
from both the upper perched zone and the drift aquifer. The analytical parameters included the
RCRA indicator, site specific indicator, and drinking water parameters, as well as volatile organic
compounds, cyanide, chromium, copper, lead, nickel, and zinc (Chester Engineers, 1986). The
groundwater quality assessment program conducted by Chester Engineers did not indicate the
presence of hazardous waste constituents in either the upper perched zone or the drift aquifer, with
the exception of detectable levels of chromium and lead in the upper perched zone in the area of the
abandoned sludge lakes north of the plant. Consequently, the MDNR approved an alternative semi-
annual monitoring program that monitored the water quality in the upper perched zone (Chester
Engineers, 1986). This alternative program was initiated in 1987.

As part of the RFI, existing wells within the Facility boundary that had historically identified
groundwater exceedances of Part 201, Act 451 generic industrial screening levels were resampled.
No exceedances were encountered. A summary of the wells sampled and the static water depth
encountered are as follows:

Well ID Static Water Depth
MW-10 6'85"
MW-4 412"
MW-3 495"
MW-13 202"
PFW-9 943"

The variable static water depths encountered at these 5 wells indicate the discontinuous nature of
the perched zone and do not exhibit a defined water table. In conclusion, based on RFI sampling of
these 5 wells, neither the drift aquifer nor the discontinuous perched zone have been impacted by
activities at the Facility.
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7.0

CONCLUSIONS

In summary, GWNIAA applies to the perched discontinuous water zone due to the following:

. an institutional control prohibits groundwater use for drinking water in areas less than 25 feet
below grade;

« perched water is present in an engineered fill material (i.e., not in naturally occurring geologic
media);

+ groundwater is surficial or unconfined at the top and containing an underlying confining unit at
a depth of less than 25 feet below surface grade;

 yieldisless than 1 to 5 gpm;

« the first aquifer (drift) is separated from the perched water by an overlying aquitard;
 many wells at the Facility have historically been found to be dry;

+ the shallow perched zone is discontinuous and limited in quantity; and

« the shallow perched zone is not the only viable drinking water source nor is it utilized as the
drinking water source in the area of the Facility.

Based on regional and Site-specific geologic/hydrogeologic data and local groundwater use
information, the groundwater beneath the Site may be considered GWNIAA and the groundwater
ingestion exposure pathway may be eliminated in accordance with Michigan Act 451, Part 201.
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TABLE 1

SUMMARY OF GROUNDWATER FLOW CONDITIONS
WASTE MANAGEMENT AREA
FORMER PEREGRINE (US) INC. COLDWATER ROAD FACILITY
GENESEE TOWNSHIP, MICHIGAN

Permeability (1) Velocity
Horizontal Vertical Horizontal Vertical
Geologic Unit cmlsec cm/sec ftlyear ftlyear
Perched Zone 1.3E-07 2.1E-08 0.017 0.027
to to to to
4.4E-04 3.6E-07 57 0.47
Upper Confining Unit 4.9E-07 1.5E-08 0.063 0.019
to to to to
6.7E-05 2.2E-08 8.7 0.028
Drift Aquifer 1.2E-04 - 16 R
to to
9.2E-04 : 120
Lower Confining Unit 1.1E-06 3.9E-09 0.14 0.005
to
1.8E-05 2.3
Bedrock 1.2E-04 - - -

Notes:

(1) Data compiled from the following sources:
1. Dames and Moore, 1980. "Hydrogeological Investigation”, prepared for Fisher Body
Division, General Motors Corporation, Flint, Michigan.
2. Chester Engineers, 1986. "Final Report on Groundwater Quality Assessment Program”,
prepared for Fisher Guide Division, General Motors Corporation, Flint, Michigan.
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TABLE 2

HYDRAULIC CONDUCTIVITY
DETERMINED BY HAZEN EQUATION
RFI INVESTIGATION
FORMER PEREGRINE (US), INC. COLDWATER ROAD FACILITY
GENESEE TOWNSHIP, MICHIGAN

Well D 1o of Soil  Sample Depth Hydraulic Conductivity, K
Location (mm) @ (ft. bgs) (cmls) @
Silty Sand Unit

BK-1-00 0.0011 3.0 1.21E-06
BK-2-00 0.00045 4.0 2.02E-07
Geometric Mean 4.9E-07
Clay Till Unit
BK-1-00 0.00015 7.0 2.25E-08
BK-2-00 0.0007 10.0 4.9E-07
BK-3-00 0.0007 5.0 4.9E-07
BK-3-00 0.00012 11.0 1.44E-08
BK-4-00 0.00042 5.0 1.76E-07
BK-4-00 0.00011 10.0 1.21E-08
Geometric Mean 7.41E-08
Notes:

(1) Dy, grain size was found from extrapolating hydrometer analysis results.
(2) Calculated using the equation K=CD,,’, where C = 1.0.
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TABLE3

HYDRAULIC CONDUCTIVITY
MEASURED USING CONSTANT HEAD METHOD
RFI INVESTIGATION
FORMER PEREGRINE (US), INC. COLDWATER ROAD FACILITY
GENESEE TOWNSHIP, MICHIGAN

Hydraulic
Well Depth Conductivity
Location (feet bgs) (cmls) ¥
BK-1-00 5-7 8.1E-08
BK-2-00 10-12 2.9E-08
BK-3-00 5-7 5.5E-09
BK-4-00 5-7 6.2E-09
Geometric Mean 1.68E-08
Note:
W -Hydraulic conductivity measured using Constant Head Method.

-Samples were tested in a remolded state due to Shelby tube disturbance
caused by the presence of cobbles or very dense clay. Dense hard pan
clays may have a lower in-situ hydraulic conductivity than the remolded
values present. The values presented should be evaluated with an
understanding of the fact that they were remolded samples.
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Well ID
Number

W N DU W N

45

47
48
49

52
53

55
56
57
58
59
60
61
62
63

65
66
67
68
69
70

73
74
75
76
77
78
79
80
81
82
83

85
86
87
88

Location

1038 Agnes St
1049 Agnes St
1067 Agnes St
1068 Agnes St
1090 Angola Ave
1101 Angola Ave
1102 Angola Ave
1110 Angola Ave
1129 Angola Ave
1038 Bethany 5t
1050 Bethany St
5373 Bray Road
5385 Bray Road
6139 Bray Road
6497 Bray Road
Coldwater + Dort Hwy
2117 E Coldwater Rd
2126 E Coldwater Rd
2127 E Coldwater Rd
2134 E Coldwater Rd
2135 E Coldwater Rd
2153 E Coldwater Rd
2182 E Coldwater Rd
2184 E Coldwater Rd
2264 E Coldwater Rd
2343 E Coldwater Rd
2363 E Coldwater Rd
2369 E Coldwater Rd
1020 Collins Ave
1033 Coltins Ave
1037 Collins Ave
1045 Collins Ave
1055 Collins Ave
1071 Collins Ave
1023 W Costello Ave
1038 W Costello Ave
1057 E Costello Ave
1063 E Costello Ave
1089 E Costello Ave
1071 Dorothy St
1080 Dorothy St
1092 Dorothy St
1104 Dorothy St
1130 Dorothy St
East Stanley + North Dort Hwy
5021 North Dort Hwy
5150 North Dort Hwy
5158 North Dost Hwy
5172 North Dort Hwy
5182 North Dort Hwy
5199 North Dort Hwy
5220 North Dort Hwy
5252 North Dort Hwy
5300 North Dort Hwy
5320 North Dort Hwy
5420 North Dort Hwy
5432 North Dort Hwy
5452 North Dort Hwy
5455 North Dort Hwy
5469 North Dort Hwy
6129 North Dort Hwy
6136 North Dort Hwy
6190 North Dort Hwy
6203 North Dort Hwy
6339 North Dort Hwy
6368 North Dort Hwy
6369 North Dort Hwy
6406 North Dort Hwy
6409 North Dort Hwy
6455 North Dort Hwy
6476 North Dort Hwy
6500 North Dort Hwy
6524 North Dort Hwy
7025 North Dort Hwy
7040 North Dort Hwy
7073 North Dort Hwy
7074 North Dort Hwy
7085 North Dort Hwy
7138 North Dort Hwy
7141 North Dort Hwy
7191 North Dort Hwy
7257 North Dort Hwy
7260 North Dort Hwy
7293 North Dort Hwy
7351 North Dort Hwy
7365 North Dort Hwy
1023 Eistner 5t
1030 Elstner St

CRA 12636M-37-T4

Total
Depth (ft)

219
262
300
300
200
240
240
220
300
300
210
160
180
29
182
200
220

220
200
202
226
224
200
200
155
180
268
240
220
236
240
233
245
260
268
260
262
230
265
300
300
280
302
190
161
264
170
170

200
200

220
220
240
230
200
212
242
300
260
264
260
327
230
220
265
280
268

250
270
57
277
56
292
320
280
300

339
114
104
322
224
260

TABLE4

DOMESTIC WELL SUMMARY

FORMER PEREGRINE (US) INC. COLDWATER ROAD FACILITY
GENESEE TOWNSHIP, MICHIGAN

Overburden
Thickness
1)

148
160
160
169
135
128
135
159
122
140
148
139
136
29

145
118
156
147
144
130
154
140
128
104
118
135
146

116

139

141
140
195

197
191
165
161
168
127
192
168
189
180

2n
57
200
56
223
235
225
240
190
205
114
104
270
160
140

Clay Aquitard (1)
Thickness

ft

145
35/95
100/44
169
98/17
97/22
34/58/28
159
97/14
18/105
48/46/38
25/99
17/92/3
14
60/60
95
156
15/92
29/103
130
135
110
128
83
22/91
23/102
25/114
137
26/95
130
75/30
136
44/9
122
30/106
105
34/25/23
42/85
70/65
152
158
185
65/85
175
42/129
N/A
15/54
108
78
25/62
18/40
128
110
30/65
26/82
48/50
25/101
20/40/55
24/97
140
35/75/15
57/3/100
55/112
191
15/142
161
53/78
30/85
192
30/94
37/121
30/125
190
80/125
46
45/140
3/34
60/133
17/140
38/12/159
240
80/55/20
95/95
8/47/46
70
35/55/145
160
80/39

Static
Water
Level (ft)

120
90
80
90
70
84
85
84
94
106
79
25
35
10
30
40
60
45
55
65
90
50
85
46

N/A
50
30
73
89
95
85
90
65
68

N/A
85
100
95

102

87
90
52
80
70
90
95
80
60
110
95
33
100

110
95
90
90
135
135
42
40
90
87
101

Screened
Interval

149 - 219
170 - 262
170 - 300
179 - 300
151 - 200
149 - 240
149 - 240
165 - 220
153 - 300
145 - 300
153-210
144 - 160
143 - 180
26-29
155 - 182
147 - 200
163 -220
147 - 222
160 -223
160 - 220
162 - 200
147 - 202
147 - 226
117 - 224
117-200
143 - 200
147 - 155
141 - 180
147 -268
155 - 240
147 - 220
160 - 236
174 - 240
155-233
169 - 245
154 - 260
160 - 268
160 - 260
207 - 262
160-230
179 - 265
200 - 300
192 - 300
218-280
238 - 302
90 - 190
117 - 161
152 -264
109 -170
109 -170
113-172
155 - 200
150 - 200
115-222
136 - 220
146 - 220
149 - 240
147 - 230
153 -200
140 - 212
195 - 242
203 - 300
203 - 260
201 - 264
175 - 260
174 - 327
175-230
174 -220
199 - 265
178 - 280
191 - 268
187 -225
222-250
213-270
53 -57
220-277
52-56
225-292
240-320
139 - 280
251- 300
252 -342
255-339
110-114
96 - 104
270 - 322
166 - 224
171 - 260

Screened
Unit

sandstone/limestone
shale/sandstone/limestone
slate/sandstone/limestone
sandstone/limestone
shale/sandstone
shale/sandstone
shale/sandstone
shale/sandstone/ limestone
shale/sandstone
shale/sandstone/ limestone
shale/sandstone
sandstone/limestone
sandstone/limestone
gravel
sandstone/limestone
sandstone/limestone
shale/sandstone/limestone
sandstone
shale/sandstone
shale/sandstone
sandstone/limestone
sandstone/limestone
shale/sandstone/ limestone
shale/sandstone/limestone
sandstone/limestone
sandstone/limestone
limestone
sandstone/limestone
shale/sandstone
shale/sandstone/limestone
shale/sandstone/ limestone

slate/shale/sandstone/limestone

shale/sandstone
shale/sandstone
shale/sandstone/limestone
sandstone/limestone
shale/sandstone/limestone
shale/sandstone/limestone
sandstone/ limestone
shale/sandstone
shale/sandstone/limestone
shale/sandstone/limestone
shale/sandstone
sandstone
shale/sandstone
N/A
shale/sandstone
slate/sandstone/ limestone
shale/sandstone
shale/sandstone
shale/sandstone
shale/sandstone
shale/sandstone
shale/limestone
shale/sandstone/limestone
sandstone/limestone
shale/sandstone/limestone
sandstone/limestone
shale/sandstone
sandstone
sandstone/limestone
shale/sandstone
shale/sandstone/linestone
slate/sandstone/ limestone
sandstone
shale/sandstone
sandstone/limestone
quartz/sandstone/ limestone
slate/sandstone/limestone
shale/sandstone
shale/sandstone
sandstone
shale/sandstone/limestone
sandstone
sand
shale/sandstone/limestone
sandy gravel
shale/sandstone/ limestone
shale/sandstone
sandstone/limestone
sandstone
shale/sandstone
shale/sandstone/limestone
gravel
gravel
shale/sandstone/limestone
sandstone/limestone
shale/sandstone

Screened Interval
Protected/Confined
(Y/N)
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Well ID
Number

89
90
9N
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108

136

141

151

159 Nutana Blvd, 1/4 mi W of Saginaw Rd

163

166
167
168
169
170
17
172
173
174
175
176

CRA 12636M-37-T4

Location

1104 Elstner St
5315 Energy Dr
7051 Estrelle Ave
7065 Estrelle Ave
7103 Estrelle Ave
7117 Estrelle Ave
7126 Estrelle Ave
7151 Estrelle Ave
7158 Estrelle Ave
7041 Harvard St
7060 Harvard St
7061 Harvard St
7078 Harvard St
7070 Harvard St
7093 Harvard St
7094 Harvard St
7098 Harvard St
7128 Harvard St
7164 Harvard St
7177 Harvard St
7187 Harvard St
7189 Harvard St
7210 Harvard St
7211 Harvard St
7219 Harvard St
7244 Harvard St
1463 Ida Ct
1473 1da Ct
5503 Lewis Rd
6086 Lewis Rd
6270 Lewis Rd
6452 Lewis Rd
6466 Lewis Rd
6472 Lewis Rd
6480 Lewis Rd
7049 Lewis Rd
7064 Lewis Rd
7065 Lewis Rd
7209 Lewis Rd
7221 Lewis Rd
7239 Lewis Rd
7289 Lewis Rd
7303 Lewis Rd
7321 Lewis Rd
7333 Lewis Rd
7359 Lewis Rd
7373 Lewis Rd
9468 Lewis Rd
Lewis Rd + Coldwater Rd
1022 Lorene Ave
1028 Lorene Ave
1038 Lorene Ave
1045 Lorene Ave
1083 Lorene Ave
1093 Lorene Ave
1097 Lorene Ave
1106 Lorene Ave
1111 Lorene Ave
1121 Lorene Ave
1127 Lorene Ave
1030 Lucharles Ave
1035 Lucharles Ave
1039 Lucharles Ave
1040 Lucharles Ave
1085 Lucharles Ave
1090 Lucharles Ave
1094 Lucharles Ave
1111 Lucharles Ave
1116 Lucharles Ave
1126 Lucharles Ave

1026 Nutana Blvd
1039 Nutana Blvd
1056 Nutana Blvd
1066 Nutana Bivd
1075 Nutana Bivd
1076 Nutana Blvd
1098 Nutana Blvd
1104 Nutana Bivd
1117 Nutana Blvd
1118 Nutana Bivd
1127 Nutana Blvd
1128 Nutana Bivd
7040 N Saginaw Rd
7047 N Saginaw Rd
7067 N Saginaw Rd
7101 N Saginaw Rd
7163 N Saginaw Rd

Total
Depth (ft)

220
260
222
247
200
200
220
255
240
217
190
240
245
222
244
200
96
236
235
240
240
232
210
220
247
225
290
300
220
242
265
260
262
260
270
72
69
74
185
75
340
75
75
60
322
328
300
41
39
222
220
242
202
205
200
202
202
260
200
150
223
200
218
220
240.
200
200
202
220
200
240
247
230
227
260
247
235
300
260
240
235
230
260
240
265
240
305
247

Overburden
Thickness

(]

122
102
137
125
141
139
140
117
131
115
98
100
108
100
m
92
96
19
137
120
120
118
175
120
180
150
254
199
7
180
181
160
170
180
183
72
69
74
185
75
200
75
75
60
245
N/A
250
41
177
135
110
130
N/A
135
145
155
158
105
132
132
135
133
135
135
130
135
145
121
150
145
140
147
150
132
115
130

TABLE 4

DOMESTIC WELL SUMMARY
FORMER PEREGRINE (US) INC. COLDWATER ROAD FACILITY

GENESEE TOWNSHIP, MICHIGAN

Clay Aquitard (1)
Thickness
1t

45/32
20/43/23
42/75
38/72
18/120
35/35/44
140
88/12
96/20
42/53
30/48
25/63
108
45
m
13/23
18/16
42/62
70/47
40/60
42/68
50/50
80/50
80
34/64
119
254
69/120
147
60/20/75
181
40/113
40/60
180
18/12/24/87
53
58
56
68/92
62
170
15
66/2
47
90/130
N/A
53/78
30
30/50/57
20/10/45
35/55
130
N/A
135
145
40/100
60/88
105
132
27/100
135
49/80
25/95
20/50/35
10/110
15/60/40
67/60
121
150
145
65/10/40
27/100
40/90
40/55
38/45
35/20/35
141
170
12/60/80
35/60
33/105
60/39
50/40
83/58
40/86
65/40
126
35/10/60

Static
Water
Level (ft)

80
55
80
80
90
82
85
92
93
78
80
55
78
75
75
80
21
82
80
80
90
83
40
95
85
83
120
120
90
95
108
9%
70
95
90
41
42
43
100
69
88
4
49
28
135
125
117
15
N/A
95
90
96
82
85
30
95
80
40
65
70
78
82
91
50
60
80
47
95
30
76
45
94
40
80
85
87
81
88
70
N/A
70
81
81
85
80
95
60
90

Screened
Interval

135 -220
140 - 260
140 -222
140 - 247
144 - 200
143 -200
143-220
133-255
154 - 240
120-217
125-190
157 - 240
143-245
189-222
149-244
145-200
90-96
140 - 236
140 - 235
130-240
134-240
131-232
160-210
156-220
144-247
162-225
254 -290
254 - 300
158 - 220
185-242
199 - 265
193 - 260
196 - 262
190 - 260
203 - 270
67-72
63 -69
64-74
180-185
69-75
235 - 340
69-75
63-73
55-60
248-322
258 -328
265 - 300
38-41
N/A
145-222
145-220
140 -242
140 - 202
145 - 205
150 - 200
155 - 202
158 - 202
140 - 260
132 - 200
132-150
142-223
142 -200
143 -218
147 -220
135-240
150 - 200
150 - 200
131-202
150 - 200
145 - 200
168 - 240
160 - 247
168 - 230
157 - 227
150 - 260
145 - 247
156 - 235
180 - 300
180 - 260
145 - 240
168 - 235
135 - 230
150 - 260
151-240
151-265
150 - 240
160 - 305
165 - 247

Screened
Unit

sandstone/limestone
shale/sandstone/limestone
sandstone/limestone
shale/sandstone/limestone
sandstone/limestone
shale/sandstone
sandstone/limestone
shale/sandstone
shale/sandstone
shale/sandstone/ limestone
shale/sandstone/limestone
shale/sandstone/limestone
slate/shale/sandstone
shale/sandstone/ limestone

slate/shale/sandstone/limestone

shale/sandstone/limestone
gravel
shale/sandstone/limestone
shale/sandstone/limestone
shale/sandstone/limestone
shale/sandstone/limestone
shale/sandstone/limestone
clay /shale/sandstone
shale/sandstone/limestone
shale/sand/limestone
slate/shale/sandstone
sandstone
shale/sandstone
shale/sandstone
sandstone/limestone
shale/sandstone/limestone
shale/sandstone/limestone
shale/sandstone/limestone
sandstone/limestone
shale/sandstone/limestone
gravel
sand
sand
gravel
sand and gravel
sandstone
gravel
sand
sand and gravel
sandstone/limestone
sandstone/limestone
sandstone
sand
shale/sandstone/limestone
shale/sandstone/ limestone
shale/sandstone/limestone
shale/sandstone/limestone
shale/sandstone/ limestone
shale/sandstone/ limestone
shale/sandstone
sandstone
shale/sandstone/ limestone
sandstone/limestone
shale/sandstone
sandstone
slate/sandstone/limestone
slate/shale/sandstone
shale/sandstone
shale/sandstone/limestone
shale/sandstone/ limestone
shale/sandstone
sandstone
shale/sandstone/limestone
shale/sandstone/limestone
sandstone
shale/sandstone
shale/sandstone/limestone
shale/sandstone
shale/sandstone/limestone
shale/sandstone/limestone
shale/sandstone/limestone

slate/shale/sandstone/limestone

shale/sandstone
shale/sandstone/ limestone
shale/sandstone/limestone
shale/sandstone
shale/sandstone/limestone
shale/sandstone/limestone
shale/sandstone
shale/sandstone/limestone
shale/sandstone/limestone
shale/sandstone
shale/sandstone/limestone

Screened Interval
Protected/Confined
(YIN)
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Well ID
Number

177
178
179
180
181
182
183

199

203

211
212
213
214
215
216

Notes: (1) 1f more than one thickness is present then multiple clay aquitards exist.

Location

7166 N Saginaw Rd
7195 N Saginaw Rd
7200 N Saginaw Rd
7211 N Saginaw Rd
1034 W Stanley Rd
1097 E Stanley Rd
1128 W Stanley Rd
1131 E Stanley Rd
1290 E Stanley Rd
1297 E Stanley Rd
1139 W Stanley Rd
1148 W Stanley Rd
1155 E Stanley Rd
1166 W Stanley Rd
1180 W Stanley Rd
1254 W Stanley Rd
1260 W Stanley Rd
1278 E Stanley Rd
1302 E Stanley Rd
1320 E Stanley Rd
2008 E Stanley Rd
2013 E Stanley Rd
2056 E Stanley Rd
2068 E Stanley Rd
2073 E Stanley Rd
2160 E Stanley Rd
2176 E Stanley Rd
2177 E Stanley Rd
2240 E Stanley Rd
2382 E Stanley Rd
2389 E Stanley Rd
2401 E Stanley Rd
2434 E Stanley Rd
2439 E Stanley Rd
2454 E Stanley Rd
2459 E Stanley Rd
2474 E Stanley Rd
2477 E Stanley Rd
2499 E Stanley Rd
Stanley Rd W of Bray Rd

(2) Not Available

CRA 12636M-37-T4

Total
Depth (ft)

247
302
240
245
215
260
150
290
300
292
292
220
280
205
205
220
215
295
295
245
157
48
280
252
205
260
260
280
300
240
280
198
225
185
205
220
205
200
202
1503

FORMER PEREGRINE (US) INC. COLDWATER ROAD FACILITY
GENESEE TOWNSHIP, MICHIGAN

Overburden
Thickness

(2]

155
180
168
152
100
180
90
190
208
190
215
114
230
109
114
89
85
180
175
207
98
48
196
190
150
l64
160
201
155
138
155
153
152
130
144
140
140
143
140
142

TABLE 4

DOMESTIC WELL SUMMARY

Clay Aquitard (1) Static
Thickness Water
(3] Level (ft)
40/90 100
39/95 80
80/28 80
8/90/18 60
40/40 80
30/90 100
15/50/10 71
12/100/60 100
208 140
6/100/26 95
78/107 102
20/75 60
90/50/78 100
109 70
27/66 71
50/19 50
45/10 60
25/20/80 100
140 120
163/27 90
26/70 50
38 11
196 78
40/125 80
150 50
18/121 102
20/65 36
33/124 N/A
130 90
120 40
120 70
24/56/8 63
152 42
30/90 36
144 47
15/108 60
140 45
4/121 60
38/80 40
8/32 N/A

Screened
Interval

162-247
189 - 302
168 - 240
152-245
140 - 215
195 - 260
124 -190
212-2%0
230 - 300
200 -292
218-292
127 -220
240 -280
130 - 205
133 -205
129-220
100 - 215
231-295
225-295
213-245
112-157
44 -48
204 - 280
210-252
157 - 205
185 - 260
175 - 260
204 - 280
171 - 300
158 - 240
174 - 280
153 - 198
160 -225
143 -185
158 - 205
150 - 220
149 -205
146 - 200
147 - 202
N/A

Screened
Unit

shale/sandstone/ limestone
shale/sandstone/limestone
sandstone
water rock/limestone
shale/sandstone
sandstone/limestone
shale/sandstone
shale/sandstone/ limestone
shale/sandstone
shale/sandstone/limestone
sandstone/limestone
shale/sandstone/limestone
shale/sandstone
slate/shale/sandstone
shale/sandstone
shale/sandstone/limestone
shale/sandstone
shale/sandstone/limestone
shale/sandstone/limestone
shale/sandstone
shale/sandstone
sand
shale/sandstone/limestone
sandstone/limestone
shale/sandstone/limestone
sandstone/limestone
shale/sandstone/limestone
shale/sandstone
shale/sandstone
sandstone
shale/sandstone/limestone
shale/sandstone/limestone
sandstone/limestone
sandstone
sandstone/limestone
sandstone/limestone
sandstone/limestone
shale/sandstone
sandstone/limestone
shale/sandstone/limestone

Screened Interval
Protected/Confined
(YIN)

PR N T T
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ATTACHMENT A

ACT 451, PART 201 ADMINISTRATIVE RULES
SECTION R299.5101 (C) AND CFR, PART 40, SECTION 149.2

CRA 12636Memo-37-ATT



Page 1
DEPARTMENT OF NATURAL RESOURCES '

NATURAL RESOURCES COMMISSION
ENVIRONMENTAL CONTAMINATION RESPONSE ACTIVITY

Filed with the Secretary of State on June 26, 1990
These rules take effect 15 days after filing with the

Secretary of State

(By authority conferred on the department of natural
resources and the commission of natural resources by section
S of Act No. 307 of the Public Acts of 1982, as amended,
section 13 of Act No. 328 of the Public Acts of 1988, and
section 33 of Act No. 306 of the Public Acts of 1969, as
amended, being §§299.605, 299.683, and 24.233 of the Michigan

Compiled Laws)
PART 1. GENERAL PROVISIONS

R 299.5101 Definitions; A to I. _
Rule 101. As used in these rules:

- (a) "Act" means Act No. 307 of the Public Acts of 1982, as
amended, being §299.601 et seq. of the Michigan Compiled
Laws.
(b) "Ambient air" means that part of the atmosphere
outside of buildings to which the general public has access.
(c) "Aquifer" means a geological formation, group ot

formations, or part of a formation capable of yielding a
significant amount of groundwater to wells or springs.

(d) "Department"” means the department of natural
resources.

(e) T"Department of public health" means the Michigan
department of public health.

(f) "Direct contact" means exposure to hazardous
substances through ingestion or dermal contact.

(g) "Director" means the director of the department.

(h) "Emergency response” means a response activity taken

to eliminate or control an immediate public health threat or
immediate environmental threat.

(i) "Feasibility study" means a process for developing,
evaluating, and selecting an appropriate remedial action.
(j) - "Free product" means a hazardous substance or

hazardous substances in a liquid phase which are not
dissolved in water and which have been released into the
environment.

(k) "Fund" or "funds" means the environmental response
fund created pursuant to the provisions of section 9 of the
act or the environmental protection bond fund created
pursuant to the provisions of section 6 of Act No. 328 of the
Public Acts of 1988, being §299.676 of the Michigan Compiled

Laws, or both.
(1) "Groundwater" means water below the land surface in

the zone of saturation.




Electronig Codg of Federal,

THIS DATA CURRENT AS OF THE FEDERAL REGISTER DATED APRIL 2, 2001

40 CFR - CHAPTER1 - PART 149

VYiew Part

§ 149.2 Definitions.

(a) Aquifer means a geological formation, group of formations, or part of a formation that is capable of yielding a
significant amount of water to a well or spring.

(b) Recharge means a process, natural or artificial, by which water is added to the saturated zone of an aquifer.

(c) Recharge Area means an area in which water reaches the zone of saturation (ground water) by surface infiltration; in
addition, a major recharge area is an area where a major part of the recharge to an aquifer occurs.

(d) Sole or Principal Source Aquifer (SSA) means an aquifer which is designated as an SSA under section 1424(e) of the
SDWA.

[54 FR 6843, Feb. 14, 1989]
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SUBDIVISIONS OF LAND

DEPARTMENTS OF TRANSPORTATION, CONSUMER AND INDUSTRY SERVICES,
AND ENVIRONMENTAL QUALITY
SUBDIVISIONS OF LAND

Filed with the Secretary of State on January 23, 2001.
These rules take effect 15 days after filing with the Secretary of State

(By authority conferred on the director of the department of environmental quality by
section 105 of Act No. 288 of the Public Acts of 1967, as amended, being §560.105
and section 2226 of Act No. 368 of the Public Acts of 1978, as amended, being
§333.2226 of the Michigan Compiled Laws. Each part of these rules is promulgated
separately by the department whose name appears in the designation of that part.) !

R 560.401 to R 560.405 of the Michigan Administrative Code are amended, and
R 560.406 to R 560.428 are added to the code, as follows:

PART 4. DEPARTMENT OF ENVIRONMENTAL QUALITY ON-SITE WATER
SUPPLY AND SEWAGE DISPOSAL FOR LAND DIVISIONS AND SUBDIVISIONS

R 560.401 Definitions.

Rule 401. As used in this part:

(a) "Alternative system" means a treatment and disposal system which is not a
conventional system and provides for an equivalent or better degree of protection for
public health and the environment than a conventional system.

(b) "Approval for the suitability of an on-site water supply” means a written statement
confirming that an adequate quantity and quality of water is available from a protected
source in accordance with R 560.404 issued by the department to a property owner or
the owner's designated representative.

(c) "Approval for the suitability of on-site sewage disposal™ means a written
statement or on-site sewage disposal permit in accordance with R 560.416 issued by
the department to the property owner or the owner's designated representative.

(d) "Available sanitary sewer facilities" means sanitary sewers determined
accessible upon consideration of the following factors:

(i) The distance from the proposed development site to the nearest existing public
services or planned public services that are to be installed.

(i) The capacity of the existing public sanitary sewer system.

(iii) The policy of the local governing body on utility extensions.

(iv) The service areas denoted in the community's comprehensive sewer and water
plan, if a plan is available.

(e) "Certified professional geologist" means a professional geologist certified by The
American Institute of Professional Geologists, 7278 Vance Drive, Suite 103, Arvada,
Colorado 80003.

(f) "Certified professional soil scientist" means a professional soil scientist certified
by ARCPACS, 677 South Segoe Road, Madison, Wisconsin 53711.
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(g) "Conventional system” means an on-site sewage treatment and disposal system
that contains a watertight septic tank with nonuniform distribution of effluent to
subsurface soil trenches or an absorption bed on sites meeting the criteria contained in
R 560.418 to R 560.422.

(h) "Deep cut excavation" means the excavation of unsuitable soil materials below
the bottom of the final disposal system to depths more than 6 feet below natural grade
to expose acceptable underlying soils.

(i) "Department” means the department of environmental quality, a city healith
department, a county health department, or a district health department, whichever has
jurisdiction.

() "Development site” means any parcel or lot as defined by section 102 of the land
division act, Act 288 of the Public Acts of 1967, as amended, being §560.102 of the
Michigan Compiled Laws.

(k) "Drains" means man-made excavations, piping, or both, that collect groundwater
or surface water, and includes road ditches, county drains, and footing drains.

(I) "Drop-off means a man-made cut or natural slope where side slope is in excess
of 50% and which contains semi-impermeable layers that may cause percolating water
to vent to the surface.

(m) “"Floodplain” means the area of land adjoining a surface water that will be
inundated by a 100-year flood.

(n) "Groundwater" means the water in the ground that is in the zone of saturation.

(o) "High groundwater elevation" means the uppermost part of the soil or underlying
material wholly saturated with water. The term includes perched and apparent
conditions that are seasonally saturated for a time period in excess of two weeks, or
permanently saturated.

(p) "Licensed professional engineer” means a professional civil engineer who is
licensed under article 20 of the occupational code, Act 299 of the Public Acts of 1980,
being §§399.2001 to 339.2014 of the Michigan Compiled Laws.

) "Lot" means a measured portion of a parcel or tract of land as defined by section
102 of the land division act, Act 288 of the Public Acts of 1967, being §560.102 of the
Michigan Compiled Laws.

(r) "Peak water demand" means the maximum water use rate in gallons per minute.

(s) "Preliminary plat" means a map as defined by section 102 of the land division act,

" Act 288 of the Public Acts of 1967, being §560.102 of the Michigan Compiled Laws.

(t) "Primary maximum contaminant level” means the concentration level of a
contaminant above which consumption of the water poses a health risk.

(u) "Professional surveyor" means a professional surveyor licensed under article 20
of the occupational code, Act 299 of the Public Acts of 1980, being §§339.2001 to
339.2014 of the Michigan Compiled Laws.

(v) "Public sewer" means a sewerage system as defined in section 4101 of Act No.
451 of the Public Acts of 1994, as amended, being §324.4101 of the Michigan
Compiled Laws. Public sewerage systems are generally those that collect and treat
sanitary sewage generated by 2 or more dwellings or structures not under the same
ownership.

(w) "Public water" means a public water supply as defined in section 2(o) of Act No.
399 of the Public Acts of 1976, as amended, being §325.1002(o) of the Michigan

Compiled Laws.
(x) "Registered sanitarian” means a person that is registered under part 184 of Act
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No. 368 of the Public A¢ts of 1978, being §333.18401 of the Michigan Compiled Laws.

(y) "Registered well drilling contractor" means a contractor registered under part 127
of Act No. 368 of the Public Acts of 1978, being §§333.12701 to 333.12715 of the
Michigan Compiled Laws.

(z) "Sanitary sewage" means water and contaminants discharged from sanitary
conveniences, including bathroom, kitchen, and household laundry fixtures of dwellings,
office buildings, industrial plants, commercial buildings, and institutions. Commercial
laundry wastes and industrial and commercial processes are not considered sanitary
sewage.

(aa) "Secondary maximum contaminant level” means the concentration level of a
constituent above which the constituent adversely affects water quality properties, such
as taste, odor, corrosivity, or scale production.

(bb) "Soil mottling,” also known as redoximorphic features, means spots or blotches
of contrasting colors, such as, but not limited to, gray or brown or gray and brown colors
in close proximity, that are formed in the soil matrix by the processes of reduction,
translocation, and oxidation of iron and manganese compounds in soils that have been
periodically saturated.

(cc) "Soil permeability” means the rate at which liquid passes in 1 direction through
the soil material under saturated conditions.

(dd) "Soil structure” means the morphological aggregates in which the individual soil
particles are arranged.

(ee) "Soil textural class” means the United States department of agriculture (USDA)
classification system and refers to the coarseness or fineness of the soil relative to the
proportion of sand, silt, and clay.

(f) "Subsurface” means below the natural or altered ground surface elevation.

(gg) "Suitable absorption area™ means the portion of a lot which has acceptable soils
that remains for construction of a conventional system after identified limiting surface
and subsurface features, applicable setbacks, and isolation distances have been
excluded.

(hh) "Suitability" means the presence of site conditions that could warrant the
development of an on-site sewage treatment and disposal system or on-site water
supply system that is in compliance with these rules.

(ii) "Surface water" means any of the following:

(i) The Great Lakes and their connecting waterways.

(i) Inland lakes.

(iii) Rivers.

(iv) Streams.

(v) Impoundments.

(vi) Perennial open drains.

(vii) Any other watercourses within the jurisdiction of the state as defined in section
3101 of Act No. 451 of the Public Acts of 1994, as amended, being §324.3101 of the
Michigan Compiled Laws.

(i) "Test well" means a well that is used to obtain information on groundwater
quantity, quality, or aquifer characteristics for the purpose of designing or operating a

water supply well.
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R 560.402 Preliminary plats.

Rule 402. The owner or a designated representative shall submit 3 copies of a
preliminary plat drawing to the department for review. A preliminary plat drawing shali
include all of the following information:

(a) Existing and proposed 5-foot contour intervals. For waterfront property, or where
the high groundwater elevation is within 6 feet of existing or proposed finished ground
surface, the preliminary plat shall show existing and proposed 2-foot contour intervals.
The department may waive the requirements for contours if a lot in the subdivision is
more than 1 acre. If extensive cutting or filling of land is anticipated that will affect
building sites and sewage disposal facilities in the areas involved, then the plans shall
indicate the cutting or filling. The owner or designated representative shall specify the
type of fill material to be used when filling is anticipated.

(b) The location of all of the following, either existing or proposed, within or adjacent
to the area to be platted:

(i) Rivers.

(ii) Streams.

(iii) Creeks.

(iv) Lakes.

(v) County drains.

(vi) Other subsurface drains.

(vii) Lagoons.

(viii) Slips.

(ix) Waterways.

(x) Bays.

(xi) Canals.

(xii) Artificial impoundments.

(c) The location of all soil evaluations performed on the site.

(d) Established 100-year floodplain area and elevation and normal high water level in
the case of waterfront property. On lakes where a legal level has been established, the
plat drawing shall show the legal level.

(e) The location of existing facilities and structures, including, but not limited to, all of
the following:

(i) Buildings.

(ii) Sewage systems.

(iii) High-tension towers.

(iv) Utility easements of record or in use.

(v) Excavations.

(vi) Bridges.

(vii) Culverts.

(viii) Injection wells.

(ix) Oil wells.

(x) Gas wells.

(xi) Water wells.

(xii) Underground storage tanks.

(f) Building setback lines from road, waterfront, or lot lines if lines are established or

proposed.
(g) The department may require the location of proposed individual wells to be
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shown.

R 560.403 Site reports; contents.

Rule 403. For a subdivision, the owner or designated representative shall submit 3
copies of a site report to the department. A site report shall include all of the following
information:

(a) The name and location of proposed plat.

(b) The names and addresses of the proprietor of the preliminary plat and the
licensed professional engineer or professional surveyor submitting the site report.

(c) A statement of intended use of the proposed plat, such as single-family, 2-family,
and multiple residential housing; commercial; industrial; recreational; or agricultural.

(d) A statement of the type of water and sewage system to be provided.

(e) A statement of the existing use of adjacent property and intended use of adjacent
undeveloped land, if known, including any adjacent public-owned lands.

(f) The results of all soil profile evaluations performed on the site.

(g) A statement of the site suitability for on-site water supply or on-site sewage
disposal according to R 560.404 and R 560.416.

R 560.404 Approval for suitability of on-site water supply.

Rule 404. Before issuing an approval for the suitability of an on-site water supply for a
development site that is less than 1 acre in size or a subdivision, the department shall
have evidence that a potable, adequate, reliable, and protected on-site water supply
has been or can be developed on the parcel as prescribed in these rules.

R 560.405 Water well or test well on parcel.

Ruie 405. The completion of a sufficient number of water wells or test wells on the
parcel and submittal of water well records for the water wells or test wells under section
12707 of Act No. 368 of the Public Acts of 1978, as amended, being §333.12707 of
the Michigan Compiled Laws, and submittal of water sample results or the submittal of
other hydrogeological information to the department constitutes evidence for
determining the suitability of an on-site water supply.

R 560.406 Water well records and water sample results for well not on parcel.

Rule 406. If a water well or test well has not been completed on the parcel, then water
sample results or other hydrogeological information pertaining to existing wells in the
vicinity of the parcel which demonstrates that the proposed on-site water supply will
likely result in compliance with these rules constitutes evidence of suitability. If well
record data, water sample results, and hydrogeological information are not available, or
if the data indicate that unsuitable groundwater quantity or quality may exist, then the
department shall either reject the development site of less than 1 acre in size or
proposed subdivision under R 560.428 or issue a conditional approval with a recorded
deed restriction under R 560.426.
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R 560.407 On-site water supply construction criteria.
Rule 407. An on-site water supply shall meet the location and construction standards
in R 325.1601 to R 325.1676.

R 560.408 Well protection.

Rule 408. The owner shall be responsible for the construction of an on-site water
supply that is free from sources of contamination. The following methods shall be given
consideration:

(a) Penetration of an impervious layer which is of sufficient areal extent, but which is
not less than 10 feet thick.

(b) Maintaining a minimﬁ% %f 50 feet from the static water level to the bottom of the

casing or top of the n unconfined aquifer.
(c) An increase in the minimum horizontal isolation distance between the well and a

source from which groundwater contamination may occur.
(d) A combination of the methods in subdivisions (a), (b), and (c) of this subrule or
another method that the department determines will provide adequate protection for the

on-site water supply.

R 560.409 Prohibited water sources for new dwellings.

Rule 409. The owner or designated representative shall not obtain water for drinking
or household purposes that is intended to furnish new dwellings located on a
development site that is less than 1 acre in size or a subdivision from any of the
following:

(a) Adugwell.

(b) A crock well.

(c) A hauled water system.

(d) A cistern.

(e) A surface body of water.

(f) A spring.

(g) Any other similar device.

R 560.410 Deviations to decrease minimum casing depth or isolation
distances prohibited.

Rule 410. The department shall not grant deviations to decrease minimum casing
depth or to decrease minimum isolation distances under R 325.1613 for development
sites less than 1 acre in size or subdivisions.

R 560.411 Yield or performance testing.

Rule 411. A registered water well drilling contractor under the supervision of the
owner or the owner's designated representative shall perform a yield or performance
test to demonstrate that water can be withdrawn from an on-site water supply well for
drinking and household purposes at a sustained pumping rate which is not less than 10,
gallons per minute (gpm) and which meets or exceeds peak water demand for not less

———
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than a 4-hour period of time. If an on-site water well cannot sustain a capacity that
meets the peak water demand, then the department shall require demonstration of a
combination of the known well yield and storage facilities that can furnish water at a
delivery rate sufficient to meet the peak water demand.

R 560.412 Collection and analysis of water samples.

Rule 412. (1) The department or a property owner's designated representative shall
collect water samples for chemical and bacteriological analyses from each test well or
on-site water supply well intended for household purposes.

(2) A state-certified laboratory shall perform all water sample analyses.

(3) The state-certified laboratory shall perform analyses for all of the following
parameters:

(a) Chloride.

(b) Fluoride.

(c) Hardness.

(d) iron.

(e) Nitrate.

(f) Nitrite.

(g) Sodium.

(h) Sulfate.

(i) Coliform bacteria.

(4) The department may require additional sampling or allow a reduction in sampling
for specific contaminants based on local site conditions or other pertinent factors.

R 560.413 Adoption of standards by reference.

Rule 413. The department adopts by reference in these rules the publication entitled
"Drinking Water Regulations and Health Advisories,"” EPA-822-B-96-002, October
1996. The publication may be obtained free of charge from the Office of Ground Water
and Drinking Water, United States environmental protection agency, 401 M street, SW,
Washington, DC 20460-0003. The toll-free telephone number is 800-426-4791. A
copy of this publication is available on the internet at
http:\\www.epa.goviOST\tools\dwstds.html. Copies of the adopted matter are available
for inspection at the offices of the Drinking Water and Radiological Protection Division,
Department of Environmental Quality, 3423 N. Martin L. King Blvd., Lansing, Michigan

48906.

R 560.414 Primary maximum contaminant levels.

Rule 414. (1) The department shall reject proposed development sites that are less
than 1 acre in size and subdivisions if the water sample analysis detects contaminants
in concentrations that exceed the primary maximum contaminant levels as defined in R
560.401(t).

(2) The department shall reject proposed development sites that are less than 1 acre
in size and subdivisions if the water sample analysis detects a contaminant in a
concentration that is more than 50% of the maximum contaminant level and the
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department has determined that the contaminant is likely to exceed the primary
maximum contaminant level in the future after considering the following:

(a) Contaminant transport and modeling.

(b) Land use.

(c) Geology.

(d) Other factors that influence groundwater movement.

(3) If the department requires additional analysis under R 560.412(4), then the
department shall use the drinking water regulations and health advisories adopted in R
560.413 to determine primary maximum contaminant levels.

R 560.415 Secondary maximum contaminant levels.

Rule 415. If water sample analyses from a test well or on-site water supply well for a
development site less than 1 acre in size or a subdivision detects a contaminant in a
concentration that exceeds the secondary maximum contaminant
level in Table 1, then the department shall disclose by means of recorded advisories
according to R 560.426, the nature of the impact on drinking water quality.

Table 1
Secondary Maximum Contaminant Levels
Contaminant Secondary Maximum Contaminant Level
in Milligrams Per Liter

Chloride 250

Hardness (as calcium carbonate) 250
Iron 0.3

Sodium 250

Sulfate 250

Corrosivity Noncorrosive

R 560.416 Approval for suitability of conventional on-site sewage treatment

and disposal.

Rule 416. Before issuing an approval for the suitability of a conventional on-site
sewage treatment and disposal system for a development site less than 1 acre in size
or a subdivision, the department shall have evidence that site conditions meet these

rules.

R 560.417 Soil absorption area for conventional treatment and disposal

systems.

Rule 417. (1) A suitable absorption area for at least 1 original and 1 replacement
system shall exist for each development site less than 1 acre in size or each lot where a
conventional treatment and disposal system is proposed. Location of each absorption
area shall conform to the minimum isolation distances found in Table 2.
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Table 2
Minimum Horizontal Isolation Distances
From Absorption Area* To: Minimum Horizontal Isolation Distance
(feet)

Private individual well 50
Surface waters 100
Basement foundation walls 10
Top of drop-off 20
Property lines 10
Footing drains installed in water table 25
without direct connection to surface water
Footing drains installed in water table with | 50
direct connection to surface water
Drains designed to lower the water table 100

*measured from edge of stone

(2) The department shall establish the required minimum area available for a
development site less than 1 acre in size or on each lot for initial and replacement
systems in accordance with the regulations of the city, county, or district health
department having jurisdiction under the authority granted by Act No. 368 of the Public
Acts of 1978, as amended, being §325.1101 et seq. of the Michigan Compiled Laws.
For lots or development sites less than 1 acre in size proposed to be served by
individual wells and on-site sewage disposal systems or lots or development sites less
than 1/2 acre in size proposed to be served by a public water supply and on-site
sewage disposal systems, the department may require the submission of a detailed
development plan by any of the following persons demonstrating competence:

(a) A licensed professional engineer.

(b) A professional surveyor.

(c) A registered sanitarian.

(d) A professional approved by the department.

The professional person shall draw the detailed plan to scale with a maximum 2-foot
contour interval, shall show the proposed design for the initial and replacement sewage
disposal systems, and shall indicate the location intended for the home and individual
water supply well. The professional person shall indicate both existing and proposed
contours. The professional person shall ensure that areas defined on the plan for
sewage systems and the well are at locations that are readily accessible for future
maintenance or replacement, or both.

R 560.418 Slopes.
Rule 418. (1) A development site less than 1 acre in size or a lot shall have sufficient
areas of suitable soils in areas that have slopes conducive to the construction of initial

and replacement on-site sewage disposal systems.
(2) If a development site less than 1 acre in size or a lot has slopes of more than 12%,

then the department may require the submission of a detailed development plan by any
of the following persons demonstrating competence:
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(a) A licensed professional engineer.

(b) A professional surveyor.

(c) A registered sanitarian.

(d) A professional approved by the department.

The professional person shall draw the detailed plan to scale with a maximum 2-foot
contour interval, shall show the proposed design for the initial and replacement sewage
disposal systems, and shall indicate the location intended for the home and individual
water supply well. The professional person shall indicate both existing and proposed
contours. The professional person shall ensure that areas defined on the plan for
sewage systems and the well are at locations that are readily accessible for future
maintenance or replacement, or both.

(3) If extensive site modifications are required to provide for areas that have a slope
amenable to construction of the on-site sewage system, then the department may
require necessary site work to be completed before final recording of a subdivision or
before approval for on-site sewage disposal of a development site that is less than 1

acre in size.

R 560.419 Floodplains.

Rule 419. (1) The areas for initial and replacement on-site sewage disposal systems
shall have natural ground surface elevation above the elevation defining the 100-year
floodplain, where a floodplain exists.

(2) The department shall ensure that the soil infiltrative surface of the sewage
disposal system is located at an elevation that is above the elevation defining the 100-

year floodplain.

R 560.420 Soil profilé evaluations for subdivisions and land divisions.

Rule 420. (1) Any of the following persons demonstrating competence shall provide
the results of soil profile evaluations to the department for the area designated for initial
and reserve on-site sewage disposal systems:

(a) A licensed professional engineer.

(b) A professional surveyor.

(c) Aregistered sanitarian.

(d) A certified professional geologist.

(e) A certified professional soil scientist.

(f) A professional approved by the department.

Soil profile evaluations shall confirm the existence of suitable soils on each
development site that is less than 1 acre in size or proposed lot.

(2) The person conducting soil profile evaluations shall complete them to a minimum
depth of 6 feet below the natural ground surface or 6 feet below the elevation that will
exist after cutting unless waived by the department. Soil data shall be reported in
accord with the United States department of agriculture (USDA) soil classification
system. A soil profile evaluation shall identify all of the following:

(a) Soil horizon depths.

(b) Soil texture.

(c) Soil structure.
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(d) Soil mottling.
(e) Depth-to-high groundwater elevation or bedrock.
(3) The person providing the results of soil profile evaluations shall complete them

using either soil pits or soil borings.

R 560.421 Soil suitability for conventional systems.

Rule 421. (1) The department shall ensure that soil texture and permeability
conforms to the types and ranges specified in Table 3.

Table 3
Suitable Soil Texture and Permeabilities
Soil Texture Permeability*
(minutes/inch)
Sand, loamy sand ‘ 1-15-
Sandy loam 16 - 30
Sandy clay loam, light loam 31-60
Clay loam, silty clay loam, clay Above 60
Unsuitable

* soil structure shall also be considered when evaluating permeability.

(2) To provide for adequate soil treatment capability, a minimum of 3 feet of
unsaturated soil shall exist between high groundwater elevation or bedrock and the
bottom of the infiltrative surface. Greater vertical separation may be required in
accordance with the regulations of the city, county, or district health department having
jurisdiction under the authority granted by Act No. 368 of the Public Acts of 1978, as
amended, being §325.1101 et seq. of the Michigan Compiled Laws. Greater vertical
separation may also be required where groundwater mounding underneath the soil
absorption system or other factors would limit the treatment to protect on-site water
supplies or surface waters. For lots or development sites less than 1 acre, the soil
below the infiltrative surface of the absorption system shall meet the texture and
permeability requirements of Table 3.

(3) If the required 3 feet of unsaturated soils cannot be provided naturally, then the
department will consider proposals for fill. Fill is acceptable only if the depth to high
groundwater elevation or bedrock, or both, is a minimum of 2 feet below the natural,
unaltered ground surface. Fill is only acceptable over soils specified in Table 3 as
suitable by texture and permeability.

(4) Fill materials shall consist of medium to coarse sands in accordance with the
USDA classification system without excessive fines. Fill materials may be required to
be placed for both the initial and reserve sewage disposal system areas before final
recording of the plat or approval for on-site sewage disposal of a development site that
is less than 1 acre in size. Any of the following persons demonstrating competence
shall provide certification of fill materials and placement to the department:

(a) A licensed professional engineer.

(b) A professional surveyor.

(c) A registered sanitarian.
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(d) A certified professional geologist.

(e) A certified professional soil scientist.

() A professional approved by the department.

(5) [ffilling is required, any of the following persons may be required to submit a
detailed development plan as the basis for approval:

(a) A licensed professional engineer.

(b) A professional surveyor.

(c) A registered sanitarian.

(d) A professional approved by the department.
The person shall draw the detailed plan to scale showing both existing and proposed
contours that have a maximum 2-foot interval and shall indicate the area for the initial
and replacement sewage disposal system at locations that will be accessible for
maintenance or replacement, or both.

R 560.422 Deep cut excavations.

Rule 422. (1) If suitable soils, as specified in Table 3, are not present within the
upper 6 feet of the soil profile and alternative methods of sewage treatment and
disposal have been considered under R 560.424, then the department may approve
the use of deep cut excavations to expose acceptable underlying soils that exist within
20 feet of the natural grade.

(2) Acceptable underlying soils shall consist of a minimum of 4 feet of soils which
have a permeability of greater than 30 minutes per inch and which are not permanently
or seasonally saturated as confirmed by soil profile evaluations.

(3) Deep cut excavations are not allowed if the soils that are cut through are
seasonally or permanently saturated. Exceptions may be considered where drainage
of groundwater from overlying soils would not be expected to adversely impact the
function of the sewage disposal system.

(4) Deep cut excavations are not allowed unless hydrogeologic information confirms
that the underlying soils being exposed have no direct hydraulic connection to a
useable aquifer intended for drinking or household purposes.

(5) For deep cut excavations the department may require alternative methods of
sewage treatment. The department may require such excavations to be completed and
filled with medium to coarse sands in accord with the USDA classification system
before final recording of the plat or approval for on-site sewage disposal of a
development site that is less than 1 acre in size. Any of the following persons
demonstrating competence shall provide certification of fill materials and placement to
the department:

(a) A licensed professional engineer.

(b) A professional surveyor.

(c) A registered sanitarian.

(d) A certified professional geologist.

(e) A certified professional soil scientist.

(f) A professional approved by the department.

(6) The owner or owner's designated representative shall complete deep cut
excavations over 100% of the required initial and reserve absorption system area for
the upper 6 feet; however, excavations may be reduced to a minimum of 50% of the
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required absorption system area between 6 and 20 feet deep.

R 560.423 Proposals to lower high groundwater elevation.

Rule 423. (1) The department may approve the use of a proposal that includes

surface and subsurface drainage systems to control high groundwater elevation
_conditions_for a development site that is less than 1 acre in size or subdivision.

(2) Before approval, the owner or his designated representative shall install drainage
systems specified in subrule (1) of this rule and shall monitor high groundwater
elevations during the normally wettest time period of the year and at least from March 1
to June 1. Any of the following persons shall provide monitoring resuits to the
department:

(a) A licensed professional engineer.

(b) A professional surveyor.

(c) A registered sanitarian.

(d) A certified professional geologist.

(e) A certified professional soil scientist.

(f) A professional approved by the department.

In addition, the designated person shall substantiate that high groundwater elevation
has been lowered to meet the requirement of R 560.421.

(3) The designated person shall monitor high groundwater elevations by placing a
monitoring well at representative locations approved by the department. The
designated person shall make observations on the first day of the monitoring period
and at least once every 7 days thereafter until the monitoring period is complete.

(4) The designated person shall provide representative precipitation data for the time
period of September 1 to May 31 and shall supply the data as part of the observations
required in subrule (3) of this rule. Results of high groundwater elevation monitoring are
inconclusive if recorded precipitation totals are less than 90% of normal averages
during the time period of September 1 to May 31.

(5) For a proposal to lower high groundwater elevation to be approved by the
department, a county drain commissioner or other responsible governmental agency
shall have approved the drain design and a responsible governmental agency shall
have accepted responsibility for perpetual maintenance of the drain.

R 560.424 Alternative methods of sewage treatment and disposal.

Rule 424. (1) The department may approve an alternative treatment and subsurface
disposal system for a development site less than 1 acre in size or a lot deemed
suitable or not suitable for a conventional subsurface sewage system.

(2) The department of environmental quality shall provide technical guidance in
defining minimum site suitability and design and long-term operation and maintenance
requirements considered essential for the proper functioning of specific alternative
systems.

(3) The owner may utilize an alternative system if the specific alternative is provided
for under the regulations of the city, county, or district health department having
jurisdiction and if the department of environmental quality has authorized the alternative

system's use.
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R 560.425 Industrial and commercial subdivisions.

Rule 425. (1) The department may consider approval for the suitability of
development sites less than 1 acre in size or subdivisions intended for industrial or
commercial usage if both of the following conditions are met:

(a) The proposed development is strictly limited to those uses that generate and
dispose of on-site, sanitary sewage only.

(b) Quantities of sanitary sewage intended to be disposed of are limited to low
volumes which have been determined to be compatible with site or lot size and soil
conditions.

(2) Where an on-site water supply is proposed, it shall meet the requirements of Act
399 of the Public Acts of 1976 being §§325.1001 to 325.1023 and part 127 of Act 368
of the Public Acts of 1978 being §§333.12701 to 333.12715 of the Michigan Compiled
Laws. v

(3) The aquifer shall be protected in accordance with R 560.408 and yield an
adequate quantity of water for the intended usage.

R 560.426 Recorded deed restrictions and advisories.

Rule 426. (1) The department may require, as a condition of approval of a
development site that is less than 1 acre in size or a preliminary plat, that the owner
records deed restrictions and advisories. The deed restrictions and advisories may
include any of the following:

(a) Minimum well construction features needed to provide an acceptable on-site
water supply.

(b) Possible need for water treatment.

(c) An advisory to complete an on-site water supply well before beginning site
development.

(d) Other advisory information needed to protect public health or groundwater
resources.

(e) Location of the sewage disposal system on the lot in refation to the property lines

and structures.

(f) Type of fill material needed.

(9) Type of sewage disposal system or alternative system and requirements related
to design, construction, operation, and maintenance.

(h) Isolation above high groundwater elevation.

(2) Before construction of a water well, the department shall advise the owner or
designated representative of the existence of any applicable deed restrictions or

advisories.

R 560.427 Variances.

Rule 427. (1) A development site that is less than 1 acre in size or a subdivision shall
comply with the requirements of these rules; however, the Michigan department of
environmental quality may grant a variance. Such variances will be considered by the
department of environmental quality when all of the following conditions are met:
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(a) The requirements contained within the rules cannot be met.

(b) Other acceptable alternatives are not available.

(c) The requested variance will not create the potential for a health hazard, nuisance
condition, or pollution of surface or groundwater. ‘

(d) The requested variance will not violate laws governing water supply, water
pollution, or sewage disposal.

(2) The proprietor shall make a request for the variance in writing to the department

of environmental quality.
(3) Variances granted apply only to the specific site under consideration.

R 560.428 Plat approval or rejection.

Rule 428. (1) Within 30 days of receipt of the preliminary plat, the department shall
issue a written approval or rejection to the proprietor.

(2) Before issuing a rejection for the suitability of an on-site water supply or a sewage
disposal system, the department shall have information that site conditions are not
suitable for the development of an on-site water supply or a sewage disposal system
that complies with these rules.

(3) The department shall reject a development site less than 1 acre in size or a
preliminary plat if any of the following provisions apply:

(a) There has been a failure to provide for connection to an available public sanitary
sewer required by the municipality for a development site that is less than 1 acre in size

or subdivision.
(b) The site conditions are not suitable for on-site sewage or on-site water systems

where 1 or both is proposed.

(c) Information submitted is not sufficient to make a determination as to the suitability
of conditions for on-site water supply or on-site sewage disposal.

(d) The department determines that submitted information is in error with respect to
on-site water supply or sewage disposal in accordance with these rules.
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(g) The manufacturer's name or trademark.

(h) The manufacturer's code for resin manufacture.

(i) The lot number and date of manufacture.

(§) A certification mark that verifies that the pipe 1is in compliance
with the provisions of ANSI/NSF standard 14.

(3) Ccasing pipe that is manufactured from thermoplastic materials other
than PVC shall be in compliance with the provisions of ASTM specification
F 480-90, which is adopted by reference in R 325.1610, and shall be wused
only with the written prior approval of the director.

History: 1994 MR 4, Eff. Apr. 21, 1954.

R 325.1631c Construction of wells; PVC well casing joints.

Rule 131c. (1) PVC well casing joints shall be deep socket bell ends or
couplings that are manufactured in accordance with ASTM specification F
480-90, which is adopted by reference in R 325.1610.

(2) PVC casing fittings shall be 1legibly marked with all of the
following information:

(a) The nominal well casing pipe coupling size.

(b) The type of plastic.

(c) A designation that the fittings are in compliance with the
provisions of ASTM specification F 480-90.

(d) The manufacturer's name or trademark.

(e) A certification mark that verifies that the fittings are in
compliance with the provisions of ANSI/NSF standard 14.

(3) PVC well casing joints shall be formed utilizing a 2-step solvent
cementing process that is consistent with the provisions of ASTM
specification F 480-90. The pipe ends shall be free of burrs, dust, or
moisture that might interfere with the solvent weld. A primer or welding
solvent shall be used before cementing. The primer, welding solvent, and
solvent cement shall be compatible with the pipe being coupled and the
ambient temperature at the time of use and shall be in compliance with the
provisions of R 325.1640.

(4) Screws or similar mechanical fasteners shall not be used for joining
PVC well casing.

(5) PVC well casing joints which are not of a bell end configuration or
are not made utilizing a 2-step solvent cementing process shall be
approved, in writing, by the director before use.

History: 1994 MR 4, Eff. Apr. 21, 1994.

R 325.1631d Construction of wells; examination of pipe.

Rule 131d. Pipe which is intended for water well use and which is sold
within the state, regardless of specification designation, shall be
subject to random examination by the director. &any lot of pipe that
contains defective lengths or lengths which are not in compliance with the
specifications required in these rules shall not be used in the

construction of a well.

History: 1994 MR 4, Eff. Apr. 21, 1994.

R 325.1632 Cconstruction of wells; casing diameter, depth, termination,
and installation procedures.

Rule 132. (1) Steel pipe that is used as permanent casing shall have an
inside diameter of not less than 2 inches, except as provided in R
325.1632a.

(2) PVC pipe that is used as permanent casing shall have an inside
diameter of not less than 5 inches, except if the pipe is installed as
liner pipe. PVC well casing shall be installed only in an oversized

porehole without driving.

(3] A casing shall extend not less than 25 feet below, and terminate not
less than 12 inches above, the ground surface. A well that has less than
26 feet of casing shall not be used without obtaining written approval
from the health officer pursuant to the provisions of R 325.1613.

(4) The top 25 feet of a well casing shall not be used as a suction line
unless the well casing is protected by a standard weight or heavier outer
casing. The top of both casings shall be finished pursuant to the
provisions of R 325.1641 and R 325.1643.

(5) A driven steel permanent casing shall be protected by a drive shoe.

(6) In a paved area, the health officer may approve, in writing, a
casing termination of 2 inches or more above the ground surface if the
area is not subject to flooding, 1if the connections and openings are
threaded or welded and watertight, and if acceptable casing venting is

provided.



public water supplies. :
Rule 814. If a modification of the standard isolation area is requested

by a supplier of water of a type IIb or type II1I public water supply., the
supplier shall submit to the department and obtain approval for a study of
hydrogeological conditions consistent with the capacity of the well and

the capacity of the aquifer.

History: 1954 ACS 94, Eff. Jan. 12, 1978; 1979 AC.

R 325.10815 Procedures for department approval of a proposed well for
type I and type II public water supplies.

Rule 815. (1) In reviewing the location and acceptability of a proposed
well for a type I or type II public water supply, the department shall
determine whether the following procedures have been followed by a
supplier of water:

(a) Approval has been obtained from the department. for each proposed
land parcel on which a test well is to be located.

(b) For type I public water supplies, ownership or adequate control as
required by R 325.10810 or an option for ownership or adequate control of
the required isolation area has been secured.

(c) Where required, a study of hydrogeological conditions has Tbeen
approved by the department.

(d) satisfactory yield tests have been completed on the test well or the
well capacity has been established to the satisfaction of the department.

(e) Water quality analyses show results meeting the state drinking water
standards . '

(2) when the department finds that a proposed well, its 1location, and
its construction features meet the requirements of this part, the
department shall authorize construction of a production well or conversion
of a test well to a production well.

History: 1954 ACS 94, Eff. Jan. 12, 1978; 1979 AC.

R 325.10816 Location of well in area subject to flooding.

Rule 816. (1) A well shall not be located in an area subject to flooding
unless the well is protected as approved in writing by the department. The
ground surface immediately adjacent to a well casing shall be graded so
that surface water is diverted away from the casing. Surface flooding
shall not be allowed closer than 25 feet from the well.

(2) The top of a well casing, any other opening into the well casing,
well appurtenances, and controls shall be not less than 2 feet above the
greater of the following:

(a) One hundred-year flood elevation.

(b) The maximum recorded flood elevation.

History: 1954 ACS 94, Eff. Jan. 12, 1978; 1979 AC.

R 325.10817 Top of well casing; elevation.

Rule 817. The top of a well casing shall terminate not less than 12
inches above the -established ground surface, or the floor of a pump room,
well room, or well house. In addition, for type IIb and type III public
water supplies the top of a well casing may terminate not 1less than 12
inches above the floor of an approved basement cffset.

History: 1954 ACS 94, Eff. Jan. 12, 1978; 1979 AC.

R 325.10818 Minimum well casing depth.
Rule 818. Casings for all wells serving public water supplies shall
extend not less than 25 feet below the established ground surface.

History: 1954 ACS 94, Eff. Jan. 12, 1978; 1979 AC.

R 325.10819 Well casing in rock formation.

Rule 819. (1) In an area where a well is to be developed in fractured,
jointed, oxr cavernous rock, the well shall not be approved as a production
well unless all of the following conditions exist:

(a) Adequate protective material above the aquifer.

(b) No evidence of aquifer contamination.

(c) No direct flow from surface or near surface sources to the rock
aquifer.

(2) The department may also approve a well developed in fractured,
jointed, or cavernous rock based on special well construction features and

a hydrogeologic study.



ATTACHMENT D

MDEQ - WMD
GWNIAA STAFF GUIDANCE

CRA 12636Memo-37-ATT



MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

INTEROFFICE COMMUNICATION

May 4, 2000

TO: District and Section Supervisors
Waste Management Division

FROM: Jim Sygo, Chief
Waste Management Division

SUBJECT: Groundwater Not In An Aquifer (GWNIAA) Staff Guidance

A Waste Management Division (WMD) technical committee was put together in October
of 1999 with the goal of developing a guidance document that would enable WMD staff
to cautiously, thoroughly, and consistently apply a decision process for determining
whether groundwater at a site is in an aquifer or not. Attached to this memo is the
GWNIAA Staff Guidance developed by that committee .

We have received some requests for GWNIAA determinations in the past and will see
more of them in the future. The purpose of this guidance is to consistently apply a
review approach throughout the Division. This guidance is a decision -making tool.
Please make it available to your geological and other technical staff. The use of this
guidance is encouraged, but not demanded. Other approaches of review can be
considered on a site-specific basis, but then it is also recommended for technical staff to
consult with the WMD, Remedial Action Team.

The Guidance is divided into six sections: Introduction, Definitions, Criteria, Information
Requirements, Additional Considerations, and Conclusions. The Criteria section
outlines two criteria that need to be met and what can be used to demonstrate
compliance with those criteria. The Information Requirements section outlines what
information should be included as part of the groundwater study (which is needed as
part of the GWNIAA demonstration).

If you or any of your staff should have any questions, comments, or concerns about the
GWNIAA Staff Guidance, please contact Ron Stone from WMDs Hazardous Waste
Section, at 517-373-7141.

Attachment

cc: George Bruchmann, WMD
Frank Ruswick, WMD
De Montgomery, WMD
Ron Stone, WMD
Pat Brennan, WMD-Jackson



WMD Staff Guidance for Determining Groundwater Not In An Aquifer

MDEQ-WMD May 1, 2000
INTRODUCTION

This document is guidance for the use of the Waste Management Division (WMD) staff, to consistently
apply the requirements for a Groundwater Not in An Aquifer (GWNIAA) designation for siting criteria,
pathway analysis, monitoring requirements, discharge authorizations, remediations, and other pertinent
determinations under the following parts of the Natural Resources and Environmental Protection Act,
1994 PA 451, as amended (NREPA): Part 31, Water Resources Protection; Part 111, Hazardous Waste
Management; and Part 115, Solid Waste Management. This guidance describes the criteria that should
be considered when evaluating whether groundwater encountered in a formation is oris not in an aquifer
as well as information that should be used in applying those criteria.

The WMD reserves the right to utilize site -specific data in review of all cases, in order to decide the most
appropriate determination for each site or formation. If it becomes necessary to remediate any media
within the groundwater, hazardous waste, or solid waste programs of WMD, Part 201, Environmental
Remediation, of the NREPA, is utilized. Part 201 requires all exposure routes and receptors at sites of
environmental contamination to be evaluated based upon site conditions and characteristics. At a
remediation site where it is determined that groundwater ingestion is not a relevant exposure pathway, it
still will be necessary to evaluate all other transport mechanisms and exposure pathways that might
result in unacceptable exposure. Monitoring of a saturated zone that is GWNIAA"may still be

necessary in relation to other pathways such as groundwater -surface water interface criteria (GSI) or

indoor air inhalation.

This guidance does not apply to an area that has been determined by the Part 31 Groundwater
Discharge Permit program to be a monitoring zone.

DEFINITIONS

» Aquifer: A geological formation, group of formations, or part of a formation capable of yielding a
significant amount of groundwater to wells or springs.

o Crock Well: A well traditionally constructed by excavating or boring a large diameter hole and placing
vitrified clay tiles, pre-cast concrete pipe, or stone as casing or side walls to keep the excavation from

collapsing.

e Driven Well (or Stab/Point Well): Consists of a well point (screen) that is attached to the bottom of
the well casing and is pushed into the ground by hand or mechanical methods.

e Formation: a unique lithologic unit that can be mapped, but does not include a unit composed of
material that has been physically or chemically altered, transformed, or used during a manufacturing
process, such that they would impact the potable quality of the groundwater.

e Groundwater: Water below the land surface in a zone of saturation.

e Monitoring Zone: Area(s) beneath the subsurface where the hydrogeologic environment allows the
movement of groundwater and potentially entrained contaminants and is capable of yielding a
representative groundwater sample. A monitoring zone may or may not be naturally saturated and
may be influenced by regulated surface activities.
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Owner/Operator: The person who owns the facility, or part of the facility, including the titleholder of
the land on which the facility is located or the person responsibie for the overall operation of the

facility.

Geologist or qualified groundwater scientist: A scientist or engineer who has received a
baccalaureate or postgraduate degree in the natural sciences or engineering and who has sufficient
training and experience in groundwater hydrology and related fields, as demonstrated by state
registration, professional certification(s), or completion of accredited university programs, to make
sound professional judgments regarding groundwater monitoring, geological conditions, contaminant
fate and transport, and corrective action.

Staff Geologist: the WMD geologist assigned to the project in question.

Venting: the discharge of groundwater to surface water or the ground surface.

CRITERIA

It is the responsibility of the owner/operator of a site to demonstrate that the groundwater beneath the
site is GWNIAA and that the groundwater ingestion exposure pathway does not apply. Both of the
following criteria must be met to make this demonstration:

1.

The formation yields an insignificant amount of water below the site (considering local and regional
hydrogeology). This criterion can be met by any one or a combination of the following:

a. All site monitoring wells installed in the formation bail or pump dry (at a maximum pumping rate of
0.1 gpm) and do not recharge to within 80 percent of the original well volumes within twenty-four
(24) hours. Monitoring wells must be shown to have been installed properly and are presently in
good operational condition and the screens must fully penetrate the saturated zone. The staff
geologist, on a case-by-case basis, can approve different pumping and recharge rates.

b. The in situ hydraulic conductwuty is to be based on a minimum of five (5) site -specific tests, each
of which is less than 1.0 X 10 centimeters per second (cm/s). The test resulits are not to be
averaged. Well locations must be approved in advance and cover the formation of concern
across the site. The exact number of tests will depend on the size and complexity of the site and
will need to be approved by the staff geologist. The staff geologist, on a case-by-case basis, can
consider different hydraulic conductivity values for use.

c. A site pumping test’, designed appropriately to test the formation in question, yields less than
0.1 gallon per minute.

The groundwater in question is not in hydraulic communication with groundwater in an aquifer. This
criterion can be met through any one or a combination of the following:

a. Sufficient knowledge is demonstrated concerning the regional geology supplemented with
adequate site-specific information (boring/monitoring well logs, geophysical information, etc.) and

is approved by the WMD.

b. A site pumping test' demonstrates that any water bearing seams of concern are isolated and are
not in communication with an aquifer.

c. A demonstration that the groundwater is a totally discharging system and is venting to a surface
water body (that is not locally recharging an aquifer) can be used to show that the formation in
question does not connect to another aquifer laterally. This demonstration must also show that



Groundwater Not In An Aquifer Guidance , Page 3

all GS|I criteria are/will be met or that a mixing zone evaluation by the Surface Water Quality
Division has been accepted. This demonstration would only eliminate the horizontal concerns
with connection to other aquifers. It would still need to be demonstrated that the unit (or the
receiving surface water body) in question does not connect to another aquifer vertically. There
are many areas along the larger river systems where shallow saturated units with significant
quantities of groundwater discharge directly to the river. It would be difficult to comply with both
criteria number 1 and number 2 under these conditions, but it may still be possible to eliminate

the drinking water pathway.

INFORMATION REQUIREMENTS

The demonstration that groundwater beneath a site is not in an aquifer, does not need to be monitored
and, if applicable, that the groundwater ingestion exposure pathway does not apply, is made in a
Groundwater/Hydrogeological investigation (Gl) Report and/or Remedial Action Plan (RAP). In order to
make this demonstration the Gl or RAP must address all of the applicable components identified below.
The GI and/or RAP are subject to review and approval by the staff geologist (or other WMD staff), and
additional information may be required to support a finding on the criteria described above.

1.

Facility boring and well logs and all private water well logs within a minimum of 2 mile of the facility
property boundaries. These should substantiate the continuity of the lower, competent confining

layer.

At least two (2) scaled cross-sectional drawings, one down the centerline axis of the plume or
contaminated area (or paraliel to groundwater flow if there is no plume) and one perpendicular to this
axis, showing topography, geology, groundwater, and other pertinent features.

Scaled isopach maps showing the thickness of the saturated zone and aquiclude/aquitard across the
site.

A scaled site map showing all buried utility corridors and other subsurface structures, including wells
or drainage tiles, that may act as contaminant migration routes or artificially lower the water table due
to their depth or proximity to the groundwater. The depths of all such features should be identified
and/or included on the cross-sections listed in point 2, above.

A summary of the regional geology and topography. Information to support a conclusion that the
groundwater ingestion exposure pathway is not relevant should include a well-documented

evaluation of site and regional characteristics.

A comparison of the formation groundwater elevations with the local aquifer groundwater elevations
to sufficiently demonstrate the lack of hydraulic communication. These should also identify the
groundwater flow direction at the site and indicate any seasonal variations.

Written response from the local health department indicating (1) whether they were contacted to
make a determination whether crock wells or driven wells for any private water usage exist in the
vicinity of the facility, (2) what that determination was, and (3) any concerns they may have regarding
the site and/or the GWNIAA determination.

Written response from the Department of Environmental Quality (DEQ), Drinking Water and
Radiological Protection Division (DWRPD) indicating whether they were contacted to determine if the
facility is located in an approved Local Wellhead Protection Area (LWPA) and what that
determination was (see www.deq.state.mi.us/dwrl).
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9.

10.

Any available groundwater quality analyses, including conditions upgradient, downgradient, and
outside any area of on-site contamination.

Documentation of any other characteristics of the site that would assist in making this determination.

ADDITIONAL CONSIDERATIONS

When conducting this review as part of a site remediation, some programs may use an evaluation of
the relative risk with respect to toxicity, concentration, volume, mass, or quantity of the hazardous
substance in determining whether the groundwater poses a threat to the environment or the public
health and safety. The staff geologist may request this information as part of the review for a

GWNIAA determination.

With Michigans highly variable geology, this decision -making process is often a localized
consideration. There are some formations around the state in which groundwater availability is
limited, but which may still be used as a water source by the use of crock wells or driven wells.
Some of these formations may be used as a drinking water source, while others may be used for
other purposes (sprinklers, cooling, swimming pools, etc.). If the site is in an area served by crock
wells or driven wells or if the area groundwater is used for drinking water or other purposes, the
owner/operator must assess whether the water source(s) may be impacted by site activity and
whether sampling such water supplies is warranted. The documentation required to support a
determination that the groundwater is not in an aquifer at this type of site would also be more
extensive. The assigned staff geologist may require additional information to help in the decision
making process for areas of the state where crock or driven wells are used.

If the groundwater beneath a site is determined to be not in an aquifer, it may be necessary to place
a deed notification or restriction on the property to allow the higher degree of contamination (if
existing) to remain. The deed notification or restriction should alert any existing or future owner of
the condition of the groundwater, that it has been determined to be unusable, and that it will not
impact neighboring properties. The staff geologist and/or the WMD must approve the wording of any
deed notification or restriction before it is filed. Proof of filing must be supplied to the WMD. On-site
soils that are remediated to levels that do not consider the groundwater pathway must not be
removed to a different site where groundwater may be vulnerable.

The Owner/Operator must contact the DEQ, DWRPD to determine if the site is located in an
approved LWPA (see www.deq.state.mi.us/dwrl). |f the site is located in such an area, the need for
adequate documentation, data collection and assessment is greatly increased, and comments will be
required from the DWRPD before a final decision can be made.

Monitoring wells used in this evaluation must be properly constructed, developed, and maintained in
accordance with WMD approved methods and approved for use by the staff geologist.

Site characteristics vary. Therefore, depending on the characteristics of the specific site, additional
information could be submitted to, or requested by, the WMD or the staff geologist. The
owner/operator should contact the staff geologist concerning site -specific issues.

The formation may be naturally saturated, seasonally saturated, or only saturated due to a regulated
discharge. These possibilities should be considered by the owner/operator during their evaluation.
The staff geologist must determine whether the formation is a monitoring zone before concluding

their evaluation.
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CONCLUSIONS

This document is intended to assist the WMD staff to foster consistent application of the NREPA,
Parts 31, 111, and 115, regarding designations of GWNIAA. This document is not intended to convey
any rights to any parties, nor create any duties or responsibilities under law. This document and matters

addressed herein are subject to revision.

Responsibility for periodic review and revisions to this document lies with the WMD, Hazardous Waste
Program Section, Technical Support Unit.

! Pumping tests must be run by an individual qualified to conduct such tests. These tests must be
run for sufficient time to determine if boundary conditions (e.g., impermeable boundaries, recharge from
leaky confining layers) are encountered. Plotting the drawdown versus time graphs in the field during the
pumping test is recommended as a means of determining when the pumping test can be terminated.
Wells to be used (or plans for proposed wells) must be approved by the staff geologist, before the test is

performed.
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Criteria to Eliminate the Potable

Groundwater Pathway

DATE:
August 25, 1997

Operational Memorandum No. 11

Introduction

Part 213, Leaking Underground Storage Tanks (LUST), of the Natural Resources and
Environmental Protection Act, 1994 PA 451, as amended, requires all exposure pathways and
receptors to be evaluated based upon site conditions and characteristics utilizing the Risk-Based
Corrective Action (RBCA) process. This document describes the criteria that must be utilized
for evaluating site conditions including the quantity of groundwater present in order to eliminate
the potable groundwater pathway at a site. The criteria presented in this operational
memorandum has been adapted, as appropriate, for the application in the Underground Storage
Tank Division’s (USTD) RBCA process. This operational memorandum should be filed as
Attachment 15 in your Guidance Document for Risk-Based Corrective Action at Leaking

Underground Storage Tanks.

Regulatory Definitions

Groundwater: - Under Part 213 “Groundwater means water below the land surface in
the zone of saturation.”

Agquifer: - Part 201, Environmental Remediation, of Act 451, defines aquifer to mean,
“a geological formation, group of formations, or part of a formation capable of yielding
a significant amount of groundwater to wells or springs.”

Terminology as used in the Part 213 RBCA Process

Potable Groundwater: - Groundwater that is suitable and in sufficient quantity for
human, animal and plant consumption, irrigation, and other uses within the residential,
commercial and industrial categories. All potable groundwater must be protected for
health based or aesthetic criteria, whichever 1s more restrictive, unless reliably

restricted.

Non-Potable Groundwater: - Groundwater that is deemed unsuitable for the use
specified in the potable definition due to naturally occurring elements and/or dissolved
salts present in the groundwater. Documentation from the local health department
should be provided regarding a determination of non-potability. Non-Potable
groundwater may act as a transport mechanism to affect human or other receptors such
as surface waters or other environmental areas or species.

Documentation to support the determination of an insufficient quantity of groundwater will
require a detailed evaluation and/or documentation of site characteristics by the Qualified
Underground Storage Tank Consultant (QC) to verify that the potable groundwater pathway does
not exist. Reasonable and adequate subsurface investigations, which may include geophysical
activities, must be performed to document that the stated condition exists. A higher degree of
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proof will be necessary to support this determination. The results of subsurface investigations
and review of published materials should verify a lack of hydraulic communication with another

aquifer(s). Conditions may exist in certain areas of the state where the groundwater may be used

as a private potable water supply by the use of “crock wells.” Such areas include, but are not
limited to, parts of the Saginaw Valley and “Thumb” area, Ottawa, Menominee, and Ontonagon
counties. The QC should also identify if the site is located within a local wellhead protection
program area. Contact should be made with the local health department to identify the areas
served by “crock wells”, and the Department of Environmental Quality Drinking Water and

Radiological Protection Division to determine if sites are located in wellhead protection areas.
Criteria to eliminate the potable groundwater pathway.

In order for the QC to demonstrate that the groundwater present beneath the site 1s of insufficient

quantity to meet the definition of aquifer, the following four (4) criteria must be met:

1. The groundwater formation below the site must yield an insufficient quantity of water
considering local and regional hydrogeology. Any one of the following criteria are
acceptable by the Underground Storage Tank Division (USTD) to document that an
insufficient quantity of groundwater is present in order to eliminate the potable

groundwater pathway.

a) All site monitoring wells installed in the native material must bail dry after sustained
bailing of less than five (5) gallons (excluding the volume of groundwater initially present
in the well casing and filter pack).

b) The saturated thickness measured in the site monitoring wells must average less than two
(2) feet when set at the bottom of the formation. The measurements should account for
seasonal groundwater fluctuations.

c) The average in situ hydraulic conductivity based on at least three (3) site specific slug tests
multiplied by 10 must be less than 5.0 X 10°® centimeters per second, or an aquifer
pumping test* that demonstrates a hydraulic conductivity of 5.0 X 10°. (Slug tests may
underestimate the hydraulic conductivity by an order of magnitude.)

d) A site aquifer pumping test* demonstrates that the water bearing seams are isolated, and
are not in communication with one another.

e) A site aquifer pumping test* yields less than 0.1 gallons per minute and the contamination
will not leave the property above Tier 1 Residential Risk-Based Screening Level (RBSL)
unless the off-site property is reliably restricted.

f) A determination that the well yield (Q) is less than 0.1 gallons per minute based on the use
of appropriate hydrogeologic equations that incorporate aquifer condition (confined or
unconfined), hydraulic conductivity(k) and saturated thickness (b). These equations must
be shown to be applicable to the site hydrogeologic conditions. Estimate of hydraulic
conductivity from aquifer slug testing would still need to be multiplied by 10 as a
correction factor for use in these equations.

g) Other site specific Tier 2 evaluations may be proposed for review and approval by the
USTD to eliminate the potable groundwater pathway.

*Aquifer pumping tests need to run for sufficient time to determine if boundary conditions (e.g., impermeable boundaries,
recharge from leaky confining layers) are encountered. Plotting the drawdown versus time graphs in the field during the
aquifer pumping test is recommended as a means of determining when the aquifer pumping test can be terminated.
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2. It must be demonstrated that a continuous confining layer exists across the entire site,
and that the saturated zone is not in lateral or vertical communication with a lower

adjacent aquifer.

3. The QC must provide the following supporting documentation in the Final Assessment
Report (FAR) and/or the Closure Report:

a) On-site boring logs and area well logs to substantiate the continuity of the lower confining
layer, and the absence of communication with an aquifer. Provide a minimum of two (2)
scaled cross-sectional drawings, with surface topography, in the FAR or Closure Report;
one down the centerline axis of the plume and the other perpendicular to the axis across the
plume width.

b) Documentation that the local health department was contacted to determine if “crock
wells” for private potable water supplies exist within 500 ft. of the site and the Department
of Environmental Quality Drinking Water and Radiological Protection Division was
contacted to determine if the site is located in an approved local wellhead protection area.

¢) Comparison of area surface water elevations with the site groundwater elevations.

d) Documentation on the local geology and topographical variances.

€) Document the site relationship to recharge and discharge zones in the area, including a
map of paved areas or other surfaces which are impervious to infiltration.

f) Identify on a site map all buried utility corridors and other subsurface structures that may
act as contaminant migration pathways due to their depth or proximity to the groundwater.
Identify the depths of all utilities.

g) Identify if the groundwater elevations across the site can be reasonably predicted, and a
groundwater flow direction has been determined. Indicate any seasonal vanations in the
saturated zone.

h) A map showing the thickness of the saturated zone across the site.

i) Identify any subsurface drainage structures that would artificially lower the water table.

j) Document any other unusual characteristics of the site that would assist in making this

determination.

4. Monitoring wells used in this evaluation must be properly constructed, and developed in
accordance with standard operating practices.

Site characteristics across the state may vary, therefore, additional factors concerning the site
should be included or may be requested by the USTD. The QC should contact the USTD project
manager or geologist concerning site specific issues not addressed by this memorandum.

NOTE: If the above criteria has been satisfied, the QC will still need to evaluate all other
pathways to demonstrate that the groundwater beneath the site will not migrate or act as a
transport mechanism to affect other exposure pathways and receptors, such as utilities,
surface waters or inhalation.

This memorandum 1is intended to provide guidance to QCs and USTD staff to foster consistent
application of Part 213. This document is not intended to convey any rights to any parties, nor
create any duties or responsibilities under law. This document and matters addressed herein are

subject to revision.
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Questions about this memorandum should be directed to the appropriate USTD District
Supervisor.

Responsibility for periodic review and revisions to this memorandum lies with the Chief of the
Field Operations Section.

Authorization: Date:

Distribution: Qualified UST Consultants
USTD Mailing List
DEQ Division/Office Chiefs
USTD Supervisors
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