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SEH TECHNICAL MEMORANDUM

TO: Chase Kuffel, City of Kenosha
FROM: Tom Sear, SEH

Bill Kasch, SEH

John Guhl, SEH (Senior Review)
DATE: July 18, 2014
RE: Scope and Effect Calculations

Project #08-1226 Wetland Mitigation Bank
Kenosha Stormwater Utility

Background

Short Elliott Hendrickson (SEH) was contracted by the City of Kenosha to perform scope and
effect calculations addressing a subsurface drain tile and ditch system that impacts groundwater
hydrology associated with the proposed Kenosha Wetland Mitigation Bank (WMB) Site, located
northeast of the Kilbourn Road Ditch and State Highway 50 (75" Street) intersection in Kenosha
County. As shown in Exhibit A, this 12.42 acre WMB site contains a 15 inch diameter concrete
drain tile on the northern portion of the site that is aligned east to west and discharges to the
Kilbourn Road Ditch, which borders the site on the west.

As recommended in an October 3, 2012 letter from the U.S. Army Corps of Engineers (USACE)
to the City of Kenosha, the van Schilfgaarde equation (presented in Exhibit B) was applied to
determine the lateral effect (Le) of the drain tile and Kilbourn Road Ditch on the WMB shallow
groundwater table. References applied in during the completion of this evaluation are listed at
the end of this technical memorandum.

Definitions and Assumptions
Of importance are the parameter definitions and assumptions presented below.

1. Leis defined as the lateral distance from the drainage system (drain tile or ditch) in which
the shallow groundwater elevation drops from an initial height above the centerline of the
tile or ditch water surface (mo) to a final height (m) over a specified time interval (t).

2. For the evaluation described herein, it was assumed the shallow groundwater table
elevation was at the ground surface at time zero. The equation does not account for
surface ponding. Therefore, mo was defined as the distance between the centerline of the
tile or ditch water surface and the ground surface.

3. Wetland hydrology is assumed to be present if the shallow groundwater table is one foot
or less below the ground surface for 14 days or more during the growing season. This
standard is provided in U.S. Army Corps of Engineers Technical Standard for Water-
Table Monitoring of Potential Monitoring Sites (Ref. #1: USACE, 2005), which is based
on recommendations developed by the National Research Council (Ref. #2: NRC, 1995).

Short Elliott Hendrickson Inc., 5395 North 118th Court, Milwaukee, WI 53225-3085
SEH is an equal opportunity employer | www.sehinc.com | 414.465.1200 | 414.465.1201 fax



4. Therefore, Le was determined by defining m as the distance between the centerline of the
tile or ditch water surface and a location where the shallow ground water table has an
elevation one foot below the ground surface; where t is defined as 14 days. This is
consistent with scope and effect calculation procedures given in a Wisconsin supplement
to the National Engineering Handbook (Ref. #3: National Resource Conservation
Service, 2011).

5. Le therefore represents the distance from the drainage system where wetland hydrology is
not present, since the shallow groundwater table is more than one foot below the ground
surface following a 14 day drawdown period.

6. As presented in Exhibit B, S is defined as the spacing between drain tiles. For the
purpose of the evaluation documented herein, S is defined as twice Le, or the total width
of drawdown impact, including both sides of the drainage system.

Geotechnical Field Investigation

Gestra Engineering, under contract to SEH, collected geotechnical data at the proposed WMB
site to obtain parameters values required for input to the van Shilfgaarde equation, as
documented in Exhibit C, and summarized below:

1. A 15 foot deep soil boring was completed (located on Exhibit A) to determine the
confining soil layer, which was determined to be a lean clay layer at an elevation equal to
665.7 feet.

2. Three shallow (3 feet deep) groundwater monitoring wells (MW), identified as MW-1,
MW-2 and MW-3, were installed on-site (located on Exhibit A).?

3. Slug tests were performed at each of the three MW’s to determine the soil saturated
hydraulic conductivity (K) at these locations.

4. 4 foot deep split spoon samples were obtained at each of the three MW’s to characterize
the soil profile at these locations.

5. Exhibit C provides the geotechnical field and laboratory data developed by Gestra as a
result of this field investigation.

The remaining parameters required for the van Shilfgaarde equation were obtained from
literature values and survey data provided by the City of Kenosha. Table 1 provides a summary
of the soil parameter values and sources used for the evaluations presented herein.

Saturated Hydraulic Conductivities (K Values)

K values measured at the MW’s varied considerably across the site. Specifically, K values
determined from the slug tests included: MW-1 (7.77 x107° feet/day); MW-2 (0.109 feet/day);
and MW-3 (1.67 x 103 feet/day). Therefore, the hydraulic conductivity observed at MW-2 is
approximately three and two orders of magnitude greater that the values observed at MW-1 and
MW:-3, respectively. MW-2 was thought to penetrate past a shallow clay confining layer and
into a more permeable silty sand layer, which would result in a higher hydraulic conductivity.
MW-2 was abandoned and a new monitoring well MW-2a was installed 10 feet to the north at a
shallower depth of 30 inches. A slug test was performed at MW-2a but yielded a K value of 2.4
feet /day, an order of magnitude larger than MW-2. Possible explanations for the variability in K

1 MW-2 was abandoned and reinstalled because it was thought to penetrate a confining shallow clay layer. A new
groundwater monitoring well, MW-2a, was installed 10 feet to the north of the former location of MW-2.
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values include loose soil, variable soil stratigraphy, animal burrows, root penetration, and freeze-
thaw effects. Due to the inconsistency between K values, the slugs test results were not used in
the scope and effect calculations.

Saturated hydraulic conductivities were instead calibrated to groundwater level data recorded at
the site using the van Schifgaarde equation. Two separate K values were determined for
monitoring wells MW-1 and MW-2a. The procedure is summarized below:

1. Initial and final water heights, mo and m, were selected from a time interval (t) where
groundwater levels were steadily decreasing after a rain event, as illustrated in Exhibit D.
To best approximate the scenario evaluated by the scope and effect calculations, mo was
selected at the time groundwater elevations were at or near ground surface.

2. The distance from the monitoring well to the drain tile or ditch was substituted for Le. It
was assumed drawdown at MW-1 is dominated by the Kilbourn Road Ditch, and
drawdown at MW-2a is dominated by the drain tile. As such, appropriate values of Le
were assigned based on these assumptions.

3. All remaining parameters, except for K, were obtained from geotechnical data and
literature values, as described previously. A summary of used values is provided in Table
2.

4. The van Schilfgaarde equation was solved iteratively for K.

K values at MW-1 and MW-2a were 0.494 feet/day and 0.340 feet/day, respectively. The K
value obtained at MW-1 was applied to scope and effect calculations for the Kilbourn Road
Ditch in the southern half of the site. The K value obtained at MW-2a was applied to scope and
effect calculations for the drain tile and Kilbourn Road Ditch in the northern half of the site.

L. Calculation Results

Le calculation results for the drain tile and northern and southern portions of the Kilbourn Road
Ditch are presented on Table 2 and illustrated on Exhibit A, which provides a visual depiction of
the Le boundary as related to the various drainage system components.

As shown on Exhibit A:

e The Kilbourn Road Ditch in the northern half of the site and the drain tile have similar
values of Le, 144 and 145 feet, respectively.

e In the southern half of the site, the Kilbourn Road Ditch has a larger impact on Le and
wetland hydrology; and Le is 239 feet due to a higher value of K and because the
assumed water surface elevation in the Kilbourn Road Ditch is lower in the southern half
of the site.

Conclusions
The following is concluded from the calculations:

1) Under the assumed site conditions and values used in the van Schilfgaarde equation,
especially the starting groundwater table level, both the drain tile and Kilbourn Road
Ditch impact groundwater hydrology, as illustrated on Exhibit A. Where drawdown of
the water table to 1 foot below the ground surface is calculated to occur in 14 days, the
areas of impact are approximately 2.8 acres (22.5 percent) and 6.65 acres (53.5 percent)
for the drain tile and Kilbourn Road Ditch, respectively. Note that these impact areas
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2)

3)

were evaluated separately and overlap. The combined impact area is 8.44 acres (68
percent of the WMB site).

It is noted that scope and effect calculations are approximations only, whose accuracy is
limited by the availability of field data. The results presented herein should be verified,
as appropriate, by the collection of additional wetland hydrology evidence (Ref. #4:
USACE, 2010).

As noted previously, the van Schilfgaarde equation evaluates the lateral effect assuming
the groundwater surface starts at the ground surface at to. The equation does not account
for the length of time surface water is ponded above the ground surface before to.

Surface ponding would improve wetland hydrology by increasing the amount of time that
the water table is within 1 foot of the ground surface.
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Table 1

van Schilfgaarde Equation Parameter Values and Sources

Variable Description Value(s) Source
f Drainable Porosity 0.011 Appendix A of Reference #5.
Obtained by calibrating van Schilfgaarde equation with
K Saturated Hydraulic Conductivity See Table 2 y & 8 g .
groundwater data . See Table 2 for values used in
Initial Height of water above the Set to coincide with ground surface elevation per calculation
mg . 2.35ft-3.9ft . )
drain procedure in Reference #3. See Table 2 for elevations used.
) . Set to coincide with one foot below ground surface elevation
Height of water table above drain L .
m at time t 1.35ft-2.9ft per wetland hydrologic criteria given in Reference #1 and
calculation procedure in Reference #3.
t T|rT1e for watt.er to dr?p from initial 14 days Wetland hydrologic criteria in Reference #1.
height to drained height
Elevation of impermeable layer obtained from boring data.
Depth f ¢ face in drai See Exhibit C. Water depth in drain tile was assumed half full.
a e_p rom water surtace in drain 10.9 ft-12.2 ft Water surface elevation in ditch obtained by assuming water
to impermeable layer .
surface slope is same as channel bottom slope. Channel
bottom slope obtained from WDNR HEC-RAS model.
0.142 ft (drain tile) and ]
lo Effective radius of drain Table 2 in Reference #5.

1 ft (ditch)




Table 2

Summary of Scope and Effect Calibration and Calculation Results

Height of
. Saturated [Water Surface| Time for Initial Height of [ Final Height of | Lateral Effect
Water Surface | Effective . . . . .
. . Hydraulic in Drain water depth Drainable Groundwater Groundwater | or Distance to
Elevation in Radius . . S
Tile/Ditch (re, ft) Conductivity Above toreachm (t, [ Porosity (f) Surface Above | Surface Above Monitoring
’ (K, ft/day) Confining days) Drain (m,, feet) | Drain (m, feet) [ Well (L, ft)
Drainage System Layer (a, ft)
Saturated Hydraulic Conductivity Calibration Calculations
Drain Tile 677.565 0.142 0.34 11.865 3.698 0.011 2.685 1.081 43
Kilbourn Road Ditch
(Southern Half of Site) 676.6 1 0.494 10.9 3.698 0.011 2.94 2.21 120
Lateral Effect Calculations
Drain Tile 677.565 0.142 0.34 11.865 14 0.011 2.685 1.685 145
Kilbourn Road Ditch 677.9 1 0.34 122 14 0.011 2.35 1.35 144
(Northern Half of Site) ) ' ' ' ' )
Kilbourn Road Ditch
676.6 1 0.494 10.9 14 0.011 3.9 2.9 239

(Southern Half of Site)

Bold indicates the value that was solved for with the van Schilfgaarde equation.
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Exhibit B: van Schilfgaard Equation Supplement

The van Schilfgaarde equation is:

9Ktd, 05

f’[ln(mO(Zde + m)) —In (m(Zde + mo))]

S =

Where:

de =

L. (feet) = Lateral effect distance

S (feet) = drain spacing

d. (feet) = equivalent depth from the drain to the impermeable layer
K (feet/day) = equivalent hydraulic conductivity

t (days) = time for water table to drop from mo to m

f [(feet/feet), (cm3/cm3), or (cm/cm)] = drainable porosity of the water conducting soil
expressed as a fraction (voids drained at 60 cm tension)

f’ = drainable porosity adjusted for surface roughness = (f + s/12)
s (inches) = water trapped on the soil surface by soil roughness
m, (feet) = initial height of water table (m) above centerline of tile or ditch water surface

m (feet) = height of water table at the midpoint between the drains (or L. distance) above
the centerline of tile (or water surface in ditch), after time t

re (feet) = effective radius of drain
a St

al8 a
1+ 57 Rlna —3.4-]

for a/S’ <0.3 or d, for a/S’ > 0.3

s[lns— —1.15]
re



Exhibit B: van Schilfgaard Equation Supplement

Le |
Tnitial water table—y ‘__ﬂ-"""'___
—— T
- - -
Ty -
Water table a—fiej ~ - P 4
drawdown - . P - - m,
A\ N4
Tileline

Impermeable Layer

Figure 5: Variables for van Schilfgaarde Equation for Tile Drainage System

Initial water tablc—..‘

- T
Water table after ~ -
drawdown ~

Impermeable Layer

Figure 6: Variables for van Schilfgaarde Equation for Ditch Drainage System

(Ref. #3: National Resource Conservation Service, 2011)



Exhibit C: Geotechnical Report



GISTRA

November 19, 2013

Tom Sear

Short Elliot Hendrickson Inc.
5395 North 118" Court
Milwaukee, Wisconsin 53225

Subject: On-Site Evaluation Report
Project #08-1226_Wetland Mitigation Bank Groundwater Monitoring and
Evaluation
Kenosha, Wisconsin

Dear Mr. Sear:

GESTRA Engineering Inc. (GESTRA) has teamed with Short Elliot Hendrickson Inc.
(SEH) on the above referenced Kenosha Stormwater Utility project to provide shallow
groundwater monitoring and evaluation services for a 13 acre site located adjacent to the
Kilbourn Road Ditch in Kenosha, Wisconsin. The project’s purpose is to evaluate the
hydrologic impact of disabling the on-site drain tile system and monitor groundwater
elevation data in three shallow groundwater monitoring wells for one growing season.
This report presents the findings of the field work involving the installation one 15 feet
deep soil boring, installation of three shallow wells and performance assessment of the
three groundwater monitoring wells.

Soil Borings:

GESTRA completed one 15-foot deep soil boring (B-1) on 10/11/13 using a Dietrich D-
50 ATV drill rig. The location of B-1 is shown in Figure 1. Samples were collected
continuously using a 24-inch split spoon sampler. The boring log is presented in
Attachment 1.

Monitoring Wells

Three 1.25-inch diameter shallow monitoring wells were installed on 10/11/13. Figure 1
shows the location of the monitoring wells. The wells were installed using a 2.25-inch
inside diameter hollow stem auger. Split spoon samples were collected from 0 to 2 feet
and 2 to 4 feet at each well location to classify soils. The borings were drilled to 41-



Project #08-1226_Wetland Mitigation Bank Groundwater Monitoring and Evaluation
GESTRA Engineering, Inc.

inches below ground surface (bgs) for installation of the wells. The augers created a
borehole diameter of 5-inches.

The monitoring wells were constructed of schedule 80 PVC, with 31-inches of 0.010-inch
slotted screen. The wells were set within the drilled boreholes to a depth of 36-inches
bgs. The borehole was backfilled with sand from 41-inches to the bottom of the well
screen. The boring logs and well construction forms are included in Attachment 2.

Well Development

The three monitoring wells were developed on 10/22/13. Well development forms are
included in Attachment 3.

Well Performance Assessment

Hydraulic conductivity testing was completed on the groundwater monitoring wells on
11/01/13. Testing was completed using a 500 ml slug. Hydraulic conductivity was
calculated using Hvorslev’s equation. Results of the slug tests determined the following
estimated hydraulic conductivities (K):

e MW:-1: Hydraulic conductivity of 2.74E-08 cm/sec;
e MW-2: Hydraulic conductivity of 3.84E-05 cm/sec; and
e MW-3: Hydraulic conductivity of 5.91E-07 cm/sec.

Slug Test reports are included in Attachment 4.

Laboratory Testing

Limited laboratory testing was completed on samples collected in boring B-1 for soil
classification purposes. A cohesive sample collected at 2.5 to 3 feet was tested for
Atterberg Limits. A granular sample from 6.5 to 7 feet was tested for grain size. Test
reports are included in Attachment 5 and results are shown on the B-1 boring log.

Additional Site Characterization

Per the Army Corps of Engineers publication Technical Standard for Water-Table
Monitoring of Potential Wetland Sites (ERDC-TN-WRAP-05-2, June 2005), soil profile
descriptions of the three monitoring well locations (Appendix A) and monitoring well
installation data forms (Appendix B) were completed and are included in Attachment 6.

GESTRA Engineering, Inc. 1626 West Fond Du Lac, Milwaukee, W1 53205,
Tel: (414)-933-7444, Fax: (414)-933-7844



Project #08-1226_Wetland Mitigation Bank Groundwater Monitoring and Evaluation
GESTRA Engineering, Inc.

Survey/Groundwater Elevations

The City of Kenosha surveyed and staked the boring locations prior to drilling. The
borings and wells were completed at the staked locations. Groundwater elevation data
was collected on 10/22 and 11/01/13. Table 1 shows survey information and
groundwater elevation data collected at the site.

If you have any questions concerning this report, please contact us at 414-933-7444.

Sincerely,
GESTRA Engineering, Inc.

Report Prepared By: Report Reviewed By:
Scott Miller : Douglas Bath, P.E.
Drilling Coordinator Project Manager

GESTRA Engineering, Inc. 1626 West Fond Du Lac, Milwaukee, WI 53205,
Tel: (414)-933-7444, Fax: (414)-933-7844
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Table 1

Summary of Survey Information and Groundwater Elevation Monitoring
Project #08-1226_Wetland Mitigation Bank Groundwater Monitoring and Evaluation

Groundwater Groundwater
Ground Elevation (ft, Top of Well Casing Depth to Water from Top of | Elevation_10/22/13 (ft, | Depth to Water from Top of | Elevation_11/01/13 (ft,
Well No. Northing Easting MSL) Elevation (ft, MSL)* Casing_10/22/13 MSL) Casing_11/01/13 MSL)
Boring B-1 214269.6 2553746 679.97
MW-1 213815.5 2553458 680.64 683.4 5.31 678.1 5.63 677.8
MW-2 214552.7 2553729 680.24 682.9 4.30 678.6 4.25 678.7
MW-3 214030 2553886 681.34 684.2 5.68 678.5 5.80 678.4

* Top of casing elevation determined in field by measuring from ground surface to top of casing

Note: Boring and well survey information provided by others
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B-1 Boring Log



PAGE NUMBER
PROJECT NAME DATE DRILLING STARTED BORING NUMBER
I B-1
Kenosha Wetland Mitigation Bank 10/11/2013 SROJECT NOVIBER
Gestra Engineering Inc. PROJECT LOCATION DATE DRILLING ENDED 13091-10
Mianee, Wisss " Kenosha. WI 10/11/2013 DRILLING RIG
Phone: 4149337444, Fax: 114-033-7844 enosha, D-50 ATV
|BORING DRILLED BY FIELD LOG NORTHING DRILLING METHOD
. B. Sargent 214270 2 1/4" ID HSA
(F:"I;yWGglitlll?F' B. Sargent LABLOG/QC EASTING SURFACE ELEVATION
-5 5arg D. Born 2553746 680 ft
£
2 —_
5 g S
2 T £ ﬁ | = §| g
.22 | E| 8 |e s o gl e | E|eX|E|2|2
s 22| 8 § s B Soil Description 2 s & |89 |2 | =] 8
ELISS| = . 5 3 and Geological Origin for 5| &2 (38 212 |9 Comments
ZElX 3 z o o Each Major Unit @ T 9| 5| &5
@ &} = |€ a | @
2 : g
5 =
— 2 TOPSOIL, black clay, moist, with organics (roots) IR
' 3 | 1 (679) L . v
% 21 5 8 LEAN CLAY, olive, moist, stiff, with organics (roots) cL 1.5
3 2 (678)
«~ 2 LEAN CLAY, dark brown, moist, medium stiff to stiff CL
: 2 B | 2.5 (677.5)
% 22 3 5 1 LEAN CLAY, brown mottled gray, moist, medium 1.0 | 44 | 26
2 | stiff to soft CcL
- 0 Poor recovery in sample
. 0 5 6759 5(675) SS-3
% 2 1 1 SILTY SAND, brown, wet, loose, trace gravel
3 AV SM
< 3 - Gravel = 13.8%
X 4 B 7 (673) oS DR ite Sand = 55.8%
w24 5 9 SANDY CLAY, gray, moist, medium stiff to stiff cL s 1.0 P200 =30.4%
9 | 7.5 (672.5) 7" 5
© 4 CLAYEY SAND, gray, wet, medium dense, trace SC [
) 7 gravel
% 20 9 16 I N 9 (671)
11 10 670.00 CLAYEY SAND with GRAVEL, gray, wet, medium
dense
© 4
. 1 % | sc
A1 15
15 i
~ 16 12.5 (667.5)
' 14 | _|_ SILTY SAND, gray, wet, dense, with clay seams SM
0 | 20 34 13 (667 1.0
» 20 (667)
18 | GRAVEL with SILT and SAND, gray, wet, dense, GW-GM
® 16 with clay seams —
) 5 15 665.0 14.3 (665.7) cL
@118 5 10 LEAN CLAY, gray, moist, stiff 1.25
50 15.4 (664.6)
‘ - \Fractured rock in spoon tip at 15.8 ft.
End of Boring at 15.8 ft.
20 660.0
25 655.0
30 650.0
WATER & CAVE-IN OBSERVATION DATA
Z WATER ENCOUNTERED DURING DRILLING: 6 ft. @_ CAVE DEPTH AT COMPLETION: NMR Vg§$ 5
1 WATER LEVEL AT COMPLETION: 3.4 ft. 1 | CAVE DEPTH AFTER 0 HOURS: NMR Vg§$ m
! WATER LEVEL AFTER NMR HOURS: NMR NE = Not Encountered; NMR = No Measurement Recorded
NOTE: Stratification lines between soil types represent the approximate boundary; gradual transition between in-situ soil layers should be expected.




Attachment 2

Monitoring Well Boring Logs and Well Construction Forms



PAGE NUMBER
PROJECT NAME DATE DRILLING STARTED BORING NUMBER
e MW-1
Kenosha Wetland Mitigation Bank 10/11/2013 SROJECT NOVIBER
Gestra Engineering Inc. PROJECT LOCATION DATE DRILLING ENDED 13091-10
Mianee, Wisss " 10/11/2013 DRILLING RIG
Phone: 4149387444, Fax: 414-933-7844 Kenosha, W D-50 ATV
|BORING DRILLED BY FIELD LOG NORTHING DRILLING METHOD
. B. Sargent 213815 2 1/4" ID HSA
EEEAWGCtetI?F' B. Sargent LABLOG/QC EASTING SURFACE ELEVATION
- 5. =arg D. Born 2553458 680.6 ft
ES]
2 —_
5 & S
2 oG | 3| =
_olz | E s | & s Slo| Els|E|2|E
e % = 3 3 c = Soil Description @ 5| g 3 ?_’Q g 2| 8
ELISS| = . g 3 and Geological Origin for 5 sSl12 |33 3|2 © Comments
zZgle s z o Each Major Unit o T 9| 5| &5
(6] = c o 17}
2 : g
5 =
_ 2 TOPSOIL, black clay, moist, with organics (roots) BRI
o | 16 § 5 I 7 1.4 (679.2) -3 1.75
@ 4 N LEAN CLAY, black, moist, stiff, trace organics
3 CL
! 1 | 3 (677.6)
% 18 5 9 LEAN CLAY, brown mottled with gray, moist, stiff cL 1.25
6 4 (676.6)
End of Boring at 4.0 ft.
5 6756
10 670.6
15 665.6
20  660.6
25  655.6
30 650.6
WATER & CAVE-IN OBSERVATION DATA
z WATER ENCOUNTERED DURING DRILLING: NE E_ CAVE DEPTH AT COMPLETION: NMR e H
Y | WATER LEVEL AT COMPLETION: NE M | CAVE DEPTH AFTER 0 HOURS: N/A ey
! WATER LEVEL AFTER NMR HOURS: NMR NE = Not Encountered; NMR = No Measurement Recorded
NOTE: Stratification lines between soil types represent the approximate boundary; gradual transition between in-situ soil layers should be expected.




F 309/ -r0

State of Wi i
Deap‘:nmer;ts z?!;f[la?ural Rasources Route to: Watershed/Wastewater[ | Waste Management[j %g?ﬁl{égﬁllglg WELL (}';g"N,? ;gsRUCTION
Remediation/Redevelopment] |  Other [} '
Fgcility]Project Name C/ Local Grid Location of Well ON. OE. 'Well Name M N _
Kenosna Wetlan o RrES ________fpw, [
Facility License, Permit or Monitoring No. [Local Grid Origin [ (estimated: [J ) or Well Location [0 [Wis. Unique Well No. [DNR Well ID No.
’ 5 ° 1]

[ trtoa Fron Baukln. "Long __° or| e
FaciliyID  / St. Plane LN, fLE S/C/N |Date Well Installe 1 il 2013
T_—E—W_Tr ——— e e e —— _|Section Location of Waste/Source OE m ‘JL d v vy Y

ype o ?W L Code ) 14 of 1/4 of Sec, T N.R. o % Well Igtal]ed By: %’ame (ﬁrsf, lis{t') and Firm
. -0 Location of Well Relative to Waste/Source | Gov. Lot Number i }V au Darpeér
Distance from Waste/ Enf. Stds. u L[] Upgradient s [l Sidegradient . )
e : GESTRA Engincering
Source _____ft. | Apply O |4 O Downgradient n [1 NotKnown V&1 SR & Agineeling
A. Protective pipe, top elevation _ _ _ _ . _ _ ft. MSL _— L.Capand lock? . Yes [J No'
g L — 113 2. Protective cover pipe:
B. Well casing, top elevation - é’ﬁz—'{{ﬁ‘ MSL (IS a. Inside diameter: i
C. Land surface elevation _é_g?_a;!@. ft. MSL b. Length: - -
ol el et ¢ Material: Steel O 04
D. Surface seal, bottom . — — — __ f. MSLor — —__ ft. ¥ ": & _’:i‘ iji"
A SERE D
12. USCS classification of soil near screen: | , A d. Additional protection? [ Yes [0 No
GP 0 GMO c¢cO owOd swO SP [ If yes, describe:
sMO scO MLO MHO oL ® cH O e Berronite S 30
Bedrock [ o I 3. Surfacc scal: O
13. Sieve analysis performed? Y vy R Concrete ol
) Ysisp D XYes KNO :').E{E ’.‘;% Other [
14. Drilling method used: Rotary O 50 [ 4. Material between well casing and protective pipe:
2 i
Hollow Stem Auger g ks :%3‘ N / A Bentonite 1 30
Other ‘..é: ;.ég Other OO0 &
. Koyl . . ;
. . . ' . By K 5. Annular space seal: @ Granular/Chipped Bentonite B, 3 3
15. Drilling fiuid l]))s:ifl:inwh?{t;;g 0 § Air O g ; é‘é E}:’i b. Lbs/gal mud weight . . . Bentonite-sand slurcy D 35
8 0 Nene T :Efé E\:Ej c. Lbs/gal mud weight .. ... Bentonite slurry & 31
- L s R % Bentonite .... .. Bentonite-cement groutl 50
16. Drilling additives used? Yes J'N: = R d — &
ing additves 0 Xes 'K’ °© :-% ;%f:f e Ft 3 volume added for any of the above
Describe :EE'E% %%:é o & Howinsialed : Tremie Trnim;; S %
17. Source of water (attach analysis, if required): :5.33 E.':fg %ura\l:ity ) gz
2 B
. s*:::: ;4&:5 6. Bentonite seal: 4. Bentonite gramules [ 33
e \:.‘.4 . * .- . . . *
P R b. O1/4in. ﬂ({/S in. [11/2in.  Bentonite chips & 3
E. Bentonite seal, top — _ _ _ _ _ fimsLor___ O 25 % c Other T 4%
g K
F.Finesand,top  _ _ _ _ _ _ ft. MSL or _ _ :':ﬁ‘ é?% Eg’ 7. Fine sand material: Manufacturer, product name & mesh size
i -+,
s. In o a .
G. Filterpack,top  _ _ _ _ _ _ ft. MSLor _ _ ...LI.. 4 \,? g b. Volume added 73
14 % 8. Filter pack material: Manufacturer, product name & mesh size
H. Screen joint, top  _ _ _ _ _ _ ft MSLor _ _ _2_ B~ Sl a N . . . 8 g -
- i s b. Volume added ft3
1. Well bowom  _ _ _ _ _ _ f. MSL or _ _:‘fﬁz 3 YE= 9. Well casing: Flush threaded PVC schedule 40 [1 23
, NreT
i . R = Flush threaded PVC schedule 80 24
1. Filt X, botto fr. MSL or LL{ ﬂn A= %
. Filter pac] m o BT PR YN Other [0
STRLE Z2= 10. Screen material: __ Se o PVC
K.Borchole,bottom.  _ _ _ _ _ _ ft. MSL or _ —L‘/-, _B a. Secreen type: Factory cut T 11
5 = Continuous slot [ ¢
1. Borehole, diameter - =2 i Other [
) 5 b. Manufacturer [TSOWeCEY
M. 0.D. well casing _ _j _6 in. \ c. Slot size: 0.0 6.
L d. Slotted length: _3l_gin.
N. LD. well casing - _I _/ i_'[ in. 11, Backfill material (below filter pack): Noene B 14
Dther [

I hereby certify that the information on this form is true and correct to the best of my knowledge.

- Signature f:ﬁj—ﬂ Firm

GESTRA Enlwﬂée rw}g L

Please complete both Forms 4400-113A and 4400-113B and return them 1o the appropriate DNR office and buresu, Completion of these reports is required by chs. 160, 281,
283, 289,291,292, 293,293, and 299, Wis. Stats., and ¢h. NR 141, Wis. Adm. (%:ﬁie. In accordance with chs. 281, 289, 291, 292, 293, 295, and 299, Wis. Stats., failure to file
these forms may result in a forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the prograrn and conduct involved. Personally identifiable
information on these forms is not intended to be used for any other purpose. NOTE: See the instructions for more information, including where the completed forms should be
sent.




PAGE NUMBER
PROJECT NAME DATE DRILLING STARTED BORING NUMBER
I MW-2
Kenosha Wetland Mitigation Bank 10/11/2013 SROJECT NOVIBER
Gestra Engineering Inc. PROJECT LOCATION DATE DRILLING ENDED 13091-10
Mianee, Wisss " 10/11/2013 DRILLING RIG
Phone: 4149387444, Fax: 414-933-7844 Kenosha, W D-50 ATV
|BORING DRILLED BY FIELD LOG NORTHING DRILLING METHOD
. B. Sargent 214553 2 1/4" ID HSA
FIRM: Gestra
X LABLOG/QC EASTING SURFACE ELEVATION
CREW CHIEF: B. Sargent D. Born 2553729 680.2 ft
ES]
2 —_
5 g S
£ 8 £ 98| = | 8| ¢
52|85 | § s | & 5 gl e | E|eX|E|2|2
zg % = 3 3 = % Soil Description a 5| 8 89| 23| = 3
ELISS| = . 3 3 and Geological Origin for 5| & O |g8| 35|28 © Comments
ZElX 3 z o o Each Major Unit @ T 9| 5| &5
@ O = |€ x| B
oa| 2
3 : :
5 =
2 TOPSOIL, clay, black, moist, with organics (roots) IR
N 3 B 1(679.2) S
@14 5 8 LEAN CLAY, black, moist, stiff, with organics 1.25
& : cL
! ! 3(677.2)
1| 3 5 : - 0.75
% 2 l CLAYEY SAND, brown with gray, very moist, loose sc .
1 4 (676.2)
End of Boring at 4.0 ft.
5 6752
10 6702
15 6652
20 6602
25 6552
30 _650.2
WATER & CAVE-IN OBSERVATION DATA
z WATER ENCOUNTERED DURING DRILLING: 3.5t E_ CAVE DEPTH AT COMPLETION: NMR e H
1 WATER LEVEL AT COMPLETION: NMR | CAVE DEPTH AFTER 0 HOURS: N/A ey m
! WATER LEVEL AFTER NMR HOURS: NMR NE = Not Encountered; NMR = No Measurement Recorded
NOTE: Stratification lines between soil types represent the approximate boundary; gradual transition between in-situ soil layers should be expected.




#1309 - ¢
State of Wisconsi
ﬁééir‘{meéf ?ﬁﬁum Rasources Route to: Watershed/Wastewater[ | Waste Management[_| %’g?g Hé{))ﬁlll;:g WELL %?E‘T ;? EE“UCTION

Remediation/Redevelopmentl | Other [

chility/Project Name ' Local Grid Location of Well ON. OE. Well Name M N -2
2 h oS ha Wetlang RN - | - |77
Facility License, Permit or Monitoring No. [Local Grid Origin [ (estimated: [J ) or Well Location [ [Wis. Unique Well No. |DNR Well ID No.
? 2 o 3 ® L] L] [

[ troa o Bauklin. Long. ol L
FaciliyID  / St. Plane LN, fLE s/c/N |Date Well Installe ) (i1 2003
= a7 Section Location of Waste/Source OE _____M

ype of Wel 1/4 of 1/4 of Sec, T N.R. 5% Well {pstal]ed By: Name (first, last) and Firm
. Well Code / Location of Well Relative to Waste/Source | Gov. Lot Number f‘?r }"62 L 52% roe ﬁ_f
Distance from Waste/ Enf. Stds. u [ Upgradient s [0 Sidegradient é . ) ) N
Source _________fi. | APPly [ |4 [ Downgradient n [1 NotKnown ESTRA E,,;!;/ neering
A. Protective pipe, top elevation _ _ — . _ fr. MSL :J 1. Cap and lock? mﬁs 0 No
G £ L — 113 2. Protective cover pipe:
B. Well casing, top elevation -—é 84 ﬁ-—i ft. MSL (1 a. Inside diameter: in.
C. Land surface elevation _égQ o ZfuMSL b. Length: —
T et ¢ Material: Steel O 04
D. Surface seal, bottom _ _ _ _ __ ft. MSLor — _ __ ft. B :‘»{r@{i
v XA
12. USCS classification of soil near screen: MO 4, Additional protection? O Yes O No
52 &8 G me 23 S8 N [\ e
SM O v I i g
Bedrock [ %;::!: K 3. Surfacc scal: Bentonite - 30
13. Sieve analysis performed? 1Y N s I Conorste o1
: ysis p es JNo S Other I
14, Drilling method used: Rotary L0150 By 4. Material between well casing and protective pipe:
Hollow Stern Auger ;f.'; ;:Efg / Bentonite 1 30
Other 52 %EE‘: N A Other 00 i
. i B i ite B
o . . . g R 5. Annular space seal: a. Granular/Chipped Bentonite 33
15. Drilling fivid g:i?l:'nwbjlts:l g 02 A QO (9) ; ;5,', E-*:"s: b, Lbs/gal mud weight . . . Bentonite-sand slurry 1 "3 5
ing 03 None ﬂ g:-'; E%EI? c. Lbs/gal mud weight..... Bentonite slurry O 31
s . o % Bentonite .... .. Bentonite-cement grout Il 50
16. Drilling additives used? Yes N R d— &
ng addiives L1 ¥es K' © :*::‘.;i ;gg e Ft 3 volume added for any of the above
; : ~ Tremi
Describe - D nstalled: Tremie rr:mex; g o
17. Source of water (attach analyss, if required): R B pamp 02
ol Gravity ® 08
. §§; 2‘:2 6. Bentonite seal: _ a, Bentlonite gramules [ 33
o b B b. O1/4in. ﬂyﬂ in. [01/2in.  Bentonite chips [& 3 2
E.Bentonite seal, top _ _ _ _ _ _ fo MSLor _ _ _ & ft. ;:::Ei &51 c Other 1 s
e
F.Finesand,top _ _ _ _ _ _ f. MSLor _ _ . __ . %?‘; i‘:; 7. Fine sand material: Manufacturer, product name & mesh size
Lo iR
] L 1 I ﬂ\ ?{ g a J
G. Filterpack, top  _ _ _ _ _ _ fr MSLor _ _ Y _ X b. Volume added ft3
i g 8. Filter pack material: Manufacturer, product name & mesh size
H. Screen joint,top  _ . _ . _ . ft. MSLor _ _ _5_ ﬁ"\.,r ol S, -
T ‘” % b. Volume added ft3
1. Well boworn ~ _ _ ft. MSL or _ ._3_& . B ;%x 9. Well casing: Flush threaded PVC schedule 40 [0 23
T T Flush threaded PVC schedule 80 % 24
1, Filter pack, bottom _. _ _ _ _ _ fu MSL or _ _ _fz_{_ ﬂ.\_\ ~ » Other ‘00
;75 WA 10. Screen material: S;p}\ go Pve
K.Borehole, bottomn . — — — _ _ ft. MSL or _. ~€{j -8 = 4“? a. Screen type: Factory cut T 11
5— =" Continucus slot [ ¢
L. Borehole, diameter - =2 in - Other O
5/ b. Manufacturer Smgﬁg_ﬁ&xm
M. O.D. well casing - _’ de Y ¢. Slot size: 0. 0 1&in.
- d. Slotted length: _Sl_&in.
N. LD. well casing - _[ J/ H in. 11, Backfill matcrial (below filter pack): None ,@\ 14
Other [

I hereby certify that the mformation on this form is true and correct to the best of my knowledge.

- Signaturs // ﬁ@, Z Firm .
A e /f/é’ — 655’7??}4 Eif;fxﬁféé r17g Zsec .

Please complete both Forms 4400-113A and 4400-113B and retura them o the appropriate DNR office and buresu, Completion of these reports is required by chs. 160, 281,
283,289, 291, 292, 293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code. In actordance with chs. 281,289, 291, 292 , 293, 293, and 299, Wis. Stats., failure to file
these forrs may result in a forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduet involved. Personally identifiable
information on these forms is not intended to be used for any other purpose. NOTE: See the instritctions for more information, including where the completed forms should be
sentL




SJISTRA

SOIL BORING LOG

PAGE NUMBER

1 0of 1
PROJECT NAME DATE DRILLING STARTED BORING NUMBER
e MW-3
Kenosha Wetland Mitigation Bank 10/11/2013 SROJECT NOVIBER
ﬁezs(u\a\ E}qginrelﬁ?g In\c. PROJECT LOCATION DATE DRILLING ENDED 13091-10
)} )" ‘()ll(" C H ‘Jrlt.' Avenue DRILLING RIG
Phomes 0%tk Fax: 4149337844 Kenosha, W 10/11/2013 D-50 ATV
|BORING DRILLED BY FIELD LOG NORTHING DRILLING METHOD
. B. Sargent 214030 2 1/4" ID HSA
EIFTEAWGCelj?"EaF B. Sargent LABLOG/QC EASTING SURFACE ELEVATION
- 5. =arg D. Born 2553886 681.3 ft
£
2 —_
5 & S
= = x =
sz | 2| 2 |es S| o | E|e2|E|2|5
e % = 3 = - = Soil Description @ 5| g 3 gl2| =8
EC|8=] = o g 3 and Geological Origin for 5| &2 |g8[S|28|% Comments
zg|x kel z Q w Each Major Unit o | © T 9| 5| &5
@ &) = |€ | B
? S a2
) § s
- 3 TOPSOIL, clay, black, moist, with organics (roots) IR Poor recovery in sample
; 3 B 1(680.3) L SS-1
@18 5 8 LEAN CLAY, black, moist o
5 i 2.1(679.2)
~ 3 LEAN CLAY, brown, moist, stiff
! 3 L 4
2|18 3 6 Mottled with gray at 3 ft cL 1.5
5 4 (677.3)
End of Boring at 4.0 ft.
5 6763
10 6713
15 666.3
20 661.3
25 6563
30 651.3
WATER & CAVE-IN OBSERVATION DATA
\/ | WATER ENCOUNTERED DURING DRILLING: NE E_ CAVE DEPTH AT COMPLETION: NMR e H
Y | WATER LEVEL AT COMPLETION: NE M | CAVE DEPTH AFTER 0 HOURS: N/A ey
! WATER LEVEL AFTER NMR HOURS: NMR NE = Not Encountered; NMR = No Measurement Recorded

NOTE: Stratification lines between soil types represent the approximate boundary; gradual transition between in-situ soil layers should be expected.




% 309/ - /(O

State of Wisconsi
Department of Netoral Resources  Route to:  Watershed/Wastewater [ ] Waste Management[ ] MONITORING WELL CONSTRUCTION
- .. Form 4400-113A Rev, 7-98
Remediation/Redevelopment] | Other[ |
Facility/Project Name / Local Grid Location of Well Well Name
. OnN. CE. J =
Kenos ha W etland —f0s _____f Ow Mw -3
Fac%[.iccnse, Permit or Monitoring No. [Local Grid Origin [ (estimated: 1) or WellLocation [J [Wis. Unique Well No. |DNR Well 1D No.
7 Y 1<) L] 1% L ® i1
(4N 7L!' ga on Bau £, Long. or | e R
FaciityID  / St. Plane LN, fLE S/c/N |Date Well Instalézdal _f [1.2.003
= e e Section Location of Waste/Source e m f(iir lV v Vd Y
: t i
TR O el Cod ; Vdof___lofSee . T.__ NR___OW T 275 Y zﬁme( > ?;?an Fiem
. el Lode Location of Well Relative to Waste/Source | Gov. Lot Number r ,\‘ QAn_Darpen
Distance from Waste/ Enf. Stds. u [ Upgradient s [1 Sidegradient C’? &< s
Source _________ft. | APPly [ |4 [ Downgradient _n [1 NotKnown STRAE AgcH cer 4
A. Protective pipe, top elevation _ _ _ _ . _ ft. MSL o 1. Cap and lock? T Yes [ No'
, . US| 2. Protective cover pipe:
B. Well casing, top elevation - é’ g_‘l/f_éﬂ' MSL = %y a. Inside diameter: o _in
C. Land surface elevation _ é&g [ w;B fr. MSL. b. Length: p—
e ® hegrnaret . Material: Steel O 04
D. Surface seal, bottom . . _ _ .. f. MSLor _ ___ ft ii.{' g A "{}:f;
- LY - ,".r‘@ o
12. USCS classification of soil near screen: ' ¢ : WA= d. Additional protection? O Yes OO No
GP O GME GC g GW. E SwW a SP B If yes, describe:
sMO scO0 MLO MHO cL B CH L L I
Bedrock [ %,::: e 3. Surface scal: Bentornite X 30
13. Sieve analysis performed? Yes B B Concrete o1
. Si ysis perform 0 Yes No ??E '::3.; Other O
14. Drilling method used: Rotary 0050 E;:z;: E:E):: 4. Material between well casing and protective pipe:
Hollow Stem Auger D4 4 .:;E:E ;::;*g / Bentonite 1 30
Other £ ;;:;; N A Other [0 &3
e e W : 2 o [ ;:'.3'? :5;'1 5. Annular space seal: . Granular/Chipped Bentonite & 3 3
15. Drilling fivid ls:i?l:'n ;;c; oo Air U0 ; i b. Lbs/gal mud weight . . . Bentenite-sand slurryd 35
ingMud[0 03 None ﬂ ] ?;%: Eﬁ% c. Lbs/gal mud weight .. ... Bentonite slurry [ 31
o : :
Drilii . 4 P K d. ____ % Bentonite .... .. Benionite-cement growt 1 50
16. ing additives 7 0 Yes ‘E'No 2::5:; E%:'g e. Ft 3 volume added for any of the above
Describe :E?::E E::E::I . £ How installed: = ) Tremie O 01
s . e B Tremie pumped O g7
17. Source of water (attach analysis, if required): s \
e R Gravity B 038
’ gf‘;::'—f 3::5 6. Bentonite seal: ) a. Benlonite granules 0o 33
O %EE 3:-}3 b. [1/4in. ms in. 01/2in.  Bentonite chips & 3
E.Bentonite seal, top _ _ _ _ _ _ fi MSLor _ _ _ & ft. §;{i B c Other [ &
S
e e :ﬁ\ %‘f Eﬁi 7. Fine sand material: Manufacturer, product name & mesh size
PPN | f\\ ; < a ‘
G. Filter pack, top  _ _ _ _ _ _ ft. MSLor _ _ _L.[._ £ > b, Volume added f3
- 8. Filter pack material: Manufacturer, product name & mesh size
H. Screen jont, top . _ _ _ _ _ ft MSLor _ _ _Q_ R K a_ N - . e & {0 -
i ] b. Volume added ft3
I Wellbowomn  _ _ _ _ _ _ fe MSL or _ _B_é 9, Well casing: Flush threaded PVC schedule 40 [0 23
. SR Flush threaded PVC schedule 80 ,K 24
1. Filter pack, bottom _ _ _ _ _ _ fo MSLor _ _ i{_ B~ [N Other ‘[0
c7 g 4 10. Screen material: __Seh B0 PYC
K.Borehole, bottom . — — _ _ _ ft. MSL or _ __‘_{,i -8 a. Screen type: Factory cut TH[ 11
5 Continuous slot [ ¢ 1
L. Borehole, diameter =2 in. _ Other [
= A b. Manufacturer Me ﬂﬁ{(ﬁ’;k
M. O.D. well easing _ _i D in. c. Slot size: 0.0 6.
i d. Slotted length: _BL_Ejn.
N. LD. well casing - _.( j i.'[ in, 11, Backfill matcrial (below filter pack): None B 14
Dther [J

Thereby certify that the information on this form is true and correct to the best of my knowledge.

. Signature 3 q . S Firm -
GESTRA Logmeering T ome
rd

Please complete both Forms 4400-113A and 4400-113B and retura them 1o the appropriate DNR office and buresu, Completion of these reports is required by chs. 160, 281,
283,289, 291, 292, 293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code. In accordance with chs. 281, 289, 291, 292 , 293, 295, and 299, Wis. Stats., failure o file
these forms may result in 2 forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable
information on these forms is not intended to be used for any other purpose, NOTE: See the instructions for more information, including where the completed forms should be
sent.




Attachment 3

Well Development Forms



State of Wisconsin
Department of Natural Resources

Route to: Watershed/Wastewater [_|

# (3091 -10

MONITORING WELL DEVELOPMENT
Form 4400-113B Rev. 7-98

Waste Management[_]

Remediation/Redevelopment[ ]  Other[]

Facility/Project Name

Keves ha, Wet!

3 County Name

géi ﬂ@gé IA]

Well Name
N L

Facility License, Permit or Monitoring Number

Cou:g Ej;dc

Wis. Unique Well N\ggbet DNR Well ID Number

Yes 0O No

"

1. Can this well be purged dry?

2. Well development method
surged with bailer and bailed
surged with bailer and pumped
surged with block and bailed
surged with block and pumped
surged with block, bailed and pumped
compressed air
bailed only
pumped only
pumped slowly
Other

noolooooon

— _35 min.

3. Time spent developing well

11. Depth to Water

(from top of a
well casing)
Date
mm dd yyyy mm dd yyyy
;0 am /) [ am.
Time c,__g LZ_ p.m CQ 5é/ﬁpm.

12. Sediment in well inches — . . inches
bottom <
‘113, Water clarity Clear [J 10 Clear 7 20
. Turbid ¥ 15 Turbid B 25

~“(Describe)

4. Depth of well (from top of well casisng) — — V4 . .L fi. oo
5. Inside diameter of well — _l_ . _Z_ 5 in. o
6. Volume of water in filter pack and well
casing L gal. :
_ Fill in if drilling fluids were used and well is at solid waste facility:
7. Volume of water removed from well R Q jj gal. '
14. Total suspended __ __ __ __ . __ mgl __ ., __mgh
8. Volume of water added (if any) T gal solids
9. Source of water added i5.cop mgll . mg/l
16. Well developed by: Name (first, last) and Firm
10. Analysis performed on water added? 0 Yes O No First Name: BCD 117 IE LastName: (= ¢ /;/ s
(If yes, attach results)
Fim: GESTRA Enginécring Tnrl
7/ s

17. Additional comments on development:

Dried wed _5’3(/’, /\j’éwéﬁdyj’“/j‘““fly

Name and Address of Facility Contact /Owner/Responsible Party

T hereby certify that the above information is true and correct to the best

sl Seott~ W ) e of my knowledge. i

FacilsyFiom: GESTRA Eﬂc? (n&trmy Lo - |Signatre: %{W‘?

Sweet: (L 26 W Fond d{/ L&a/,«? Ve . |Print Name: Secetl” 277, 7/5/ |
City/State/Zip: M wavkee L WL 83204 |Fim: . Gés’ KA 5;{/‘/3765 /‘/i/’f@ L

NOTE: See instructions for more information including a list of county codes and well type codes.




2 (3091 -10

State of Wi i
Depir(:menlts:?nNsﬂuml Resources ﬁ?ﬂﬁ{ggﬁ?(; WELL II)!E‘)’FE;EOPMENT
Route to: Watershed/Wastewater [_| Waste Management [_|
Remediation/Redevelopment| |  Other [
Facility/Project Name /[,7 “{- gotpy|County Name Well Name )
i S IC’ ', ; ¢
Kevos ha Wet! / Aé £, Kenoshea M (/v'a
Facility License, Permit or Monitoring Number County Code | Wis. Unique Well Number DNR Well ID Number
30 | R
1. Can this well be purged dry? O Yes g No Before Development After Development
11. Depth to Water 7 €
2. Well development method (fromtopof 5 _%51(2_ ft. _ Z 1{ z fr.
surged with bailer and bailed % well casing)
surged with bailer and pumped (] ) ¢ ; N7
surged with block and bailed o Date /0 , 4% 20/3 /0,2 2 0j5
surged with block and pumped i | mm dd y_Ty Y mmdd yyyy
surged with block, bailed and pumped  [J J 7[ (, 1 O am.
compressed air O Time 72 /W/ p.m o < _[J pm.
bailed only O
pumped only m] 12. Sediment in well __inches — __.__inches
pumped slowly (| bottom
Other o & 13, Water clarity Clear [J 10 Clear [ 20
- st . @ Turbid ;Z* 15 Turbidﬂ 25
ime spent deve opmg we _ g min. (Describe) (Describe)
L0 ), OPUGUE  Fvan Slusc mT
4. Depth of well (from top of well casisng) — — ft. % Ve Y Brown
5. Inside diameter of well — _l_ . ; 5 in.

6. Volume of water in filter pack and well

casing - 3 L gal
7. Volume of water removed from well . gal.
8. Volume of water added (ifany) gal.
9. Source of water added
10. Analysis performed on water added? O Yes O No

(If yes, attach results)

=

S

Fill in if drilling fluids were used and well is at solid waste facility:

14.Totalsuspended __ __ _ _,_ mgh __ _ _ _ ., __ mg/i
solids
g;t}.-
5.cop - & mgll __ . mg/l
16. Well deve]oped by: Name (first, last) and Firm
First Name: Bo P1E LastName: (3005
Firm: ’WS TRA Eﬂ¢ EEring Lnc -

17, Additional comments on development:

C"V‘iﬂ/ not C/r‘ly" w‘é///

'/e‘ 4 ('1/ fa wéié/» LonNS e C/c’ ree, é l)’ ’

Name and Address of Facility Contact /Owner/Responsible Party

oo Seett™ s P e

Name: Name:

I hereby certify that the above mformauon is true and correct to the best
of my knowledge.

Facmty/an GESTRA 5174/1’766//)}97 T -
(& 26 W Fond c/z Lac Ave .

City/State/Zip:

Street:

Signature:

§Co ﬁL //77,. //é,/"
(;ES’ Wav-| é(':/;{f/néc /‘//;r; ayyia

Print Name:

Firm:

NOTE: See instructions for more information including a list of county codes and well type codes.




£ (309 -10

State of Wi i
B e s Fomidosn UL RO O MENT
Route t0: Watershed/Wastewater [_| Waste Management [_|
Remediation/Redevelopment[ |  Other[ |
Facility/Project Name /[,7 4 6.5t 1047| County Name Well Name
X ) 7 atioh]
Kevos ha Wetl, A Kenosha Mw/ 3
Facility License, Permit or Monitoring Number Cour_t‘t)y Code | Wis. Unique Well Number DNR Well ID Number
=2 | P
1. Can this well be purged dry? y Yes O No Before Development After Development
11. Depth to Water P
2. Well development method (from top of a ___5_ . Q.‘f.ft- —_ . i J f
surged with bailer and bailed 0O 41 well casing)
surged with bailer and pumped O 61
surged with block and bailed o 42 Date M0, 20(7 /0, QQ,QU /J)
surged with block and pumped O 62 r?-nT dd yyyy mm d yyyy
surged with block, bailed and pumped [3 70 4/ m
compressed air O 20 Time . 1870 § B pm. _5 :5_0 E(p
bailed only E 10 2
pumped only 12, Sediment in well inches inches
pumped slowly (m} bottom 5
Other O 13. Water clarity ~ Clear [ 10 Clear [ 20 3
Turbid [ 15 Turbid K2 5
3. Time spent developing well (Descnbe.) (Describe)
. . I . O e o p(xQ (4
4. Depth of well (from top of well casisng) — — 2. . ERCGW\ bbbV
5. Inside diameter of well _1.z 5 in. o
6. Volume of water in filter pack and well e
casing gal.
" Fill in if drilling fluids were used and well is at solid waste facility:
7. Volume of water removed from well ~ __ __ _= 3 _ % _ gal.
9 7’ .
‘ . Total suspended __ __ __ __, _ mgill m
03 14. Total suspended g/l g/l
8. Volume of water added (ifany) ~ _ gal. solids
9. Source of water added 15.cop . _ mgll mg/l
16. Well developed by: Name (first, last) and Firm
10. Analysis performed on water added? O Yes O No First Name: Bo 1/ 1& LastName: (S //5
(If yes, attach results)
Fim: GESTRA Engincéring  LTnci -
/ Vd

17, Additional comments on development:

"Df‘ié;(;[ ede (| 'j)x ‘; ‘ES’/acd rec uu'ye;

Name and Address of Facility Contact /Owner/Responsible Party

Nome: _SceTl” st e

Name: Name:

Thereby certify that the above information is true and correct to the best

Faclhty/an CJCGTRA Eﬂ“?//?éé/ /'}?’ T -
(& 26 W Eond a/u Lac Ave .

City/State/Zip:

Strcct:

LOS

of my knowledge. 5 .
Signature: 5 &ﬂ% W/fm——?
I 4

§~Co ﬁL /47/ //é e
GESTRA Engmcc (145, Tanc

Print Name:

Firm:

NOTE: See instructions for more information including a list of county codes and well type codes.




Attachment 4

Slug Test Reports



TRA

Slug Test

GESTRA Engineering, Inc
1626 W. Fond du Lac Avenue
Milwaukee, WI 53205

Phone: (414) 933-7444; Fax: (414) 933-7844

Project: Kenosha Wetland Mitigation Bank Project no.:  13091-10
Test Date: November 1, 2013 Boring no.. MW-1
Description of Soil:  Silty clay loam, drak brown, moist Depth: 0"-36"
Project Location: Kenosha, WI Reportto:  Short Elliot Hendrickson, Inc.
Radius of Well Casing (in): 0.625|1/2 of Diameter of well casing Diameter of well casing (in) 1.25
Radius of screen & packing (in) 2 5|1/2 of Diameter of screen & packing (Bore hole) Diameter of Bore Hole 5.0
Length of Well screen & packing (in): 32.0|Screened length & any packing above the screen Is any filter pack Yes
Depth to Top of Screen (in): 5.0 above screen joint?
Static Water Level (ft) 5.63 Is any screen above Yes
Porosity of packing Material: 0.1 static water level?
Size of slug (ml) 500.0 (If yes, use relative radius value in Hvorslev Eq.)
Static
Water | Time Elapsed r, = {(1.0-n)r* + T]Rz}ll2
Level (min)
(ft)
5.18 0
5.18 1 Relative radius r, 0.98
5.18 2 Porosity of Sand pack M 0.10
5.19 2.7 Radius of well casing
5.19 6 (in) r 0.63
5.19 12 Radiys of screen and R 250
5.19 16 packing (in)
5.22 27
5.23 63
5.23 121 Hvorslev
5:24 141
5.24 182 K:{rzln(l—/ R)}2LT,
5.24 198
5.26 1570
Hydraulic Conductivity
(Cml/sec) K 2.74E-08
Radius of well casing la 0.98
Leng_th of Well screen & L 813
packing (cm):
Time to return to 37% of
Static Water Level (sec) 0 546500
Radius of Screen & R
packing (cm) 6.35
Technician: BJB
Checked By: SDM

Geotechnical-Structural-Pavement-Construction Material



TRA

Slug Test

Project: Kenosha Wetland Mitigation Bank

GESTRA Engineering, Inc

1626 W. Fond du Lac Avenue

Milwaukee, WI 53205

Phone: (414) 933-7444; Fax: (414) 933-7844

Project no.: 13091-10

Test Date: November 1, 2013

Boring no.: MW-2

ascription of Soil: Silty clay loam, dark brown, moist

Depth: 0"-36"

Project Location: Kenosha, WI

Report to: Short Elliot Hendrickson, Inc.

Radius of Well Casing (in):

Radius of screen & packing (in)
Length of Well screen & packing (in):

Depth to Top of Screen (in):
Static Water Level (ft)
Porosity of packing Material:
Size of slug (ml)

0.625

2.5

32.0

5.0

4.25

0.1

50.0

Static Water Time Elapsed
Level ]
() (min)
3.78 0
3.79 1
3.81 2
3.82 2.3
3.83 3
3.83 4
3.84 5.6
3.84 45
3.86 120
3.88 166
3.89 223
3.91 270
3.91 285
4,27 1673
Technician: BJB

Checked By: SDM

1/2 of Diameter of well casing Diameter of well casing (in) 1.25
1/2 of Diameter of screen & packing (Bore hole) Diameter of Bore Hole (in) 5.0
Screened length & any packing above the screen Is any filter pack above screen v

joint? es

Is any screen above static water

Yes
level?
(If yes, use relative radius value)

r = {LOn)* + R}

relative radius
porosity

Radius of well casing
(in)

Radius of screen and
packing (in)

Hvorslev:

Fa

0.98
0.10

0.6250
2.50

K={r’In(L/R)}/2LT,

Hydraulic Conductivity
(cm/sec)

Radius of well casing
Length of Well screen &
packing (cm):

Time to return to 37% of
Static Water Level (sec)
Radius of Screen &
packing (cm)

3.84E-05
0.98

81.3

389

6.35

Geotechnical-Structural-Pavement-Construction Material



Project:

Test Date:
Description of Soil:
Project Location:

TRA

Kenosha Wetland Mitigation Bank

Slug Test

Project no.:

November 1, 2013

Boring no.:

Silty clay loam, dark brown, moist

Depth:

Kenosha, WI

Report to:

GESTRA Engineering, Inc

1626 W. Fond du Lac Avenue

Milwaukee, W1 53205

Phone: (414) 933-7444; Fax: (414) 933-7844

13091-10

MW-3

0"-36"

Short Elliot Hendrickson, Inc.

Diameter of well casing (in) 1.25
Diameter of Bore Hole (in) 5.0
Is any filter pack above screen

joint? Yes
Is any screen above static water Yes

level?

(If yes, use relative radius value)

Radius of Well Casing (in): 0.625[1/2 of Diameter of well casing
Radius of screen & packing (in) 2.5|1/2 of Diameter of screen & packing
Length of Well screen & packing (in): 32.0]|Screened length & any packing above the screen
Depth to Top of Screen (in): 5.0
Static Water Level (ft) 5.80
Porosity of packing Material: 0.1
Size of slug (ml) 500.0
Static 2 29112
Water | Time Elapsed fa = {(1.0-n)r" + nR’%}
Level (min)
(ft)
5.50
5.50 1 relative radius ra 0.98
5.50 2 porosity n 0.10
5.51 2.5 Radius of well r
5.51 4 casing (in) 0.63
5.52 6 Radlgs of_ screen and R 250
5.52 48 packing (in)
5.52 50
5.52 53
5.55 70
5.55 79 Hvorslev
5.55 192 2
5.56 234 K={r’In(L/R)}/2LT,
5.56 1626
Hydraulic Conductivity
(cm/sec) 5.91E-07
Radius of well ;
casing 0.98
Length of Wel! L 813
screen & packing
Time to return to 37% of Ty
Static Water Level (sec) 25275
Radius of Screen & R
packing (cm) 6.35
Technician: BJB
Checked By: SDM

Geotechnical-Structural-Pavement-Construction Material



Attachment 5
Laboratory Test Reports

Boring B-1



Project Name:

TRA

Kenosha Wetland Mitigation Banl| Date:

Laboratory Test Results of
Atterberg Limits of Soil

GESTRA Engineering, Inc
1626 W. Fond du Lac Avenue
Milwaukee, WI 53205

Phone: (414) 933-7444; Fax: (414) 933-7844

October 28, 2013

Project Number: 13091-10 Client:  Short. Elliot, Hendrickson, Inc.
Project Location: Kenosha, WI

ASTM Designation: D4318

Sample Information

Type of Sample Spl it Spoon

Boring Number B1l

Sample Number 2

Depth of Sample 2.5'-3'

Determination of Liquid Limit

Determination of Plastic Limit

Performed by: BJB

Reviewed By: SDM

Cup Number L18 L8 D21 Cup Number D14 B19
Weight of Cup (g) 14.48 14.38 14.31 Weight of Cup (g) 71.24 7.14
Weight of Wet Soil and Cup (g) 3411 4462 3979 Weight of Wet Soil and Cup (g) 1349 1393
Weight of Dry Soil and Cup (g) 2819 3540 3183 Weight of Dry Soil and Cup (g) 1253 1291
Moisture Content (%) 43.2 43.9 454 Moisture Content (%) 18.1 17.7
Blow Counts 32 23 18
Compilation of Test Results
70
60 -
CH
50 - or
OH .. ..
é 40 | Liquid Limit 44
> Plastic Limit 18
S 30 1 L MH Plasticity Index 26
ke oL or USCS Symbol __ CL
20 | OH -
. CL-ML ML
PI=7" |------ — or
Pl=4 o L - oL
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit

GESTRA Engineering, Inc.

Geotechnical-Structural-Pavement-Construction Material



GESTRA Engineering, Inc
! I lRA 1626 W. Fond du Lac Avenue
Milwaukee, W1 53205

Phone: (414) 933-7444; Fax: (414) 933-7844
Laboratory Test Results of
Mechanical Analysis of Soil or Aggregate

Project Name: Kenosha Wetland Mitigation Bank Date: October 23, 2013
Project Number: 13091-10 Reported To: Short. Elliot, Hendrickson, Inc.
Project Location: Kenosha, WI

ASTM Designation: C136, D422

Sample Information

Type of Sample: Split Spoon Sample Number: 4
Mechanical Analysis Data Boring Number: Bl Depth of Sample: 6.5-7'
Sieve Percent Particle Diameter (mm)
Sieve | Opening | Passing
100 10 1 0.1 0.01
(mm) (%) 100 -
2 50.8 100.0 % “~
~
11/2 38.1 100.0 \\\
N
1 25.4 100.0 80
3/4 19.05 100.0 NN
70

3/8 9.525 92.8 '\\

#4 4.75 86.2 £ 60 N

#8 2.36 80.4 § o N

#10 2 79.4 g

#16 1.18 75.2 S 40

#30 0.6 68.4 \\\

#40 | 0425 63.3 %

#50 0.3 55.8 20
#100 0.15 36.8
#200 | 0.075 30.4 10

0
Coarse | Fine Coarse | Medium | Fine )
Gravel Sand (Silt and Clay)
Remarks: Gravel 138 % Sand 558 %
Passing #200 Sieve (Silt & Clay) 304 %

Reviewed by: SDM

Performed by: BJB GESTRA Engineering, Inc.
Geotechnical-Structural-Pavement-Construction Material




Attachment 6
Soil Characterization Data Forms (Appendix A)

Monitoring Well Installation Data Forms (Appendix B)



ERDC TN-WRAP-05-2

Comments:

June 2005
APPENDIX A. SOIL CHARACTERIZATION DATA FORM
Soil Characterization Data Form
Project Name’i.,tno‘d’}r u€‘\’\€a\'\cﬁ \"h‘h&f- é{“lz} ﬂgtmkl[)ate ({213
Personnel_$&. & .|\ Sail Pit ID Mmw |
ggrpitzgnsn ?I/\I/Iag:iéecuolor Redoximorphic Features zggﬁr:t\izgak,
(inches) | Texture moist) Color Abundance | strong) Roots
O b | Sy ClayLoam| /0y e/ 1 | wowe WoNE | somé
L1 1S, Hv Cl&‘v Loim|/0 y & A/ ) | Lt RedBiokon Common | o £ | SemE
/2-/8 |Si H‘ V(YG&L&QM /0y 9/’ Lt Bed Bojon Commed| wow e L1772
29305 l+\, C(aylom /0y ¢ i \woVE wewé | TeacE
303916 Hw C/av[aan /@V 2/ \ s E W ONE /L’é(./i/ér
3434 [Sandy Claloch by T4 |60 pipeE | WowE
o4 qu\v@/w/ofm /0% 3/ | L4 RedBiowin Seme| AepiE | VO &

¥

17




ERDC TN-WRAP-05-2

June 2005

APPENDIX A. SOIL CHARACTERIZATION DATA FORM

Soil Characterization Data Form

Project Namegenoshe (Dot buds M;“ﬁze.dmn Bank pate_ /)2 13

Personnel___ 2. &\ lls Soil Pit ID_ /1] {x) -

Horizon Matrix Color . . Induration

Depths (Munsell Redoximorphic Features (none, weak,

(inches) | Texture moist) Color Abundance | strong) Roots
a-/9 1S H‘/ O{WZOém JOYR 2/2 |jpwi s WEME
/39 55 H’x/ m/ Loaml oY@ 2/2 Ut Relbyon| Scve | ppond | wowé
Q-3 S Hv ammm /0 YR YAVt fulBriw Common \wonwe  lpow s
Sh—4§ Lce‘m(/(%mcﬂ /0YR 343 bt BalBuid some | WoNE  \wows

W coase Sanl) '
Comments:

17




ERDC TN-WRAP-05-2

June 2005

APPENDIX A. SOIL CHARACTERIZATION DATA FORM

Soil Characterization Data Form .

Project Nameiﬂm{iﬁ e > N, fonk Date 11" 13- i3

Personnel___{4 1654 (S Soll Pit ID_{M (= 2

gggtzﬁsn ?A‘\;ﬁg);ecnolor Redoximorphic Features 22?)?12}%2&1&

(inches) | Texture moist) Color Abundance | strong) Roots

6t Sy Cleyloan /oy »j) | Néwe wewve | Teads
&~ 1S Wy Cle Loam| jo e 2/ ] it ket Some |\wowes | TeacE
M-27 |Sity @léylaczm /o YE 2// Nené onE JRACC
9230 |Sandy Coyloly Y0 4 | poné woné | mowe
3-3b Sﬁm‘i‘y Clm’ila&m BNE 3 | it LelBrochn  Soono | o néE y-4
2649 Saody Cogloah YR 3/3 \ohite | Ceme \wows |\wow&

ot ' D es Gg_;r%g 7

Comments: 30 ~ Y2 S@“cél\, quy Loam 5 coacse saad

%

17




ERDC TN-WRAP-05-2
June 2005

APPENDIX B. MONITORING WELL INSTALLATION DATA FORM

Monitoring Well Installation Data Form

ank  Dateof Instalaton 0 /) - 2015
Personnel‘:r(% sS@(‘jé’r\“‘f’

Project Name ' :
Project Location ___¥eennshg Ce LY |
Well Identification Code Mudi

Attach map of project, showing well locations and significant topographic and hydrologic features.

Characteristics of Instrument:
Source of instrument/well stock m Ao -C (e%

Material of well stock Sched X0 PVC Diameter of pipe __/.AS" |ID

Slotwidth__ (O Qlo ™ ] , Slot spacing __ Vg ! )

Kind of wellcap __| " expandlable, Dlud Kind of well point/end plug-twreadl-ed)
Installation: ' ) ca

Was well installed by augering or driving? Qa vo ey _
Kind of filter sand__£2LJ Sihley #/6-2¢) U  Kind of bentonite_3/¢ ' ch g S
Depth to lowest screen slots 2dbg S Riser height above ground _4.

Was bentonite wetted for expansion? __ Y& S GAHS
Method of measuring water levels in instrument (pater level —ndi coto v
How was instrument checked for clogging after installation? _Tv e d (. Deyeloped

, Wit ba ler

Soil Characteristics

Redoximorphic Induration
Matrix Features \(/\[/1 : :z ’ -
Instrument Diagram® Coor | Color | Abundance | sond) .
& 2 E’?:E v i}@é« 2o B o
) %?} %«}aﬁmi Som @, NENE  |S8tag

> Y ¢
i “?; kf‘&%

g

A AE lease
MNOAE Bt

L C ]
[
-
-
gﬂ%&
s

3Show depths (heights) of riser, well screen, sand pack, and bentonite in relation to soil horizons.




- ERDC TN-WRAP-05-2
June 2005

APPENDIX B. MONITORING WELL INSTALLATION DATA FORM

Monitoring Well Installation Data Form

Project Name‘kp"nog‘xq iﬂd(&‘m(ﬂ M&ig @;é%\‘lﬁ&’{E&VIk' Date of Installation __[() /. [ 20 5
Project Location ___genn s Co 1Y Personnel '8 :Sar‘jpnﬂ‘

Well Identification Code (VY] ‘;)\
Attach map of project, showing well locations and significant topographic and hydrologic features.

Characteristics of Instrument: _
Source of instrument/well stock_Nan o Llex

Material of well stock S¢hed! X0 PV Diameter of pipe __/.AS" D

Slotwidth___ ()1 Ol0 ™ . , Slot spacing __Yg "

Kind of well cap __1 ' eéxpandable, Dlud Kind of well point/end plug-thieacdl-ed)
Installation: ' ] ca

Was well installed by augering or driving? Q U ey .
Kind of filter sand__£LW Sihiey /p-30) U  Kindof bentonite_3/g ' clhgp S
Depth to lowest screen slots 3™ hes Riser height above ground 2,"%: 3
Was bentonite wetted for expansion? 2 Y& 5

Method of measuring water levels in instrument [patec level -ndi coto Y

How was instrument checked for clogging after installation? Pursed ¢ Deve (op&ﬁ
< witw beay ler

Soil Characteristics

Redoximorphic Induration
, Features (none, i
Matrix - weak, -
Instrument Diagram® Texture | Color | Color | Abundance | strong) Roots
S  |/OYR % P g i
‘ “% %_,:; O 448k [ 25 R . ) P
%;Z EG R \ﬂﬁ‘f@ﬁz& E%QE’%%{E ;%Sg@gfé

7

C -

aShow depths (heights) of riser, well screen, sand pack, and bentonite in relation to soil horizons.




ERDC TN-WRAP-05-2
June 2005 ’

APPENDIX B. MONITORING WELL INSTALLATION DATA FORM

Monitoring Well Installation Data Form

onSank  Date of Installation [0 /] 20 L5
{ Personnel‘;B aSQrtjpr\ﬂ—

Project Name [ PutTiag
Project Location ___ &eennsihg Ce U
Well Identification Code N -3
Attach map of project, showing well locations and significant topographic and hydrologic features.

Characteristics of Instrument: »
Source of instrument/well stock N an o Llex

Material of well stock_Sched! 20 PVC Diameter of pipe_ /.25 " D

Slotwidth___ 10" . Slot spacing __ Y *! )

Kind of wellcap __| " expandable, Qi\?ﬁ Kind of well point/end plugthreact-ed
Installation: ' ! o

Was well installed by augering or driving? a vuaey 4

Kind of filter sand_ £ Sihley #/5-2¢) U  Kind of bentonite_3/¢ "' chp S
Depth to lowest screen slots 3y " he < Riser height above ground . ‘i*'gcf <
Was bentonite wefted for expansion? ¥V V&£ .S V
Method of measuring water levels in instrument [patec level -ndi coto Y

How was instrument checked for clogging after installation?_Tu e dl g Deve (o,p :

witw bavler

Soil Characteristics

Redoximorphic Induration
Matrix Features \(Ar;ogke, )
. eak, -
Instrument Diagram® Texture | Color | Color | Abundance | strong) Roots

v i gﬁ%gﬂ\ 5\;1 %‘f; :‘f /é:’gég L%SQ&ZSW \:\; & é"zg‘gﬁ Méb‘%;g? Tf@ ce
: el ey |2 i | Brown ;
L oam

(o-39")

Saney /0 ?}?é Lﬁi il s

IS .
oY i o Ff 1 p -
1 [P ST IE 2 A B grie .
{i.;,x% & i}; L¢{2§é&§% ,é/ 34 é},,fifiw 7}5@ g%»«fj};}
Loam
i a4 LY
(@742 )

aShow depths (heights) of riser, well screen, sand pack, and bentonite in relation to soil horizons.




[EJISTRA

June 6, 2014

Tom Sear

Short Elliot Hendrickson Inc.
5395 North 118" Court
Milwaukee, Wisconsin 53225

Subject: MW-2 Well Replacement Report
Project #08-1226_Wetland Mitigation Bank Groundwater Monitoring and
Evaluation
Kenosha, Wisconsin

Dear Mr. Sear:

GESTRA Engineering Inc. (GESTRA) has teamed with Short Elliot Hendrickson Inc.
(SEH) on the above referenced Kenosha Stormwater Utility project to provide shallow
groundwater monitoring and evaluation services for a 13 acre site located adjacent to the
Kilbourn Road Ditch in Kenosha, Wisconsin.

This report presents documentation for installation, development, and readings at
monitoring well MW-2A. This well was installed to replace monitoring well MW-2,
which had been installed to 36-inches below ground surface (bgs). MW-2 was replaced
because it was suspected that MW-2 penetrated the near surface clay layer and was
screened into an underlying more permeable sand layer. The other two wells at the site
were also installed to 36-inches bgs. Hydraulic conductivity testing of the original MW-2
indicated estimated hydraulic conductivity of 3.8 x 10™ cm/sec. The other two wells had
estimated hydraulic conductivity values of 2.7 x 10® cm/sec (MW-1) and 5.9 x 10~
cm/sec (MW-3).

Replacement well MW-2A was installed 10 feet north of MW-2, to a more shallow depth
of 30-inches bgs in an attempt to screen the well within the clay layer rather an
underlying sand layer.

Well Abandonment

The original monitoring well MW-2 was abandoned on 04/02/14 by removing the PVC
casing from the ground and backfilling with bentonite chips.



Project #08-1226_Wetland Mitigation Bank MW-2 Well Replacement
GESTRA Engineering, Inc.

Soil Borings:

GESTRA completed one 30-inch deep soil boring (MW-2A) on 04/02/14 using a 4-inch
diameter hand auger. The location of MW-2A is shown in Figure 1. Samples were
collected continuously. The MW-2A boring log is presented in Attachment 1.

Monitoring Well Installation

1.25-inch (inside diameter) monitoring well MW-2A was installed on 04/02/14. The well
was installed in the 4-inch diameter bore hole to a depth of 30-inches bgs. The
monitoring well was constructed of schedule 80 PVC, with 25-inches of 0.010-inch
slotted screen. The well construction form is included in Attachment 2.

Well Development

Replacement well MW-2A was developed on 04/02/14. The well development form
included in Attachment 3.

Well Performance Assessment

Hydraulic conductivity testing was completed at MW-2A on 04/04/14. Testing was
completed using a 2,600 ml slug. Hydraulic conductivity was calculated using Hvorslev’s
equation. Results of the slug test determined the following estimated hydraulic
conductivity (K):

e MW-2A: Hydraulic conductivity of 8.6 x 10™ cm/sec
(Comment on higher K value: MW-2A was installed shortly after frost had left the
ground. The area around MW-2A was noted to be very moist and soft, which may have
affected the hydraulic conductivity of near surface soils. In addition, animal burrows
were observed in the area, and while not observed in the boring, nearby burrows could
make the near surface soils more permeable.)
The Slug Test report is included in Attachment 4.

Additional Site Characterization

Per the Army Corps of Engineers publication Technical Standard for Water-Table
Monitoring of Potential Wetland Sites (ERDC-TN-WRAP-05-2, June 2005), a soil
profile description of MW-2A (Appendix A) and monitoring well installation data form
(Appendix B) were completed and are included in Attachment 5.

Survey/Groundwater Elevations

The City of Kenosha surveyed and staked the original boring locations fall of 2013.
Replacement well MW-2A was completed 10 feet north of the original MW-2. The same
ground elevation was used for MW-2 and top of casing elevation was determined by

GESTRA Engineering, Inc. 1626 West Fond Du Lac, Milwaukee, W1 53205,
Tel: (414)-933-7444, Fax: (414)-933-7844



Project #08-1226_Wetland Mitigation Bank MW-2 Well Replacement
GESTRA Engineering, Inc.

measuring from the ground surface to top of casing. Groundwater elevation data was
collected on 04/04/14 during conductivity testing. Table 1 shows survey information and
groundwater elevation data collected at replacement well MW-2A.

If you have any questions concerning this report, please contact us at 414-933-7444.

Sincerely,
GESTRA Engineering, Inc.

Report Prepared By: Report Reviewed By:
B i,«"/”‘“\/i‘f;\ e

Scott Miller Doug Bath, P.E.

Drilling Coordinator Project Manager

GESTRA Engineering, Inc. 1626 West Fond Du Lac, Milwaukee, W1 53205,
Tel: (414)-933-7444, Fax: (414)-933-7844
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Summary of Survey Information and Groundwater Elevation Monitoring_Replacement Well MW-2A

Table 1

Project #08-1226_Wetland Mitigation Bank Groundwater Monitoring and Evaluation

Groundwater
Ground Elevation (ft, Top of Well Casing Depth to Water from Top of | Elevation_04/04/14 (ft,
Well No. Northing Easting MSL) Elevation (ft, MSL)* Casing_10/22/13 MSL)
MW-2A 214562.7 2553729 680.24 682.82 4.25 678.6

* Top of casing elevation determined in field by measuring from ground surface to top of casing

Note: Boring and well survey information provided by others
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MW-2A Boring Log



SJISTRA

SOIL BORING LOG

PACE NOVBER

1of 1
PROJECT NAME DATE DRILLING STARTED BORING NUMBER
L . MW-2A
Kenosha Wetland Mitigation Bank 4/2/2014 SROIECT NUNBER
Gestra Engineering Inc. PROJECT LOCATION DATE DRILLING ENDED 13091-10
{,?? G,.“li .}.‘ol\'{lw[d:‘.é‘ai Avenue DRILLING RIG
Phone: 4109337 114, Fax: 411-933.78 L Kenosha, Wi 4/2/2014
BORING DRILLED BY FIELD LOG NORTHING DRILLING METHOD
FIRM: Gest B. Bills 214563 4" Hand Auger
CREW Cejlgl:_ B. Bil [ABLOG/QC EASTING SURFACE ELEVATION
- 5. Bils S. Miller 2553729 680.2 ft
e
2
5 g g
@ g E%E| | 8| ¢
ol £ o g = € | o | §|ExX|E| 2] &
g S go § K =t 2 Soil Description 2| 5 g | 3o 2128
EDISS] 2 . 5 3 and Geological Origin for sl &1 2 ls8|8|2|9 Comments
zg|x X! z QO w Each Major Unit o | ©| 3|8 &8 S
[ z |E= < | 2
Q 5 o |2
(%2} S [}
> 2 =
)
TOPSOIL, clay, black, moist, with organics (roots)
o A
| 2(678.2)
SANDY LEAN CLAY, brown with gray, very moist, little CL
fine gravel
B N 2.5 (677.7)
B i End of Boring at 2.5 ft.
5 6752
10 6702
15  665.2
20 6602
P5  655.2
B0  650.2
WATER & CAVE-IN OBSERVATION DATA
z WATER ENCOUNTERED DURING DRILLING (ft): NE @_ CAVE DEPTH AT COMPLETION (ft): NE Vggl 0
1 WATER LEVEL AT COMPLETION (ft): 1.4 ft. J | CAVE DEPTH AFTER 0 HOURS (ft): N/A "[‘,’51
! WATER LEVEL AFTER NMR HOURS (ft): NMR NE = Not Encountered; NMR = No Measurement Recorded

NOTE: Stratification lines between soil types represent the approximate boundary; gradual transition between in-situ soil layers should be expected.
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MW-2A Well Construction Form



State of Wisconsin

#1309 - (o

MONITORING WELL CONSTRUCTION

Department of Natural Resources Route to: Watersl}eq/Wastewaner[:l Waste Management[ | Form 4400-113A Rev. 7-98
RemcdlanonIRedevclopmcntD Other
Facility/Project Name Local Grid Location of Well Well Name
Kenesha W@"’H&Mi L0 | — Y 1A MW - 2 7
Facility License, Permit or Monitoring No. [Local Grid Origin [0 (estimated: [1) or Well Location [J [Wis. Unique Well No. [DNR Well ID No.
M+ wration Banl|la. ° ' " Long. ° ' S R
Facility ID ¢ St. Planc fLN, fLE S/C/N |Date Well Installg -fif,] OUZON
T W G ————— Section Location of Waste/Source OF ([oeiTmmiicd Bm g d ;j Iv v vd g
¢ : t i
TR O ell Cod ; Vdof___ iffofSec. _T.___ N,R___ W | o nggled By: Name (st lach and Firmm
. el Lode Location of Well Relative to Waste/Source | Gov. Lot Number M4
Distance from Waste/ Enf. Stds. u [J Upgradient s [1 Sidegradient é estra Ene _ o
Source ________ ft. | APPY O |4 O Downgradient n [1 NoiKnown 2 GINLEV 1 ij?
A. Protective pipe, top elevation _ _ _ _ . _ _ fr. MSL . 1.Cap and lock? 00 Yes O No

]

B

l’ba

_¢B82-ErMsL
_EEO. ZemsL

B. Well casing, top elevation
C. Land surface elevation

D. Surface seal, bottom _ . _ _ _ _

12. USCS classification of soil near screen:
GP OO0 GMO &CO owWO sw@O SP O
sMO scO MLO MHO CL ﬁx.CH O

Bedrock [
13. Sieve analysis performed? O Yes ‘Q:No
14. Drilling method used: Rotary [150
}/ / Hollow Stern Auger [
aﬂé/ A woey Other Jg\ :
{

15. Drilling fivid used: Water (102
Drilling Mud ] ¢ 3

T

e

EE

o

NRBHR
S

S
252

e
3

X

T

.
e
it
ST

2t

ot
2o
2

23

<3
%

o
5

3
)

e
&5

R

e
25

Air O 01
Nene B9 9

[ Yes F\No

50
za

o
i

e
3
d"

3
s

32
A

503
13

333

-t‘

2
{5

%

16. Drilling additives used?

Taten
U

5
&
%

2%
Y

53

Describe
17. Source of water (attach analysis, if required):

e,

3

¥
2
3

&
Y

3
X

o
X

33
s

RS
e

et

s
5

par

535¢

o
SR

2

2

o AT A4,

2
$2

2
IR

¥l

s
<3
v

s
e

gn

S

E. Bentonite seal, top

R

F. Fine sand, top

7
G.Filterpack,top  _ _ _ _ _ _ ft. MSL or _ f/_ i )
o TN
H. Screen joint,top  _ _ _ _ _ _ fuMSLor_ _=> _£§
w I
1. Well boom f. MSL or _ ;{C_}

PN

. TN
______ ft. MSL or _ _QQ_ B
______ ft MSL or _ j@%&ft‘\ Z
- _I{’ in,
Y
- j ﬁ in.
- gm Zai in.

J. Filter pack, bottom

K. Borehole, bottom

L. Borehole, diameter
M. 0.D. well casing

N. LD. well casing

2. Protective cover pipe:
a. Inside diameter:
b. Length:

¢. Material:

d. Additional protection? O Yes [0 No

If yes, describe:

Bentonite '§#&, 3 0
Concrete O 01

QOther O |
4. Material between well casing and protective pipe:

3, Surfacc scal:

Bentonite [
N / ﬁ& Other O
5. Annular space seal: a. Granular/Chipped Bentonite‘ﬁ;é 3
b. Lbs/gal mud weight . . . Bentonite-sand slurry 1 35
c. Lbs/gal mud weight .. ... Bentonite slurry O 3 1
d. % Bentonite .... .. Bentonite-cement grout[1 50
e. Ft ¥ volume added for any of the abave
f. How installed: Tremie 0 01

Tremie pumped [0 g7

Gravity B 0§

6. Bentonite seal: a. Benlonite granules [ 33
b, O1/4in. BISin. 1/2in.  Bentonite chips 32
c Other [

7. Fine sand material: Manufacturer, product name & mesh size

S .

a.
b, Yolume added 73

8. Filter pack material: ,Manufacturer, product name & mesh size
a f%M/ ﬁfaafl;gv # (o - 20

b. Volume added ¢ £t3 .
@. Well casing: Flush threaded PVC schedule 40 [0 23
Flush threaded PVC schedule 80 ﬁ 24
Other [

Sclh - 80 Py
Factory cut &\ 11
Continuous slot [1 g1

: Oiher O
Mouet le

10. Screen material:
a.  Screen type:

b. Manufacturer

¢. Slot size: 0. 2in.
d. Slotted length: _L5 Bn.
11, Backfill matcrial (below filter pack): None ‘E@ 14

Other [

I hereby certify thal the information on this form is true and correct to the best of my knowledge.

Signature Firm

(f;ég‘ﬁ”’??%@, 5‘3 ey ivled 7 vl e

Please complete both Forms 4400-113A and 4400-113B and retura them  the appropriate DNR office and boreau, Completion of these reports is required by chs. 160, 281,

283,289,291, 292, 293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code. In accordance with chs. 281, 289, 291, 292 , 293, 295, and 299, Wis. Stats., failure to file
these forms may result in a forfeitre of between $10 and $25,000, or imprisonment for up te one year, depending on the program and conduct involved. Personally identifiable
information on these forms is not intended to be used for any other purpose. NOTE: See the instructions for more information, including where the completed forms should be

sent,
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2 [3091( - (0

State of Wisconsin
Department of Natural Resources I;tg)nN‘ITI 0 G(aﬁlBNG WELL %Evv'f EI%OPMENT
Route to: Watershed/Wastewater [_] Waste Management [ |
Remediation/Redevelopment[ |  Other [
Facility/Project Name County Name Well Name M Z A
Facility License, Permit or Monitoring Number County Code | Wis. Unique Well Number DNR Well ID Number
1. Can this well be purged dry? O Yes )S\ No Before Development After Development
- 11. Depth to Water . ;.
2. Well development method (fromtopof 5 .\27. é8n _ _ _l’/. Z5n
surged with bailer and bailed o 41 well casing)
surged with bailer and pumped O 61 .
surged with block an beiled 0 42 Dae v 010212014 b oz zod
surged with block and pumped O 62 m m d y yyy m d YyYYyYYy
surged with block, bailed andpumped [0 70 0O am. g am.
compressed air O Time c. é’ §_ p’pm. _1{ 3o 0 m.
bailed only p{
pu]nped ()nly 0 12. Sediment in well . _inches e inches
pumped slowly o bottom
Other o i 13. Water clarity Clear [] 10 Clear % 20
' Turbid (X 15 Turbid 072 5
3. Time spent developing well & Crin., (Describe) (Describe) : ,
- browa, +ans /ﬁééW
4. Depth of well {from top of well casisng) — — =2. .L fr. OCPag ve
P . e
5, Inside diameter of well — _l . _2 é‘ in.
6. Volume of water in filter pack and well
casing gal.
. Fill in if drilling fluids were used and well is at solid waste facility:
7. Volume of water removed from well —— l . ] gal.
14, Total suspended __ __ _ __ . __ mgh __ . mg/l
8. Volume of water added (ifany) __ __ gal. : solids
9. Source of water added 15.cop . mgh mg/l
- 16. Well developed by: Name (first, last) and Firm
10. Analysis performed on water added? O Yes [0 No First Name: &, AN & LastName: (5S¢ / / s
(If yes, attach results) '
Firm: @ES‘T’RA Ewy FACE iy  Foerr. -
7 4

17. Additional comments on development:

&V/él%(?ﬂ" & é’@#’&lc/- C}_‘?ﬂﬁ//a é«té’}f

Name and Address of Facility Contact /Ownet/Responsible Party T hereby certify that the above information is true and correct to the best

B Sett W Miller ctmybovicge "
Faoility/Firm: GCESTRA Erpineers M‘@ TLoac. | Signawre: Y /22 s
Sweet: (626 W, Epnd @"’i,,f Lac ﬁm Print Name: Seott- A ler
ciysaeizip: _ [Vl way bee , W/ 5 3205 |Fm GesthA ﬁjﬁwwﬂ““ g L

NOTE: See instructions for more information including a list of county codes and well type codes.
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MW-2A Slug Test Report



TRA

Slug Test
Project: Kenosha Wetland Mitigation Bank Project no.:
Test Date: April 4, 2014 Boring no.:
ASTM Designation: Sample no.:
Description of Soil: Silty clay loam, dark brown, moist Depth:
Project Location: Kenosha, WI Report to:

Radius of Well Casing (in):

Radius of screen & packing (in)
Length of Well screen & packing (in):
Depth to Top of Screen (in):

Static Water Level (ft)

Porosity of packing Material:

Size of slug (ml)

0.7

27.6

34.8

4.25

0.1

2600.0

Static Water Time Elapsed
Level (sec)
(ft)
3.15 0
3.48 13
3.60 29
3.72 38
3.81 50
3.89 63
3.94 73
3.99 81
4.02 93
4.06 101
4.10 110
4.11 120
4.13 133
4.15 143
4.17 153
4.19 164
4.19 174
4.19 183
4.20 198
4.21 213
4.21 223
4.21 233
4.21 243
4.22 258
4.22 273
4.23 298
4.23 323
4.23 333
4.23 363
4.24 393
4.24 403
4.25 453
4.25 483
1ecnniciarn:. bJo
Checked By:

Date Checked:

1/2 of Diameter of well casing
1/2 of Diameter of screen plus packing (Bore hole)
Screened length & any packing above the screen

GESTRA Engineering, Inc

1626 W. Fond du Lac Avenue

Milwaukee, WI 53205

Phone: (414) 933-7444; Fax: (414) 933-7844

13091-10

MW-2A

0"-30"

Diameter of well casing (in) 1.4
Diameter of Bore Hole (in) 4.0
Is any fi

y f_|IFer pack above Yes
screen joint?
Is any screen above static

Y Yes

water level?

(if yes use relative radius value)

Effective radius

ro={1.0-nr + R}

relative radius ra 0.91
porosity h 0.10
Radius of well casing
(in) r 0.7000
Radlys of_ screen and R 200
packing (in)
Hvorslev: rIn(L/R)

© LT,
Hydraulic Conductivity K 8.60E-04
Radius of well casing 0.91
Length of Well screen
& packing (cm): L 0.1
Time to return to 37%
of Static Water Level  To 18
Radius of Sceen &
packing (cm) R 5.08

Geotechnical-Structural-Pavement-Construction Material
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Soil Characterization Data Form (Appendix A)
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ERDC TN-WRAP-05-2

June 2005
APPENDIX A. SOIL CHARACTERIZATION DATA FORM
Soil Characterization Data Form ‘
Project Na e%f@nask& lﬂﬁﬁia»’tﬂ Ywé‘%;ca;’[‘;cﬂ%&ﬂé' Date_ &4 //ef) 2;/!’"/
Personnel 3. A\ v Soil Pit ID_viid -2 6
Horizon Matrix Color . . Induration
Depths (Munsell Redoximorphic Features (none, weak,
(inches) | Texture ) moist) Color Abundance | strong) Roots
0-9¢"|S Wy cly | /Oysdy none  |trace
Loamn |
Arf) ! ;| Sy “"rh'f . . _
gyt |loamySed | /oy 3/ (IR <ome |none. |+ e
IR
2
Comments:

17




ERDC TN-WRAP-05-2
June 2005

APPENDIX B. MONITORING WELL INSTALLATION DATA FORM

Monitoring Well Installation Data Form

Project Name m%ma We x\ﬁmd{! ', {’ szj{ an :\ﬂwﬂkDate of Instajﬁtlog @‘ff/@ 4-/}
Project Location £evosha Co (i U Personnel _ k%
Well Identification Code 1N 1) 4 -3

Attach map of project, showing well locations and significant topographic and hydrologic features.

Characteristics of Instrument; .
Source of instrument/well stock {}/} O 0O Q =5

Material of well stock Crined _£06 Diameter of pipe __/, 25 “

Slot width ) PO Slot spacing __ Vg

Kind of well cap i @m}awdéab{@ m J% Kind of well point/end plug _threaded
installation:

C&ﬁo
Was well installed by augering or driving? n {Mf\d} aveel

Kind of filter sand_ 2. L0, S o\ey 270 90 UKind of bentonite__3/% | C i 0%

Depth to lowest screen slots _30 GO0 < Riser height above ground __ 2 ; & {1
Was bentonite wetted for expansion? ¥ ERS

Method of measuring water levels in instrument _{uater level in A pato
How was instrument checked for clogging after installation? r'us ;\ﬁ& e (evel c:pém{

L/{,)x'%i/\ \Qﬁl XQ{

Soil Characteristics

Redoximorphic | Induration
. Features (none,
Matrix weak,
Instrument Diagram® Texture | Color | Color | Abundance | strong) Roots
i tty
Leoawm '

(o-24) %z

3

Sanc [Q?‘v‘“ / i?"h & e . ‘
uJ/Gm‘”; € ?/Zw i j p Npne T raws
jeo

LN e
(24" 20)

aShow depths (heights) of riser, well screen, sand pack, and bentonite in relation to soil horizons.

brett

18

£°~. 41?16



Monitoring Well 1

Groundwater Elevation (ft)
D
~
\e}
N

()]
~N
00
(o]

678.6

678.4

4/16/2014

4/17/2014 4/18/2014 4/19/2014 4/20/2014 4/21/2014

681

Monitoring Well 2a

680.5

o))
00
o

)
N
o
(8]

()]
~N
Vo]

Groundwater Elevation (ft)
3
00
(0]

678

677.5

4/16/2014

4/17/2014 4/18/2014 4/19/2014 4/20/2014 4/21/2014

Exhibit D: Groundwater elevation data used for calibration of K. mgand m were converted from
elevations to heights above the assumed water elevations in the Kilbourn Road Ditch and drain tile for
use in the van Schilfgaarde equation.
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