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A field investigation was performed at the Milwaukee Harbor (Jones Island) Confined
Disposal Facility-Dredged Material Disposal Facility (CDF-DMDF) to identify the
potential for the beneficial reuse of historically placed dredged material in the CDF-
DMDF. The CDF-DMDF is owned by the City of Milwaukee — Port of Milwaukee (Port
of Milwaukee) and operated and maintained by the U.S. Army Corps of Engineers
(USACE). An in-lake facility attached to land, the facility is located at the south end of
the Milwaukee Harbor in Milwaukee, Wisconsin, as shown on Figure 1, and is within
the Milwaukee Estuary Area of Concern (AOC).

The CDF-DMDF facility has a constructed capacity of 510,000 cubic yards (cy) and

IS expected to receive 30,000 cy of sediment every other year. Potential reuse of this
material could create additional capacity within the CDF-DMDF for dredged sediments
from Milwaukee Harbor Federal Navigation Project and non-federal projects within
Milwaukee Harbor. The initial step in this process is the collection of core samples

of the placed dredged material within the CDF-DMDF to determine its physical and

Table 1 summarizes general sed- 4
iment core information including
horizontal coordinates, elevation of
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the tOp Of Sedlment at the tlme Of Date  Borehole Northing Easting Elelifatlil(l)il Depth R:clf)l\l?e‘:‘y
borehole completion and sample —eeel 0O = 0 U
p p 3/27/18 SED-01 374244.22 2533272.32 586.65 20.0 70.0
TaY 3/28/18 SED-02 374014.99 2533352.07 586.70 20.0 86.0
recovery effICIGnCy 3/28/18 SED-03 373789.14 2533433 .88 586.56 20.0 82.0
. 3/27/18 SED-04 37355591 2533517.76 586.63 18.2 78.0
The dlreCt DUSh teChnOlOgy (DPT) 3/27/18 SED-05 373751.17 2533732.68 587.03 16.5 76.0
. . 3/28/18 SED-06 373917.04 2533651.48 586.61 20.0 85.0
drl” rlg WaS mounted Onto a 26-1:001: 3/28/18 SED-07 374133.06 2533518.64 586.66 20.0 76.0
3/27/18 SED-08 374315.15 2533391.62 586.96 14.2 70.0

long pontoon boat. Cores were

ftmsl = feet mean sea level

Core locations surveyed by Foth Infrastructure & Environment, LLC on March 27 and 28, 2018.
Elevations are referred to low water datum (LWD) for Lake Michigan. Elevation 576.8 feet above
mean level (ftmsl) at Father Point, Quebec (IGLD 1985).
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were advanced in 5-foot intervalsto - /
a target depth of 20 feet or to refus-  Table 1. Summary of 2018 Sediment Core
al, if encountered shallower than 20  Information

feet. Recovered cores were capped

and sealed in an upright position for transport to the core processing area, where the
top core cap was removed and free water was drained by drilling a hole in the side of
the tube, just above the sediment/water interface. Each core was then laid horizontal
and cut open lengthwise, recovery measured, photographed, and sediments visually
characterized and processed for analytical and geotechnical samples.

Investigation Results
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Sediments were typically character-
ized as dark gray silt with varying

clay and sand content. Trace plant
and shell fragments were frequently | e
observed. Examples of the photo-

graphic logs of the sediment cores Derion
are presented to the right, along e
with an example boring log. The
boring logs note major lithologic

changes and intervals from which
analytical and geotechnical samples N s
were collected. Each sand bearing
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/ Summary of Sediment Samples Collected March 27-28, 2018
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DMDF-SED- DMDF-  DMDF-SED DMDF-SED- DMDF- DMDF-SED- DMDF-SED- DMDF- DMDF- DMDF-SED- DMDF-SED- DMDF-SED- DMDF-SED- DMDF-SED- DMDF-SED- DMDF-SED-
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NR 538 Appendix I Standards ~ 0.0-4.2 5.0-8.1 5.0-8.1 10.0-13.5  15.0-18.2 0.0-3.3 5.0-9.4 10.0-14.7  15.0-19.8 0.0-3.7 5.0-8.1 10.0-14.7 15.0-19.8 0.0-5.5 6.0-12.6 14.2-16.9
Method yt its Category 1 Category 2 3/27/2018 3/27/2018  3/27/2018  3/27/2018  3/27/2018  3/28/2018  3/28/2018 3/28/2018  3/28/2018  3/28/2018  3/28/2018  3/28/2018  3/28/2018  3/27/2018  3/27/2018  3/27/2018
0C - Metals (ICP)
Boron mg/K; - 15 . . 15 18 13
Strontium mg/Kg 9400 - 80 J+ 110 120 110 95 130 110 67 70 150 140 140 49 140 10 62
6020A - Metals (ICP/MS)
Antimony mg/Kg . - . . . . . . . . . . . . 0.42 1.5 6 1.6
Arsenic mg/Kg 0.042 21 7.2 9.9 11 7.3 2.7 19 23 6.7 12 11 11 10 4.8 9.5 11 6.8
ium mg/K - 86 J+ 160 160 9 130 58 83 1 140 34 140 40 46
Beryllium mg/Kg 0.014 7 0.37 0.43 0.49 0.42 0.43 0.51 0.90 0.29 0.28 0.52 0.5 0.53 <0.2 0.45 0.48 (J) 0.3
Cadmium mg/Kg 7.8 - 33 8.1 8.9 .6 . . . . . 5. . 8.2 0.81 43 4.6 0.59
Chromium mg/Kg - - 170J 460 460 340 30 300 410 72 430 280 230 310 42 240 30 25
Lead mg/Kg 50 - 130 J+ 290 310 180 14 290 240 60 140 730 390 420 48 250 200 83
Molybdenum mg/K, - . . . 1.5 . . 7 .6 1.3 1.7 2.9 3.7 0.98 1.7 1.7 1.7
Nickel mg/Kg 310 - 16 31 34 24 17 28 30 10 16 32 29 33 8.4 25 24 13
lenium mg/K, - 74 J- 73 J- .82 J- . <0. . . 0.29 .6 . . . <0.22 0.73 67 0.39
Silver mg/Kg 9400 - 0.90 35 33 2.4 0.16 2.0 1.5 0.53 1.0 35 2.5 3.0 0.36 7 2 0.12
Thallium mg/Kg 1.3 - <0.28 <0.33 0.34 <0.32 <0.26 0.42 0.39 <0.26 <0.25 <0.34 0.31 0.3 <0.22 0.33 0.32 <0.22
Vanadium mg/Kg - 20 9 19 16 23 10 20 23 13
mg/Kg 4700 - 240 390 440 240 45 380 300 100 200 400 500 800 76 270 220 110
Mercury (C )
Mercury mg/Kg 4.7 - 0.38 0.59 0.52 0.44 0.035 0.76 1.5 0.43 0.93 0.52 0.67 0.44 48 44 16
8081B - Organochlorine Pesticides (GC)

'-DDD ug/Kg 20 110 U. < 39 55 <16 <23 21 <16
4'-DDE ug/Kg <16 <18 8 <20 <18 <17 <13 <19 17 <14
4'-DDT ug/Kg 52 <57 < < <58 <53 <42 <61 55 <43

Aldrin ug/Kg 1 <45 5 37 3 35 <39 <49 <46 <42 <33 <48 44 <34
Ipha-BHC ug/Kg 2 <28 28 2 22 2 2 22 <24 <30 <28 <25 <20 <30 27 <21
beta-B HC ug/Kg <34 29 <37 <34 <31 <25 <36 33 <25
s-Chlordan, ug/Kg 0 <55 3 3 3 3 47 <60 <56 51 <41 <59 <53 <41
delta-BHC ug/Kg <34 29 37 <35 32 <25 <37 33 <26
ieldrin ug/Kg <15 <13 <16 <15 14 <11 <16 14 <11
dosulfan ug/Kg <48 41 <52 <48 44 <35 <51 46 <36
dosulfan ug/Kg 110 UJ uJ 7 7 7 15 <19 <18 <16 <13 <19 <17 <13
dosulfan sulf ug/Kg 18 11ouJ 110 19 16 19 19 16 17 <22 <20 <18 <15 <21 19 <15
Endrin ug/Kg 11ous 13 <16 <15 14 <11 <16 15 <11

d dehyd ug/Kg 11ous 0 8 8 8 <16 <20 <19 17 14 <20 18 <14

drin k ug/K; <25 <21 <27 <25 23 18 <26 <24 <18
mm C (Lindane) ug/Kg <24 3 9 3 3 8 <20 <26 <24 <22 <17 <25 23 <18

ptachl ug/Kg 42 <46 46 44 3 44 44 36 <39 <50 <46 <42 34 <49 44 <34
eeeee hlor epoxids ug/K; <39 33 <42 <39 36 29 <41 37 <29
M ug/K 9 540 U 0 0 0 0 <18 <23 21 <19 <16 <23 20 <16
hy ug/K; <460 390 500 70 420 340 <490 40 <34
Chlord: ug/K 28 9 7 24 31 <29 6 1 31 8 <2
8082A - Polychlorinated Bip yls (PCBs) by Gas Chromatography
ug/Kg 10 120 20 20 10 10 120 20 <11
C ug/Kg 0 0 140 0 0 0 0 0 140 50 140 140 40 150 40 <140
CB- ug/Kg - - < < <140 <140 < <140 <140 < 140 <140 140 <140 140 140 40 <14
PCB-1242 ug/Kg - - 700 3300 3300 3100 <110 1700 2800 <100 1800 1900 200 2600 140 3000 000 <100
PCB-1248 ug/Kg - - <130 <130 <120 <130 <130 <130 <130 <130 <130 <130 <130 <120 <120 <130 130 <120
- ug/Kg - - 0 < < 820 10 100 00 94 200 00 <6
PCB-1260 ug/Kg - - <160 <160 <150 <160 <160 <160 <160 <160 160 <160 <160 150 150 160 160 <150
1 ! ug/K; 0 4500 < < 20 0 00 34 200 00

Table 2. Summary of Sediment Samples Collected March 27-28, 2018

The analytical samples and validated results are presented in Table 2. Based on the
data verification and validation process, the analytical results were considered repre-
sentative of site conditions and usable for the intended purposes.

In general, the metals tested for were frequently detected throughout all depths at
all locations with the exceptions of hexavalent chromium and thallium, which were
infrequently detected. Metals have been identified within the AOC as contaminants

potentially of concern (WDNR, 2017).

With the exception of detections of dichlorodiphenyldichloroethane (4-4'-DDD) in

SED-03, SED-06, and qualified estimated detections in SED-07 samples, pesticides
and herbicides were not detected. Concentrations of 4-4'-DDD ranged from 20

micrograms per kilogram (pg/kg) to 74 pg/kg.

Two PCB Aroclors (PCB-1242 and PCB-1254) were commonly detected at all loca-
tions at depths. The total PCBs ranged from a minimum of 0.2 mg/kg to a maximum

of 5.9 mg/kg.

Phenolics were predominantly non-detect, with SED-01 and SED-04 having the high-
est detected concentrations at 1.0 mg/kg and 1.1 mg/kg, respectively. Total organ-

Steve Garbhaciak (steve.garbaciak@foth.com) (Foth, Chicago, IL, USA)
Stephen Lehrke (stephen.lehrke@foth.com) (Foth, Green Bay, WI, USA)
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Beneficial Use Evaluation

Although the material is not in the defined group of industrial byproducts under
Wisconsin Administrative Code (Wis. Admin. Code) Ch. NR 538.03(4), sediment
chemistry was evaluated relative to the standards outlined in Guidance for the
Beneficial Use of Industrial Byproducts and NR 538 for comparison purposes. Use of
the dredged material as an industrial byproduct would require special approval from
the WDNR under Wis. Admin. Code NR 538.

Total elemental analysis of the samples was performed and results were compared
to Category 1 and 2 standards of Wis. Admin. Code NR 538 because Categories 1-2
represent potentially high volume uses that could easily account for the volume of
material present in the CDF-DMDF. A comparison to Category 3 or 4 standards would
require additional analysis of samples using the ASTM D3987-85 water leach test.
However, most uses in Categories 1-3 are better suited to coarser grained materials.

Green shading on Table 2 represents exceedance of Category 2 standards, and blue
shading represents exceedance of Category 1 standards as defined in the guidance
document. Benzo(a)pyrene exceeded its Category 2 standard of 4,400 pg/kg through-
out the investigation footprint area, as shown on a three-dimensional (3D) render-

ing presented on Figure 3. Red shading on Figure 3 depicts concentrations above
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micrograms per kilogram (ug/kg).

2. Samples collected by Foth, March 27-28, 2018.

3. Horizontal datum is NAD 1983. Horizontal coordinate
system is Wisconsin State Plane South.

4. Vertical datum is NAVD 1988.

5. There is no Wisconsin Administrative Code (WAC) Natural
Resources (NR), 538 Reuse Criterion. The standard of
1,000 ug/kg is shown for comparison.

This drawing is neither a legally recorded map nor a survey and is

not intended to be used as one. This drawing is a compilation of
K records, information and data used for reference purposes only.
u " 1
Figure 4. Total Polychlorinated Biphenyls

TOTAL POLYCHLORINATED BIPHENYLS

€Foth

SCALE: AS SHOWN

Date: MAY 2018
Drawn By: BJW1

Revision Date:

Checked By: SLG [ Project: 17W021 /

Fercent of MR 538 Cat. 2 Standard - All Analyvtes:

EIENE]

Fine Grained

Coarse Grained I Lakebed Eley

/NOTES:
1. Total Polychlorinated Biphenyls (tPCBs) results are in
micrograms per kilogram (ug/kg).

WEC ENERGY GROUP

2. Samples collected by Foth, March 27-28, 2018. FIGURE 6
3. Horizontal datum is NAD 1983. Horizontal coordinate

system is Wisconsin State Plane South.
4. Vertical datum is NAVD 1988. LITHOLOGY

€ Foth

Date: MAY 2018
is drawing is neither a legally recorded map nor .
not intended to be used as one. This drawing is a compilation o SCALE AS SHOWN
K records, information and data used for reference purposes only. Dl'awn By BJW1

Figure 6. Lithology

5. Data from Foth 2018 Investigation and U.S. Army
Corps of Engineers Phase |l Report Dredged Material
Management Plan Study, January 2008.
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