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Introduction/Background

Argo Pond is a body of water formed by the backwater of the Huron River created by
Argo Dam, in Ann Arbor, Michigan. The pond extends from Argo Dam, roughly 1 %
miles upstream to the base of the Barton Dam.

This investigation is part of the initial stages of a feasibility study for the removal of Argo
Dam. The goals of this study are twofold: 1) to identify whether or not there are
contaminated sediment/soil issues and 2) to obtain a rough estimate of the magnitude of
the volume of sediments at the pond site.

Methods

Since the watershed tributary to Argo Pond is composed of largely agricultural,
residential, and natural land uses, we suspected the primary contaminants would be
nutrients such as nitrogen and phosphorus. Pesticides may also be present.

Contaminants often associated with more industrialized watersheds such as metals,
petroleum or oil residues, and polychlorinated biphenyls (PCBs) would be less likely to
be present. To minimize costs, we gathered sediment samples from three representative
sites within the pond. Sediment samples were collected using a hand auger corer.
Discreet samples from the three cores were analyzed for concentrations of the nutrients
phosphorus, nitrate, nitrite, and ammonia, and the concentration of pesticides. Portions of
the three samples were combined into a composite and analyzed for concentrations of
metals including arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver,
copper, nickel, and zinc and concentrations of PCBs. No sheen or odor was detected
during sampling. Therefore the sediments were not analyzed for petroleum hydrocarbons.

Total sediment thickness at the location of Core 1 (sample bottle 3) was 3.6 feet; samples
were taken from a depth of 12 to 18 inches. Total sediment thickness at the location of
Core 2 (sample bottle 4) was 1.6 feet; samples were taken from a depth of 12 to 18
inches. Total sediment thickness at the location of Core 3 (sample bottle 2) was 4.0 feet;
samples were taken from a depth of 24 inches.

A rough estimation of the locations and volumes of sediments was obtained by
performing a series of soundings at 15 sections throughout the pond. We recorded the
depth to the sediment-water interface and the depth to the bottom of sediment (e.g., depth
obtained by pushing hard on a metal rod). This procedure gave us an approximate
volume of sediment that has been deposited over the natural (or hard-packed) ground.
The location of each sounding was recorded using a Global Positioning System (GPS).
This data was then imported into a Geographic Information System (GIS) and a
Triangulated Irregular Network (TIN) was created for both the sediment-water interface
and the sediment-natural grade interface. The amount of sediment accumulated in the
pond was computed as the difference in volume between the two TINs.

Sediment Volume Results
Figure 1 shows the rough bathymetry of the pond and the locations of the soundings and
sediment corings. Figure 2 shows the sediment thickness throughout the pond.




Volumetric calculations show that there are roughly 184,000 CY of sediment deposited in
the pond.

Analytical Results

Table 1 shows the results of the sediment contaminant analyses and the analytical
methods used. The general chemistry of the sediments do not indicate a significant
impact from agricultural runoff (i.e. nutrient concentrations are not significantly
elevated). The low concentrations of nitrate and nitrite suggest an anaerobic
environment, as nitrogen is present as ammonia (or total kjedahl nitrogen). Low total
organic carbon concentrations suggest a predominant silt- or sand-containing sediment
deposit . This provides a lower capacity for organic compounds to be present in the
sediment deposit because organic compounds tend to preferentially adsorb to organic
carbon in a depositional environment such as in Argo Pond.

Analytical Comparison to Soil Criteria

Analytical results were compared to Michigan Department of Environmental Quality
(MDEQ) Part 201 soil risk-screening criteria. The most conservative set of screening
criteria were used for each compound considered. Two compounds were detected in
samples at concentrations above the residential soil criteria: total chromium and mercury.
Each parameter is discussed below.

Total chromium, which includes both trivalent and hexavalent chromium, was detected in
the composite sample at a concentration of 6.7 mg/kg. The Part 201 criteria distinguishes
between hexavalent and trivalent chromium. The criteria for hexavalent chromium is 3.3
mg/kg for residential groundwater protection [Groundwater Surface Water Interface
(GSI) Protection Criteria]. As a point of comparison, the Part 201 residential direct
contact soil criteria for hexavalent chromium is much higher, at 2,500 mg/kg. Based on
our experience, it is very likely that the trivalent chromium contributes nearly all of the
total chromium reported, due to its natural abundance, as compared to hexavalent
chromium. If analytical confirmation of the speciation of chromium is required,
resampling will be necessitated, as holding times have expired on the samples collected
November 12, 2002.

Mercury was detected in the composite sample at a concentration of 0.18 mg/kg. This
value is not significantly elevated from the state default background value listed in the
MDEQ Part 201 Guidance, which is 0.13 mg/kg. However, the concentration of
mercury found in the composite sample is above the Part 201 criteria for groundwater
protection (GSI Criteria). The Part 201 residential soil direct contact criteria is 160
mg/kg.

For both the chromium and the mercury, although detected concentrations exceed the
GSI criteria, the samples analyzed do not exceed the soil direct contact criteria. The
significance of this distinction lies in the routes of exposure to the compounds of interest.
The GSI criteria pertain to those soils which have the potential to leach the relevant
compounds to the water table close to a surface water body. The setting and use of the



soil (residential, industrial, etc) plays a significant role in the evaluation of allowable
concentrations of compounds in soils.

Analytical Comparison to Sediment Criteria

The mercury concentration detected in the composite sample is nearly equal to the lowest
value listed [Threshold Effects Level (TEL) - 0.174 mg/kg] in SQUIRT, as provided by
NOAA. The next level listed is the Probable Effects Level (PEL), at 0.486 mg/kg. The
total chromium concentration detected in the composite sample is much lower (20x
lower) than the lowest value listed (37.3 mg/kg) in the Screening Quick Reference Table
(SQUIRT), as provided by National Oceanic and Atmospheric Administration (NOAA).
The pesticides analyzed in each of the individual sediment cores were all below the
relevant SQUIRT values from NOAA. Similarly, the concentrations of PCBs in the
analyzed composite sample were below the SQUIRT values. The nutrient parameters
analyzed in this sampling event did not have SQUIRT values listed.

Laboratory Data Discussion

The most significant issue with the analytical data package was the low recovery of the
mercury matrix spike. The interpretation of the low recovery is that the reported mercury
value (0.18 mg/kg) has a strong potential for under-representing the actual mercury
concentration. As stated above, the sample has exceeded its holding time at the time of
this report, and cannot be reanalyzed without qualifiers to more confidently determine the
actual mercury concentration. Additional footnotes were listed for barium, copper, zinc,
pH, pesticides and PCBs, as documented in the attached analytical report.

Conclusions

There are roughly 184,000 CY of sediment deposited in the pond. There appears to be no
major contamination of the sediments. The sediments may be acceptable as vegetated
soils at the surface if Argo Pond were to be drained. However, as this project moves
forward, more detailed sampling may be required by the MDEQ.

Appendices
Tri-Matrix Lab results

CD containing:
e Electronic copy of report and figures
e ArcView files
e Photographs from field investigation



TABLE 1
Discrete Sample Results

parameter Core 1 Core 2 Core 3 units Method
(Sample #3) | (Sample #4) | (Sample #2)
Total Organic Carbon | 2.1 3.8 2.4 % MSA 29-3.5.2
Nitrogen, Ammonia 164 270 154 mg/kg dry | 350.1/4500 NHBG
Nitrogen-Nitrate <1.9 2.4 <1.6 mg/kg dry USEPA-353.2
Nitrogen-Nitrite <1.9 <1.6 <1.6 mg/kg dry USEPA-353.2
Phosphorus, Total 274 343 144 mg/kg dry 365.1/4500-P F
Percent Solids 52 62 61 % SW-846 3550B
pH 8.12 8.06 8.01 pH units USEPA-150.1
Solids Content 52 62 61 % ASTM D2216-98
Pesticides
Aldrin <0.32 <0.027 <0.27 mg/kg dry USEPA-8081A
Alpha-BHC <0.32 <0.027 <0.27 mg/kg dry | USEPA-8081A
Beta-BHC <0.32 <0.027 <0.27 mg/kg dry USEPA-8081A
Delta-BHC <0.32 <0.027 <0.27 mg/kg dry USEPA-8081A
Lindane <0.32 <0.027 <0.27 mg/kg dry USEPA-8081A
Chlordane <0.32 <0.027 <0.27 mg/kg dry USEPA-8081A
4,4’-DDD <0.32 <0.027 <0.27 mg/kg dry USEPA-8081A
4,4’-DDE <0.32 <0.027 <0.27 mg/kg dry USEPA-8081A
4,4’-DDT 7.1 0.16 5.2 mg/kg dry USEPA-8081A
Dieldrin <0.32 <0.027 <0.27 mg/kg dry USEPA-8081A
Endosulfan | <0.32 <0.027 <0.27 mg/kg dry USEPA-8081A
Endosulfan Il <0.32 <0.027 <0.27 mg/kg dry USEPA-8081A
Endosulfan Sulfate <0.32 <0.027 <0.27 mg/kg dry USEPA-8081A
Endrin <0.32 <0.027 <0.27 mg/kg dry USEPA-8081A
Endrin Aldehyde <0.32 <0.027 <0.27 mg/kg dry USEPA-8081A
Heptachlor <0.32 <0.027 <0.27 mg/kg dry USEPA-8081A
Heptachlor Epoxide <0.32 <0.027 <0.27 mg/kg dry | USEPA-8081A
Methexychlor <0.32 <0.027 <0.27 mg/kg dry USEPA-8081A
Toxaphene <0.32 <0.027 <0.27 mg/kg dry USEPA-8081A




Table 2

Metals and PCB Concentrations from composite sample

Parameter Concentration units Method
Percent solids 59 % SW-846 3550B
Metals, Total mg/kg dry USEPA-6020
Arsenic 6.0 mg/kg dry USEPA-6020
Barium 129 mg/kg dry USEPA-6020
Cadmium 0.30 mg/kg dry USEPA-6020
Chromium 6.7 mg/kg dry USEPA-6020
Lead 8.2 mg/kg dry USEPA-6020
Selenium 0.64 mg/kg dry USEPA-6020
Silver <0.50 mg/kg dry USEPA-6020
Copper 8.4 mg/kg dry USEPA-6020
Nickel 8.9 mg/kg dry USEPA-6020
Zinc 35 mg/kg dry USEPA-6020
Mercury 0.18 mg/kg dry USEPA-7471A
PCBs

PCB-1016 <0.33 mg/kg dry USEPA-8082
PCB-1221 <0.33 mg/kg dry USEPA-8082
PCB-1232 <0.33 mg/kg dry USEPA-8082
PCB-1242 <0.33 mg/kg dry USEPA-8082
PCB-1248 <0.33 mg/kg dry USEPA-8082
PCB-1254 <0.33 mg/kg dry USEPA-8082
PCB-1260 <0.33 mg/kg dry USEPA-8082
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