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1

Introduction

Submittal of an Annual Monitoring Report is required under Part I. B. 7. of Virginia Department of
Environmental Quality (DEQ) Virginia Pollution Abatement (VPA) Permit VPA00579 issued to Weanack
Land LLC – Modification Date December 12, 2014. At the request of Weanack Land LLC, Cardno has
compiled this Annual Monitoring Report which is comprised a narrative section with associated maps, data
seta and Appendices for work conducted in calendar year 2017 for beneficial use studies, ground water and
surface water monitoring and Hydrogeologic modeling requirements of VPA Permit No. VPA00579 for the
Weanack Land Reclamation Project of Weanack Land LLC (Weanack) in Charles City County, Virginia.
Annual Monitoring Reports between 2001 – 2016 have been prepared by W. Lee Daniels, Ph.D. of Virginia
Tech (VT) and G. Richard Whittecar, Ph.D. of Old Dominion University (ODU). Much of the narrative in
this report has been transcribed and revised from these previous reports. Drs. Daniels and Whittecar as
well as Charles H. Carter III of Weanack Land LLC have contributed narratives, information, data and
figures to this Annual Monitoring Report.

2

Permit History and Background Information

The original monitoring plan for the Weanack Land Reclamation Project was submitted to DEQ by
American Land Concepts (ALC) in November, 2000, and focused on the Woodrow Wilson Bridge (WWB)
sediment utilization area (Figure 2-1). This approved monitoring plan served as the basis for our protocols
and designs through mid-2004. On September 7, 2004, Virginia DEQ approved a modification to the
monitoring plan as outlined below that reduced the number of water quality sampling points and frequency.
Subsequently, in June 2005, DEQ approved further modifications to the permit and monitoring requirements
to allow placement of a new source of dredge materials (Earle Naval Weapons Station - Earle) into a
separate utilization basin as shown in Figure 2-2. In July of 2005, modifications to the Operations and
Maintenance Manual (OMM) and Monitoring Plans for both utilization areas were approved by DEQ. Over
time, the site originally designated as the Earle Basin has also received sediments from the Cheatham
Annex on two occasions.
In 2006, permit coordination and liaison responsibilities for this permit were transferred from ALC to
Marshall Miller & Associates (now Cardno) with whom we have worked closely over the past ten years.
Virginia Tech and Old Dominion University (ODU) continue to serve as subcontractors to Weanack to carry
out monitoring and research as specified in the approved plans. A new and extensive revision to the VPA
permit was approved by DEQ in December of 2012. In December 2014, DEQ PRO approved an additional
modification of the VPA permit VPA00579. The modifications included revisions to the Source Monitoring
Table, a reduction of parameters for ground water and surface water monitoring as well as annual
monitoring of ground water and surface water. This report therefore reflects the December 12, 2014
modified monitoring criteria and requirements.
During the 2017 monitoring year, materials from multiple projects were placed within the Woodrow Wilson
Bridge (WWB) Basin. These projects will be summarized in the sections that follow. Ground water and
surface water monitoring and ground water modelling was conducted by Richard Whittecar, Ph.D. of Old
Dominion University and will be detailed in Section 3.3.
On December 20, 2017, Weanack received approval from DEQ PRO for upland placement of contaminated
surficial fill material from the New Kent Wood Preservers site in New Kent County, Virginia. A Beneficial
Use Determination for placement of contaminated surficial fill material from the NKWP site at the Weanack
Land Reclamation Project was approved by the DEQ Piedmont Regional Office on August 17, 2017. Seven
samples of the surficial fill material were all below the VPA Exclusion Criteria. The 3,500 cubic yards of
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New Kent Wood Preservers material was placed as structural fill to construct internal roads in the Woodrow
Wilson Bridge (WWB) Basin
Between March 1 and May 15, 2017, Weanack accepted and placed 13,534 cubic yards of clean clay
material excavated from the foundation of the new Dominion Energy building in downtown Richmond,
Virginia in the Woodrow Wilson Bridge (WWB) Basin. The clean clay material was tested against all the
VPA Exclusion Criteria with no parameters exceeded. In addition, the clean clay material was tested at the
Virginia Tech Soils Laboratory for Weanack operational parameters Potential Peroxide Acidity (PPA) and
Total Sulfur. Based on the soils analysis lime was applied at a rate of 2.69 tons/kilotons on a dry weight
basis to neutralize the material. The clean clay was utilized to line the bottom in the deeper end of the
Woodrow Wilson Bridge (WWB) Basin and will be saturated.
Monthly reports required by Part I. B. 6. of VPA00579 have been compiled and submitted by Cardno with
input from Weanack Land LLC. The description of agronomic practices contained in this report is based
upon input from Charles H. Carter III of Weanack Land LLC with review by Lee Daniels, Ph.D., Virginia
Tech. Ground water and surface water sampling and ground water modelling was conducted by Richard
Whittecar, Ph.D., Old Dominion University. Dr. Whittecar provided the hydrogeologic narrative and related
figure in the report. Lee Daniels, Ph.D., Virginia Tech provided much narrative information utilized in this
report.

We certify under penalty of law that this document and all attachments were prepared under our
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on our inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information is, to the best of our knowledge and belief, true, accurate, and
complete. We are aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.
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Figure 2-1
Figure 2-1. Map of basin location and monitoring wells around the Woodrow Wilson Bridge (WWB) Basin
and sediments contained within it and discussed in this report. The Shirley Plantation (SP) drinking well in
the NW corner of the map was also sampled but is not shown. The dashed line corresponds to a local
terrace scarp which defines the base of older river sediments to the West. Please note that this map shows
all wells installed over time at the WWB Basin and certain wells are not currently sampled. Monitoring
locations are detailed below. Figure 1 from W. Lee Daniels, Virginia Tech.
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Figure 2-2
Figure 2-2. Map of basin location and monitoring wells sampled around the Earle sediment basin as
discussed in this report. The WWB basin lies to west, across the ephemeral drain shown running south
towards Eppes Creek. FYI: The Appomattox River Landfarm Pilot Study (LPS) and Maryland Ports
Administration (MPA) projects were previously located to the southeast of well SEW 51 and approximately
50 feet uphill from the original edge of sediments deposited into this basin. Another monitoring well (SEW
57) is not shown on this figure but lies just downgradient from the LPS cells very close to the NE corner of
the Earle pond boundary. Figure 2 from W. Lee Daniels, Virginia Tech.

3

Water Quality Monitoring Methods

3.1

Woodrow Wilson Bridge (WWB) Basin Monitoring Locations

In 2017, quarterly routine monitoring for water level, temperature, pH and EC was conducted in February,
May, August and November. Under the approved December 2012 monitoring plan revision, we continued
to perform the detailed water quality sampling annually. Furthermore, our detailed water quality sampling
locations were modified from all wells available on-site to a minimum of the six specified below. These
locations and labels were originally clarified via email and memo interactions with DEQ over the summer of
2006 and were also detailed in an Operations and Maintenance (O&M) Manual revision submittal (October
2009) by Marshall Miller & Associates, a predecessor of Cardno. The following set of locations (see Fig. 1)
was used for sampling and annual water quality analysis (as required in the Dec. 2012 and 2014 revisions)
in November of 2017. Water quality samples from the November sampling event were analyzed by Air
Water & Soil (AWS) Laboratories of Richmond, Virginia.
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Upgradient groundwater wells: SDS 3 and SW 43
Downgradient groundwater wells: SW 30 and SW 31
Surface water: SW2 has been sampled over time from the continuous water body present within the dikes
(SSG3 is the staff gage reading in that pond). The old mining slimes pond to the south of the WWB basin
was dry for the vast majority of sampling dates between 2005 and 2009, and therefore reporting on that
location (SSG 2/SW 3) was discontinued.
Owner’s drinking well: SP-well (reported with Earle well array in this report).

3.2

Earle Naval Weapons Station (Earle) Basin Monitoring Locations

Procedures and rationale for the location, installation and sampling of the primary water quality
monitoring points for the Earle Basin were included in the 2005 permit revision materials, the 2006 annual
report and the October 2009 revisions to the O&M Manual. The following set of locations (see Figure 2-2)
was used for sampling and annual water quality analysis in November of 2016. Water quality samples from
the November sampling event were analyzed by Air Water & Soil (AWS) Laboratories of Richmond,
Virginia.
Upgradient groundwater wells: SEW 51 and SEW 54
Downgradient groundwater wells: SEW 52, SEW 53 and SEW 58
Surface water: SW 5 is sampled from within the Earle Basin ponded portion (Figure 2-2).
In 2017, quarterly routine monitoring for water level, temperature, pH and EC was conducted in February,
May, August and November.
Monitoring parameters for the November 2016 water quality sampling were specified in the December 2012
permit revision and differ in many ways from the older “partial suite” and “full suite” parameters that were
applied differentially to the WWB and Earle Basin water quality monitoring schedules. As per the revisions
of the December 2012 permit revision, and as approved in December 2014, sampling frequency for the
water quality analysis was decreased to once a year for all primary locations and monitoring since 2014 has
tested for a reduced list of parameters.

3.3

Well Maintenance and Hydrogeologic Analyses

With the help of Weanack staff members who cleared brush and access roads, Old Dominion University
(ODU) maintained the well sites around the existing basin containing the Woodrow Wilson Bridge (WWB)
and Earle Basin sediments. We conducted routine monitoring of wells and ponds around the WWB and
Earle Basin sites for water levels, pH, conductivity and temperature in February, May, August and
November 2017. We collected water samples around both the Earle and WWB basins for prescribed
comprehensive water quality analyses on November 12 - 13, 2017.
Water flow analyses for the two basins are combined on one map (Figure 3) due to the close proximity of
the basins. This more comprehensive view gives a larger perspective of the relationships of water flow
through this topographically and stratigraphically complex setting.
3.3.1

Woodrow Wilson Bridge (WWB) Basin Site

Relatively normal to dry conditions during 2017 caused water levels in the ponds and wells to fluctuate
within the lower range of water levels observed during the past several years. Pond levels are maintained
by a combination of direct precipitation and groundwater inflow from the sediment mound deposited in the
western end of the disposal area.
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Analyses of water flow direction for the WWB disposal site shown in Figure 3-1 indicate no important
change in flow directions from previous analyses. As is usual, minor changes were observed over time and
over short distances. Shallow wells and wells close to storm water drainage ditches proved to be the most
responsive to rainfall events, being the most likely to rise after one of the few rain showers. The close
relationship between the shape of the berm and groundwater contours reflects the permeable connection
between the fill sediments, the pond, and surrounding aquifer. Variations in hydraulic conductivity of these
permeable sediments over short distances cause the locally steep gradients in the water table.
Field tests of pH, EC and temperature in monitoring wells around the WWB site produced values that were
similar to past readings. The two down-gradient wells – SW30 and SW31 – showed slightly elevated EC
values in 2017. SW30 ranged between 1166-1443 µS while SW31 values were between 644-873 µS;
background wells (SDS3 and SW43) varied between 160-668 µS during 2017. All of these values, though,
fall within the range of EC values commonly seen in these wells so the 2017 values do not seem to be a
significant departure.
3.3.2

Earle Basin Site

The groundwater flow analyses of the Earl Basin site (Figure 3-1) also show no important change in flow
directions from previous analyses. As in the WWB basin pond, water in the Earle Basin pond inside of the
berm (measured at SSG5) fluctuated between the lower range of water levels measured in past years.
Water levels in monitoring wells indicate disposal pond water does not influence the groundwater flow
patterns surrounding the Earle Basin sediments in any measurable way. The clay-rich substrate across the
floor of the basin, purposefully compacted and smeared to reduce its permeability, effectively retains most
basin water. The gentle ground water ridge that lies several meters below the level of the pond existed
before the sediment basin was constructed and our data do not indicate that it has changed in any
important way due to the filling of the basin.
The water pH and conductivity readings for most of the monitoring wells around the Earle Basin are values
typical for groundwater in this hydrogeologic setting. The water in the Earle Basin sediment retention basin
is brackish, reflecting the pore water quality of the estuarine sediments placed in the basin. Fluctuations in
pH and EC values also reflect the influence of rainfall events within a few days of sampling times, as well as
the dry conditions during much of the year.
The conductivity values for SEW53 and SEW58 - down-gradient monitoring wells southeast of the disposal
area – continued to be elevated during the year. From July 2007 to February 2015 values at SEW53 rose
from relatively stable values of approximately 300 µS to 7,480 µS; however in 2015-2016 EC values in that
well varied irregularly between 6,680-7,820 µS with no clear increasing pattern. During 2017 EC values
peaked in February (8,990 µS) and declined through the year to 7,180 µS. At SEW58, during 2017 values
at SEW58 continued their multi-year rise, peaking in February at 2850 µS and then plateaued at 2,350 µS.
SEW53 sits 25 m directly south of the berm around the Earle basin; SEW58 is approximately 50 m downgradient of SEW53. The trends in data from these wells suggest that brackish seepage water from the
basin has formed a salinity plume extending at least as far as Well 58. In SW52, the other down-gradient
well, EC levels in 2017 fluctuated in the range of values measured at that well since 2007 (361 to 212 µS).
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Figure 3-1
Figure 3-1. Ground water flow around the placement site for the Woodrow Wilson Bridge sediments
(western disposal basin) and the Earle Basin sediments (eastern disposal basin). Wells are marked with
the number of their label; wells and ponds marked with grey labels were not used in the analysis of flow for
the days sampled (here 12 Feb 2017). Contours show the shape of the water table surface and are in feet
elevation. Grey lines denote roads, creeks, and the compacted sediment berms that contain the disposal
sediment. The large dashed line notes location of a distinct scarp between a higher terrace that underlies
the Earle Basin and the lower terrace that underlies the Woodrow Wilson Bridge (WWB) sediment disposal
site. Figure 3 by Rich Whittecar, Ph.D., Old Dominion University.

4

Detailed Water Quality Results for 2017

The monitoring wells around the WWB and Earle Basins were sampled quarterly in 2016 for water level,
temperature, pH and EC. Data are presented in Appendix A and no significant departures from previous
years were noted beyond the conductivity data for SEW 53 and 58 as discussed below.

4.1

Woodrow Wilson Bridge (WWB) Basin

Field tests of pH, EC and temperature in monitoring wells around the WWB site produced values that were
similar to past readings. The two down-gradient wells – SW30 and SW31 – showed slightly elevated EC
values in 2017 vs. 2016. SW30 ranged between 1166-1443 µS while SW31 values were between 669-873
µS; background well SDS3 varied between 160-294 while background well SW43 varied between 583 - 668
µS during 2017. All of these values, though, fall within the range of EC values commonly seen over time for
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these wells, so the slightly higher 2017 values do not seem to be a significant departure. As discussed in
earlier reports, we attribute these EC values to long-term slow oxidation and weathering of the non-acid
forming sediments that dominate the WWB.
The detailed water quality data for the November 2017 sampling (Appendix 2) revealed no significant levels
of concern for any parameters analyzed and no obvious changes from previous year results. The only
parameters that continue to show a significant influence of the weathering dredge materials (via differential
analysis of up- vs. downgradient) wells are sulfate and TDS as discussed in previous reports. The
downgradient levels remain moderate, however.

4.2

Earle Basin

The water pH and conductivity readings (Appendix 1) for most of the monitoring wells around the Earle
Basin are values typical for groundwater in this hydrogeologic setting. The water in the Earle Basin
sediment retention basin continues to be brackish, reflecting the pore water quality of the estuarine
sediments placed in the basin. Fluctuations in pH and EC values also reflect the influence of rainfall events
within a few days of sampling times, as well as the normal to dry conditions during much of the year.
The conductivity values for SEW53 and SEW58 downgradient monitoring wells southeast of the disposal
area – continued to be elevated during 2017. From July 2007 to February 2015 values at SEW53 rose from
relatively stable values of approximately 300 µS to 7,480 µS. However, in 2015-2016, EC values in that well
varied irregularly between 6,680-7,820 µS with no clear increasing pattern. In February 2017 EC in SEW53
reached a maximum of 8,990 µS then decreased through the remainder of the year to 7,150 µS which has
lower than any reading in 2016. At SEW58, during 2016 values at SEW58 continued their slow multi-year
rise, increasing from 1,677 to 2,480 µS. In 2017, EC values reached a maximum of 2,850 µS in February
then lowered and levelled off at 2,350 µS for the remainder of the year. SEW53 sits ~75 feet directly south
of the berm around the Earle basin; SEW58 is approximately 150 feet further downgradient of SEW53. The
trends in data from these wells suggest that brackish seepage water from the basin has formed a salinity
plume extending at least as far as Well 58. As detailed in previous reports, this salinity plume is due to a
coarse textured gravel lens (former roadbed) that passed below the original dike wall and was not
adequately sealed during original construction. This issue was resolved via new construction and sealing
several years ago and we assume that these salinity levels at both locations will eventually diminish over
time. It continues to be important to note that at SW52, the other clearly down-gradient well, we have not
noted any significant increase in EC over time. After a slight rise in conductivity readings in 2015, the values
measured lower in 2016 followed by one slightly higher value of 361 µS in February 2017 then a decrease
to 212 µS by November. The February 2017 value was the only value that was out of the range of
fluctuating values measured at that well since 2007 (134-267 µS).

5

Dredge and Other Sediment Placement Activities

Between March 1 and May 15, 2017, Weanack accepted and placed 13,534 cubic yards of clean clay
material excavated from the foundation of the new Dominion Energy building in downtown Richmond,
Virginia in the Woodrow Wilson Bridge (WWB) Basin. The clean clay material was tested against all the
VPA Exclusion Criteria with no parameters exceeded. Results of the testing compared to the Weanack VT
Soil Screening Level Template is included in Appendix C. In addition, the clean clay material was tested at
the Virginia Tech Soils Laboratory for Weanack operational parameters Potential Peroxide Acidity (PPA)
and Total Sulfur. Based on the soils analysis lime was applied at a rate of 2.69 tons/kilotons on a dry
weight basis to neutralize the material. The clean clay was utilized to line the bottom in the deeper end of
the Woodrow Wilson Bridge (WWB) Basin and will be saturated.
On December 20, 2017, Weanack received approval from DEQ PRO for upland placement of contaminated
surficial fill material from the New Kent Wood Preservers site in New Kent County, Virginia. A Beneficial
Use Determination for placement of contaminated surficial fill material from the NKWP site at the Weanack
Land Reclamation Project was approved by the DEQ Piedmont Regional Office on August 17, 2017. Seven
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samples of the surficial fill material were all below the VPA Exclusion Criteria. Results of the testing
compared to the Weanack VT Soil Screening Level Template is included in Appendix D. The 3,500 cubic
yards of New Kent Wood Preservers material was placed as structural fill to construct internal roads in the
Woodrow Wilson Bridge (WWB) Basin

6

Summary of Agronomic Practices by Placement Site

6.1

Woodrow Wilson Bridge (WWB) Basin Farmed Areas

Corn yields on the WWB in 2017 were 163 bushels per acre (BPA), considerably lower than the anticipated
yield of around 225 BPA under normal growing conditions, and the national average of 194 BPA. A cold
and wet planting season and a significant spring hail storm impacted early growing conditions. Yields in
nearby native soil corn fields were also impacted, but not as significantly as the WWB corn yields. The
reason for the greater loss of yield for the WWB corn is unknown, but could be due to cold air pooling within
the basin during germination, more advanced early season growth and thus greater harm due to weather
impacts, or other micro-climatic factors.
Last year, lime was added at 1 ton per acre to raise soil pH to 6.5, the first time that lime was needed for
the WWB material since it was first farmed 15 years ago. Despite that, the soybean yield in 2016 was 64
BPA, well above the national average of 49 BPA. The poorer yield of the 2017 crop may be based upon
micro-climatic conditions rather than from a sudden loss of soil productivity between 2016 and 2017. In
2018, full-season soybeans will be planted in the WWB and the results monitored against local native soils.

6.2

Earle Basin Farmed Areas

The Earle Basin has four primary areas (Figure 6-1). Area 1 is the Southwestern area of the basin, is the
highest elevation, and raised soybeans in 2017. Area 2 is the central Southern area, is the second highest
elevation and raised soybeans in 2017. Area 3 is the Eastern area, is the second lowest elevation, was not
farmed in 2017, and is still drying from placement of material from the HRSD Yorktown Diffuser
project. Area 4 is the Northern area and is the lowest elevation and contains ponded water.
Areas 1 and 2 were planted in 2017 with full-season salt-excluder soybeans, which are able to exclude
salinity impacts in the more sensitive early stages of growth. Area 1 yielded 35 bushels per acre BPA and
Area 2 yielded 47 BPA. Yields were limited by a mini-drought in July and September. This is the first large
area to produce a fully successful crop of soybeans on the Earle basin. Success is attributed to the saltexcluder soybeans and the reduction in the upward wicking of salts during large rain events due to ditching
that took place in late 2017 and early 2017. Of particular note is that the ditching was more successful in
moving surface water from Area 2 than from Area 1. Area 2’s higher yields can further be broken down into
two sub-areas with the higher elevation, sandy area yielding about 30 BPA and the lower, silty area yielding
in the 57 BPA range, which was above the national average of 49 BPA. Although at a lower elevation
overall than Area 1, Area 2 has fewer concave and poorly drained spots caused by differential settling of
the dredged sediments in recent years.
Area 1’s ditching was not entirely successful in preventing ponding of rainfall and upward wicking of salts
due to a number of low areas. Disturbance of the soil by ditching in Area 1 brought deeper, salty sediments
to the surface in part of the field and reduced yields on approximately 1 acre. Higher salinity and pH on
another 1 acre from recently placed Enviva material also limited yield in Area 1. The natural attenuation of
salinity and pH in the Enviva material and ditched areas should improve yields in Area 1 in future years.
Given that 2-3 acres of Area 1 were essentially non-yielding, the productive acres were averaging more in
the 40-44 BPA range even though they were still somewhat impacted by ponding from heavy rainfall
events. Improved soybean yields in the future can be expected as these issues are addressed.
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The factors affecting field viability from a dredged material management standpoint for marine/saline
materials appear to be: final grade of dried material surface, drainage, salinity, wicking, uneven settling, and
particle size & sorting due to placement method. The ability to remove improved sediments from the basins
at a point in the near future for placement onto nearby native farm fields should be considered for
enhancing the overall productivity of the farm lands. Harvester yield monitors on the local native soil fields
show considerable variability across a given transect. Typically, areas of erosion, changes in soil types,
elevation changes, field edges, and other differences are revealed by the yield monitor to be locally
producing less than the field average. Amending the low-output areas with higher quality dredged
sediments from a basin could potentially boost the total yield of a field significantly. A future demonstration
of dredge sediment amendment to low productivity native soils is recommended to study the depth of
amendment needed, effects of residual salinity from the dried and placed dredge sediments, underlying
native soil characteristics, elutriates, runoff potential, before- and after-amendment crop productivity, and
other important soil and crop yield parameters.

Figure 6-1
Figure 6-1: Earle Basin farmed areas on Google Earth Aerial image March 4, 2017. Four framed areas as
well as location of former Appomattox River Landfarm Pilot Study (LPS) and Maryland Ports Administration
(MPA) Demonstration Project are labelled. The LPS and MPA were decommissioned and removed in
December 2016.
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7

Overall Summary and Conclusions

Overall, Weanack, Virginia Tech, Old Dominion University and Cardno continue to observe no significant
short- or long-term impacts of dredge material placement into either the WWB or Earle Basin on overall
water quality with respect to metals, organics, nutrients, pH, etc. That being said, the elevated EC levels
observed in SEW 53 (outside of the Earle Basin berm) over the past five years, and to a more limited extent
in SEW 58 (further downgradient), continue to indicate that a plume of brackish groundwater migrated out
of that basin for some period of time. As reported in the last several years of annual reports, remedial
corrective measures were applied in 2012, and we will continue to monitor the water quality in these wells
to determine whether additional corrective measures are needed.
In 2013, an increase in EC and sulfate levels in two downgradient wells for the WWB basin was noted, but
that response was clearly due to unintended consequences of the import of moderately sulfidic construction
sediments that were limed and placed below the water table. Since 2013, the EC and sulfate levels have
dropped again as expected, but still remains somewhat elevated. The 2017 detailed water quality data
analysis showed no significant changes from previous years. Sulfate and TDS continue to remain elevated
in certain downgradient wells due to background weathering and oxidation of the placed dredge materials,
however, these parameters are not at levels of concern.
The cured dredge materials in the WWB basin continue to be some of the best agricultural lands in Charles
City County and clearly demonstrate the beneficial use potential of upland placement of appropriately
screened and placed dredge materials. Similarly, despite the original saline nature of the dredge material,
all areas of the Earle Basin sediments continue to improve in their ability to support normal agricultural row
crop production within several years after placement and dewatering. This further supports our overall
conclusions regarding beneficial use potentials.

February 15, 2018
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