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ILLIAMS
2700 FAST DURLINGRANVILLE ROAD « SUITE 400 « COLUMBUS, OHIO 132314054
ENVIRONMENTAL CONSULTANTS, INC, TELEPIONE: (614) B82-91 22 » FAX: (614) B42-4200 « 1-800-635-3810
MEMORANDUM
TO: Lisa Humphreys, USACE PBOW Coordinator, and others

FROM: Julic Weatherington-Rice

RE: Bedrock Monitoring Well Placement Amendment Review Request to the
Technical Review for the RAB of the “Draft Site Specific Sampling and
Analysis Plan Remedial Investigation, Part 1, at Acid Area 1" by Jacobs
Engineering

DATE: June 12, 2007

Per our current contractual arrangement with USACE which requires both a technical
memorandum for each report and an educational explanation to the RAB, this
memorandum constitutes the technical review of the Bedrock Monitoring Well Placement
Amendment Review Request to the Jacobs report “Draft Site-Specific Sampling and
Analysis Plan Remedial Investigation, Part 1, at Acid Area 1. Please forward these
comments to those who should receive them. As this is not one of the scheduled reviews,
it is not my intention to produce an educational memo at this point in time for this
request. This technical memo should serve if one needs to be sent to the RAB. If an
additional educational memo is required, please let me know and | will develop one.

Per an e-mail request from Rick Meadows on June 6, 2007 to me to review additional
information Re: the depth of the new monitoring wells planned for Acid Area I, T am in
receipt of the following e-mail and documents from Jim Beaujon:

i 2 Attached Figure 6-5 (modified Shaw Figure 6-5 from the 2004
groundwater report) shows Acid Area #1 and highlighted wells AA1-
BEDGW-001and MNTA-BEDGW-001 relative to the groundwater trough.
Acid Area #1 is just south of AAI-BEDGW-001 with its eastern half covered
by that well's label.

2. Attached portion of Table 4-2 from Shaw's 2004 groundwater report
provides the well construction details for AAI-BEDGW-001 and MNTA-
BEDGW-001 highlighted. Primary pieces of info are: ground surface at
AA1-BEDGW-001 isat about 639 feet above mean sea level (msl); both wells
are about 65 feetdeep or they reach an elevation of about 574 feet above msl.
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3 Attached portion of Table 6-1 from Shaw's 2004 groundwater report
provides in highlighting the groundwater elevation measurements we have
for AA1I-BEDGW-001 and MNTA-BEDGW-001. Relevant pieces of
information. Apparently we had no monitoring well activities ongoing
during the 1999 drought year as no readings are listed for that year. The
lowest groundwater elevation reading we have for these two wells occurred
in MNTA-BEDGW-001 in November 2002 at 606 feet above msl.

4. Our contract allows Jacobs to go as deep as 75 feet below ground surface.
Generally there is some on-site professional judgment applied as to how deep
to bore the hole after water is encountered but since AAI-BEDGW-001 and
MNTA-BEDGW-001 are both 65 feet deep the new wells would tend to be
expected to be at least that deep also.

5. I've attached the 2001 cross section (from Shaw's/IT's 2001 groundwater
report), which has AA1-BEDGW-001 and MNTA-BEDGW-001 shown left of
center, to help visualize the well installation. When the water level was at
606 feet msl these wells still had about 30 feet of groundwater in them.

Conclusion- Unless there is a significant (>30") drop in the water table around Acid
Area #1, wells installed to a depth of 65' or more should be ok.

Jim Beaujon

Introduction to This Review and General Water Level Recommendation

It is important to note that all of these documents were prepared before I became
involved in this project and they demonstrate precisely the reason for generating regular
water level maps for the area each time water levels are taken at the site. [ understand
that these water levels are now taken quarterly. It would be extremely helpful to provide
tabular water level results by well (calibrated to above mean sea level data and/or with

~ the calibration information attached) and a blank site map of the well locations at the
RAB meetings so that members of the RAB and other members of the review team could
create their own water level maps for their own reviews if they so choose. This level of
request should significantly minimize the actual time required by US ACE staff to
support as opposed to requesting staff and/or contractors to add an additional work effort,
without funding, for the actual creation of fully developed ground water flow maps. It is
important to separate the wells by shale/overburden and by limestone (and any other
classification that may exist) since water levels from one type of well should be kept
separate from other types of wells. If such a well location site map is available and/or
developed, it should extend far enough north and east to include the Wagner Quarry
sump since this ground water level is now known and basically “fixed” at 460 feet ams|
(above mean sea level).
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My review comment 12 to the original report stated as follows:
Figure 5-1 Acid Area 1 Groundwater Sampling Locations

12. The depths of the new bedrock ground water monitoring wells need to be
determined, in part, by the lowest static water levels at AAI-BEDGW-001 and
MNTA-BEDGW-001 for late summer and fall of 1999 if there are readings for that
period for these wells. This was the last serious drought year for this area. In
addition, the pumping cone from the Wagner Quarry must also be considered in
determining the target depth for the three new wells. If they are finished too high,
they will be dry part or all of the time.

Review from Tables 4-2 and 6-1

From the information on Table 6-1, it is apparent that not only were AA1-BEDGW-001
and MNTA-BEDGW-001 not measured during the drought year of 1999 to 2000, none of
the other wells on the site were measured either so we have absolutely no idea how much
lower the levels were during that drought period then that have been during other periods
of time. We have data provided for May 5, 1998 and September 20, 2000 which bracket
the drought period, but they are too carly and too late a set of readings to be useful
predictors of how much water levels fell over the site during the drought. We do know
from ODNR’s records, what the annual dewatering records for the Wagner Quarry are as
follows for those years (but please remember that these numbers reflect calendar years
and so therefore do not measure the reduced pumping rates for the worst part of the
drought).

1998 332,280,000 gallons dewatered for the year
1999 242,100,000 gallons dewatered for the year
2000 275,310,000 gallons dewatered for the year
2001 308,690,000 gallons dewatered for the year
2002 328,810,000 gallons dewatered for the year.
2003 400,860,000 gallons dewatered for the year
2004 376,110,000 gallons dewatered for the year

When I review the water level measurements for AAI-BEDGW-001, MNTA-
BEDGW-001, and BED-MW 16, | don’t see any obvious patterns from the data
presented on the tables. There is no obvious change between 05/05/1998 (632.96°
amsl [above mean sea level]) and 09/20/00 (630.70° amsl) for BED-MW16. The
second reading is 2.26 feet lower than the first one. However, the next time the wells
were checked, in 01/17/01, there was no measurement taken for that well (but [ don’t
know why because that information is not present on the table).

The 08/15/01 reading for BED-MW 16 was 630.14" amsl but the follow up reading on
11/15/01 was 605.56° ams| which is a huge drop of 24.58 feet. After that, the well is
not monitored for 02/27/02, 05/04/02, 08/06/02, and 11/21/02 (with no explanation as
to why that is the case). On 03/18,19/03, that well is back up to 632.95" amsl, just
about where it was in 05/05/1998. The bottom of that well is 559.36" amsl.
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AA1-BEDGW-001 has a completely different pattern. That well begins to be
measured 11/12/97 and, with the exception of one round in 01/17/01 where it is not
measured either (again with no explanation as to why), all of the readings except one
range in the 609 to 613" amsl range. The one notable exception is 09/20/00 where it
Jjumps up to 626.74’ amsl, a 14.8 foot increase from the previous reading.

MNTA-BEDGW-001 also begins to be measured 11/12/97. It shows its highest
reading on 05/05/98 of 612.80" amsl, it is NOT measured on 09/20/00 or on 01/17/01
like the other two wells (again with no explanation on the table), but then it seems to
settle down and for the last seven rounds, the water level has been maintained
between 607 and 608’ amsl. There is no obvious and/or predictable pattern to these
three wells during the drought period. In addition, wells that are in close proximity to
each other are behaving in opposite directions and, for some undocumented reason(s),
then not being measured. The jumping around of the numbers in the years of 1998 to
2001 look like the wells are being influenced by something(s) on site and/or off site
but it is not clear without constructing water level maps for these years and collecting
data for on site and off site pumping operations what or why these patterns exist. It
may also have something to do with precipitation, but if that was the case, the wells
should be moving more in tandem than they are. Please see my Table 1 which is an
excerpt from Table 6-1.

Table |

Water Levels over time for Selected Wells

Date AAI-BEDGW-001 MNTA-BEDGW-001 BED-MW16

05/05/98 611.94 612.80 632.96
09/20/00 626.74 - 630.70
011701 e - ne
08/15/01 610.04 609.00 630.41
11/15/01 608.88 607.41 605.56
02/27/02 610.11 608.21 (k)

Notes: (k) Note for MK-MW 17 put in the BED-MW 16 column of the table and then
not monitored any more

Given the lack of information available, the only suggestion that I can make about the
installation of the new monitoring wells as is related to the 1999 low water levels of
the drought year is to make them as deep as possible and make the screen length
and/or the sand pack length as long as possible so as to take advantage of the
intersection of as many vertical fractures as can be intersected by the well boring.
The horizontal bedding layers generally supply less ground water flow than the
vertical jointing fractures. However, because of the karstic nature of these
formations, there can be significant solution enhancement of the horizontal bedding
planes in some settings.

Care should be taken when logging the holes to note all the bedding planes and
vertical fractures intersected. This is especially true if the coring rods drop through
voids as the core is being taken. We have experienced that situation when drilling the
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Delaware/Columbus Limestones close to the Olentangy/Ohio Shale crop here in
Franklin County on more than one occasion. If that does occur, the distance of drop
should be noted on the log as it will not be obvious when looking at the core in the
core box. Photographic documentation of the full cores is also very helpful for other
reviewers. If it is possible to annotate the photos and/or the logs by reference, that
would also be helpful if it is not beyond the scope of the original contract.

Questions Generated from this part of the Review

1. Any explanations relating to the changing water levels at the three wells discussed
over time would be appreciated. I am especially perplexed about the fact that unusual
high readings and unusual low readings can occur at the same time in adjacent wells.

Review from Figure 6-5, Delaware Limestone Groundwater Elevation Contour
Map (August 2004)

Typically in this part of Ohio, unless ground water levels are being stressed by
ground water withdrawals for public water supplies and/or dewatering, static water
levels closely mirror the flat surface topography. Once Lake Erie is reached (here
Sandusky Bay), the lake level becomes the same as the ground water level and as you
move out into the lake, the land level falls beneath the level of the lake. That is not
the picture that is presented in this Figure 6-5. While the land surface is relatively
flat, for instance, the drop in surface elevation from BED-MW16 (633.36" amsl) to
BED-MW33 (619.87" amsl) is only 13.49" drop in elevation; the ground water drop is
from 632.73 at BED-MW 19 to 545.83” amsl at BED-MW?33 for a drop of 86.9" over
the same distance. According to the Erie County Soil Survey GIS map, the distance
between BED-MW 16 and BED-MW?33 is about 8,500 for a ground water gradient of
just over 0.01 or ~1:100. A gradient of 0.0018 or ~1:560 would have been more
typical for this area. In fact, the static water level at BED-MW33 is on the order of
25 feet below the level of Lake Erie. Assuming that there is no physical problem
with the construction of the well that static water level reading cannot physically
happen unless there is a pumping source some point to the northeast beyond BED-
MW33 that is exerting its influence as far south as BED-MW16. The southeast
corner sump of the Wagner Quarry is about 3,500’ beyond BED-MW33. The
direction of ground water lowering is determined by placing a perpendicular line
across the ground water contours. Such an arrow is shown near well IT-MWO06.
There the direction of ground water flow is projected to be to the northeast.

In fact, with the exception of the flat area to the southwest of the NASA Reactor,
almost the entirc portion of the site shown in the Figure 6-5 that was supplied to me is
demonstrating significant static water lowering to the northeast. The corner of Acid
Area 2 that is shown on this abbreviated version of what probably is a lager figure,
shows a reversal in ground water flow to the southwest in the area of AA2-BEDGW-
001. In addition, there are several locations where contour lines are drawn through
water levels which do not support the placement of the lines.
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Questions Generated from this part of the Review

12.

Why is there at 86.9 foot drop between BED-MW 16 and BED-MW33?

Why is the static water level reported in BED-MW33 approximately 25° below
Lake Erie?

Does this Groundwater Elevation Contour Map (August 2004) gencrate
information that supports a connection to the dewatering sump in the southeast
corner of the Wagner Quarry? If not, why not? What other explanation can be
developed for the significant changes in the ground water gradient over the site,
especially to the north of the site?

The 630 contour is placed next to TNTA-BEDGW-001 but the Static Water level
reading for that well is 604.457 Why did this happen?

By the time that this map is generated, BED-MW27, another “stinky” but also
contaminated well on the northern perimeter of the site has been-abandoned. The
Abandoned well sits between the 600 and 595 foot contours. However, the static
water levels for this well were never measured at higher than 582.54" amsl during
the first measurement, falling to 573.69" amsl at its last reading. These historic
lower water levels were not considered when the August 2004 map was drawn.
Why?

There are a scries of limestone bedrock monitoring wells surrounding the NASA
Reactor. The 600’ contour line is drawn though this group of points. However,
the ground water clevations range from a high of 603.31° amsl at REACTOR 1 to
a low of 577.46" amsl at RA-08D on the same contour. In addition, BED-MW23,
which is considerably south of the NASA Reactor measures 599.77" amsl. Why
was this contour constructed in this manner disregarding the two anomalous
readings? Could the contours have been constructed in another way to honor the
disregarded watcr level elevations at RA-08D and BED-MW237?

Could there be a relationship between the low levels at 2BG-BEDGW-001, BED-
MW23, RA-08D, the abandoned BED-MW27, and BED-MW33 which seem to
bisect the site? Where does the base of the “dry well” at Acid Area 3 fall into this
set of “low™ elevations? The static water level at 2BG-BEDGW-001 is still
approximately 136 feet higher than the sump at the Wagner Quarry.

There are a group of three wells at the No. 2 Burning Grounds. They range in
elevations between 615.50° amsl for 2BG-BEDGW-003 to 595.99° amsl for 2BG-
BEDGW-001. The 610° contour is drawn through the set with the 615.50" amsl
well down gradient of the 610 foot contour and the 595.99" amsl well up gradient
of the 610 foot contour. Why did that happen?

. If the contours were redrawn to better honor the static water level elevations in all

of the measured wells, would that alter the “flat area between TNTC-BEDGW-
001 (608.21" amsl) and the NASA Reactor high reading of 603.31" amsl
measured at REACTOR 1.

. This section of the site, referred to as the “groundwater trough” by Jacobs and

Shaw has a drop of only 4.9 feet between these two monitoring wells. It is the
flattest portion of the site, given the current contour arrangement. Why is it called
the “groundwater trough™?

Ohio Department of Natural Resources Div. of Water tells us that the regional
ground water flow is basically in a northern direction to Lake Erie? Why is there
a ground water reversal in Acid Area 2, showing ground water flow to the
southwest? What mechanism, either on-site or off=site is controlling this static
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ground water dip to the southwest? Has any source been identified? Has any
source been looked for? Are there data points beyond the portion of the map that
I have that establishes a continuing downward trend?

While there may well be logical answers and/or explanations for the questions I have
raised, those answers and/or explanations are not clearly contained in the information
that is provided to me. Instead, my review of the August 2004 Groundwater
Elevation Contour Map indicates a sharp downward gradient from the area of BED-
MW 16 to the north-northeast the the Wagner Quarry sump. In addition, there seems
to be some control exerted by the NASA Reactor sump but its actual impact is not
easily observed because of the number of data points that are not honored by the
contour lines. At a minimum, this static ground water map of August 2004 does not
have the appearance of a site that exists under natural static water conditions.

It will be important to take into consideration these relationships when the locations
and depths for the new monitoring wells at Acid Area 1 are installed. Even more
importantly, it will be critically important to take these static water level relationships
into consideration when new monitoring well sites are selected for the ground water
remediation of the various contaminated areas of the site. Different gradients will
result in different times-of-travel across and off the site.

This concludes this preliminary review of the materials that have been provided to me
for the purpose of determining the depths and screen lengths for the new Acid Area |
limestone ground water wells. These tables and maps have triggered more questions
in my mind than they have resolved. | am hoping that explanations are forthcoming.
Please forward these comments to those who should receive them, including the
relevant people at Jacobs and Shaw. I will be looking forward to their responses. If
you have any additional questions and/or need further information from me regarding
this review, please feel free to contact me. I will be pleased to walk you through the
information contained on the August 2004 carbonate static ground water map as best
I can.
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