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November 15, 1999

Mr. Gary Robertson

Washington Department of Health
Waste Management Section
Division of Radiation Protection
P.O. Box 47827

Airdustrial Park, Building 5
Olympia, Washington 98504-7827

RE: Radioactive Materials License WN-10133-1; License Condition No. 29:
Request for Termination of License WN-10133-1 Issued for the Sherwood
Project Operated by Western Nuclear, Ine.

Dear Mr. Robertson:

In accordance with license condition 29 “the licensee shall expedite license termination and
follow the US Nuclear Regulatory Commission (NRC) Procedure SA-900, as specifically
identified in Appendix B (a),” Western Nuclear, Inc. (WNI) is hereby transmitting
documentation that satisfies all remaining license conditions. In addition, the steps outlined in
the US NRC Procedure SA-900 are enclosed. Specifically, the following information is attached:

1. Responses to the two outstanding administrative questions regarding the Tailing
Reclamation Plan Construction Completion Report (dated June 1997) as detailed in your
letter dated September 21, 1999;

2. Responses to the 12 issues in your letter of August 20, 1999 which summarized the
results of WDOH surface stability inspections;

3. A final Monitoring and Stabilization Plan Report indicating the successful
post-construction reclamation success;

4, An inventory of the license with discussion of each condition and conclusions that all
license condition requirements have been met;

5. Our documentation of completed remedial and decommissioning actions (step 1 of the
NRC Procedure SA-500);

6. A discussion of the additional steps required by the NRC Procedure SA-900 and the
responsible parties for each step;

7. An environmental report satisfying requirements of Criterion 9, 10 CFR Part 51 and
WAC 246-252-030 and referenced in the February 16, 1999, draft NRC Procedure SA-
900; and

8. A copy of the previously submitted “Certificate of Disposition of Materials”.
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Given the information referenced above and in accordance with Step 5 of the NRC Procedure
SA-900, WNI hereby provides formal notification to the Washington Department of Health that
all site reclamation and decommissioning activities are complete and, as such, Radioactive
Material License No. WN-10133-1 should be terminated. WNI assumes that license termination
is imminent and is therefore proceeding to obtain and analyze a final groundwater sample as
required under Step 2 of NRC Procedure SA-900. Specifically, that requirement states “At
license termination, the State should require licensees to sample for all constituents previously
identified in the tailings liquor to ensure that no further remediation is necessary.” This activity
is being performed in coordination with Ms. Dorothy Stoffel of your staff.

WNI wishes to expedite license termination as required by License Condition 29 and, therefore,
requests that this submittal receive your prompt attention. If we can be of assistance with your
review and approval of these last remaining issues, please let us know.

Sincerely,

Z

Brad K. DeWaard
BD/hr

Enclosure

cc: L. J. Corte, Esq. (w/enc.)
E. M. Schern (w/enc.)
L. L. Miller (SMI) (w/enc.)
H. W. Shaver, Esq. (S&L)(w/enc.)
E. Fordham (WDOH)(w/enc.)
D. B. Stoffel (WDOH)(w/enc.)
J. R. Blacklaw (WDOH)(w/enc.)

WNI - Central File (Sherwood, WN-10133-1, L.C. 29), 2 copies
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Outstanding Administrative Issues | November 1999

TAILING RECLAMATION PLAN COMPLETION REPORT
OUTSTANDING ADMINISTRATIVE ISSUES

In a letter from WDOH dated September 21, 1999, it was stated “. . . the department is satisfied
that mill decommissioning and tailing reclamation activities at the Sherwood Project site are
complete and acceptable in meeting regulatory and license requirements.” However, the WDOH
requested additional information on two issues. The WDOH requests and the WNI responses are
presented below.

WDOH REQUEST

Please provide AutoCAD electronic files to the department that indicate the Tailings
Reclamation Plan plans and specifications as officially approved and revised by your licensed
engineer, and as documented in the as-built report (for the northern alignment of the diversion
channel). Please provide 5 copies of these files on PC readable CD format.

WNI RESPONSE

Enclosed are 5 copies of the as-built map and 5 electronic copies on CD format which include
the AutoCAD drawing file and a text file containing the survey data points.

WDOH REQUEST

Please explain how this void area (an area approximately 150 square feet downstream of
confluence G) was overlooked during construction, and quality assurance inspections, including
your preparation of Appendix H of your response report.

WNI RESPONSE

The diversion channel is approximately 9,000 feet long. The average channel cross section has
approximately 75 feet of riprap along the sides and bottom of the channel. The total area of
riprap is approximately 675,000 square feet. The area in question is approximately 0.02% of the
total area. Therefore the small area that was “overlooked” is a small insignificant section of the
channel. Additionally, riprap was placed in this area to fill the void after the WDOH supervisor
verbally iterated to WNI during the field review on September 7, 1999 that placement of riprap
in this area would end all further questions regarding riprap placement. The placement of the
additional riprap was inspected and approved by the WDOH.

granite\p-drive\03-3 1 7\admin issues.doc
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WDOH SURFACE STABILITY INSPECTION ISSUES

In a letter dated August 20, 1999, from WDOH, a total of 12 issues were raised relative to soil
erosional stability and riprap placement. A site meeting was held on September 7 with WDOH
and WNI representatives. This meeting resulted in a plan to address the 12 issues raised in the
August 20 letter. A letter was transmitted from WNI to WDOH on September 16, 1999, that
described the actions to be taken to address each issue. A September 21, 1999, letter from the
WDOH acknowledged receipt of the September 16 letter and presented WDOH’s position on
each of the issues.

The following presents each of the 12 issues raised by the WDOH and WNI’s response to each
of the issues.

ISSUE 1

Area west of the impoundment near the dam outslope and the site access road where some
surface flow and soil erosion is occurring away from the constructed channel and culvert due to
local ditching from construction effect.

RESPONSE

Remedial construction was performed in the area to address the WDOH concerns. The design of
the remedial construction was included in a letter to WDOH dated October 11, 1999 (Attachment
A). Construction was completed on October 20, 1999, and the as-built conditions are included in
the final structural stability inspection report dated November 15, 1999, which is included in
Section 3 of this submittal.

ISSUE 2
Northwest section of the diversion channel where silty soil has been deposited in the channel.
RESPONSE

As indicated in the September 16, 1999, letter and as agreed to in the WDOH letter of September
21, 1999, the sediment deposited in this area was redistributed up- and down-stream of the area.
This regrading was completed on September 31, 1999, and was observed and approved by
WDOH personnel.

ISSUE 3

Area of gully soil erosion up-gradient of the silt collection point in the diversion channel.

\\granite\p-drive\03-317\surfstab! 109.doc
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RESPONSE

Remedial construction was performed in the area to address the WDOH concerns. The design of
the remedial construction was included in a letter to WDOH dated October 11, 1999 (attached).
Construction was completed on October 25, 1999, and the as-built conditions are included in the
final structural stability inspection report dated November 15, 1999, which is included in Section
3 of this submittal.

ISSUE 4

Areas of rill erosion in the diversion channel (both sides) up-gradient from the rock-covered
slopes.

RESPONSE

Some minor rilling has occurred on the diversion channel side slopes above the riprap lined
portion of the diversion channel. This rill erosion is most prominent on the long (approximately
100 feet) slopes on the outside slope of the channel along the east side of the reclaimed
impoundment. These long slopes exist between confluences where quartz monzonite bedrock is
at the surface of the cut slopes. An analysis was performed to determine if this rilling would
adversely impact the long-term performance of the diversion channels. This analysis is included
in Attachment B to this submittal.

As demonstrated in the analysis (Attachment B) the minor amount of rilling that is expected
along these slopes will not impact the performance of the channel. The only potential impact
would occur if excess sediment were to occur that would reduce the capacity of the diversion
channel so that the channel could not convey the runoff from the design storm event (the possible
maximum precipitation (PMP) event). As the evaluation shows, the channel was designed and
constructed to accommodate approximately 30 times the amount of sediment predicted from the
slope above the riprap.

ISSUE 5

Areas of rill soil erosion on margin slopes between the diversion channel and the impoundment
surface.

RESPONSE

Erosional stability of the margins is provided by vegetation and/or the inherent stability of the
underlying quartz monzonite. A complete discussion of the erosional stability of the margins,
including the results of the vegetation monitoring and the quartz monzonite mapping is included
in the Monitoring and Stabilization Plan (MSP) completion report which is included in this
submittal as Section 3. The monitoring, evaluation and discussion included in the MSP
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completion report concludes that the margin stability meets the performance objectives of WAC
246-252.

ISSUE 6

Area west (actually east as discussed during the September 7, 1999, site visit) (about 200 feet) of
the impoundment outfall where gully soil erosion and deposition is occurring from southerly
stormwater flow.

RESPONSE

There is a small area (approximately 3 acres) between the swale outlet and the margin, as shown
on Figure 1, that drains to the south. This drainage configuration is consistent with the original
design. As the regraded gentle slope transitions into the steeper natural topography, a small
amount of gullying and general erosion is apparent. This erosion will not, however, impact the
reclaimed tailing impoundment. Any head-cutting would be limited to the small drainage basin,
which is at least 700 feet from the edge of the reclaimed tailing surface. Additionally, quartz
monzonite bedrock is at or near the surface for much if not all of this small drainage basin and
therefore any gullying would be limited to a depth of only a few inches.

ISSUE 7

Area immediately south and southwest of the impoundment outfall swale showing gully soil
erosion and deposition from stormwater flow across the swale.

ISSUE 8

Gullies have developed at the toe of the outlet swale. In these areas, silty topsoil has eroded
away and underlying quartz monzonite bedrock is exposed. Some of the quartz monzonite
bedrock in the tailing impoundment area weathers quire readily when exposed, and other areas
are quite resistant to weathering. The distinction between the two types of quartz monzonite was
apparent during construction of the diversion channel because some quartz monzonite was
readily ripped and some areas of quartz monzonite required blasting. Has the nature of the
quartz monzonite underlying the toe of the outlet swale been characterized and documented?
What construction features of the outlet swale would prevent shifting of the riprap (raveling), if
the exposed quartz monzonite significantly weathers over time?

RESPONSE

Issues seven and eight are both in regards to the swale outlet and are therefore addressed
together.

\igranite\p-drive\03-317\surfstabl 109.doc
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During the design of the surface reclamation it was determined that erosion could occur at the
transition from the swale outlet and the steeper natural ground. It was recognized that this
erosion could undercut the riprap at the swale outlet unless this area was designed and
constructed to address undercutting. A rock filled toe trench at the end of the swale outlet was
added to address this concern. The design of this toe trench was included in Appendix G of the
Tailing Reclamation Plan, December 1994, WNI submittal and was included in the approved
construction specifications and drawings. Documentation of the construction of the swale outlet
including the toe trench was included in the Tailing Reclamation Plan (TRP) completion Report
(WNI, 1997). A copy of the design documentation, the relevant portions of the construction
specifications and drawings and the relevant portions of the TRP completion report are attached
as Attachment C to this submittal.

As can be seen from the design report, erosion at the toe of the swale outlet was not only
expected but the outlet toe trench was designed and constructed to address the concern of
preventing this erosion from head-cutting into the swale outlet. Further, as presented in the
design documentation, the toe trench was designed assuming the underlying material was loose
sand. As discussed by WDOH, the toe trench is in quartz monzonite. Visual observations and
pocket penetrometer test results indicate that the underlying quartz monzonite material is much
more resistant to erosion than loose sand, which was assumed in the design. The pocket
penetrometer results indicated an unconfined strength of less than 0.5 tons/ft* for the loose sand
and greater than 4.5 tons/ft* for the quartz monzonite. However, regardless of the extra stability
afforded by the underlying quartz monzonite, the swale outlet toe will be stable since it was
designed assuming only loose sand.

ISSUE 9

There is a 150 f area at the southern transition from Confluence G, which lacks placement of
large riprap. A geological evaluation appears to indicate that visible filter material overlies
quartz monzonite. Has the underlying quartz monzonite been characterized and is it adequate to
provide long-term stability to the riprap in this confluence?

ISSUE 10

There is an area approximately 10 feet by 15 feet at the downstream transition zone of
Confluence G that is missing larger riprap (ie., 10”Dsy) and only underlying filer material is
visible.

RESPONSE

Issues nine and ten relate to the same area and are addressed together.
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Additional riprap was placed in this area to cover the 10 x 15 foot area as agreed upon during the
September 7 site visit. The riprap was placed on September 30, 1999 under WDOH staff
direction and was then inspected and approved by WDOH. '

ISSUE 11

In all confluences, except Confluence A, there are several random areas in which the large
riprap is thin and segregated (not well graded) (i.e., not touching adjacent riprap, thus resulting
in voids in the riprap layer, and less than 100% coverage) with the filter layer visible. While
most of these random areas are 1 to 2 ff’, some were noted as large as 5 to 6 f1-.

RESPONSE

As decided upon during the September 7 site visit, these areas were remediated by adding
additional rock. This work was done from September 27 through September 30 and in areas
determined by WDOH. All work was under WDOH staff direction and was then inspected and
approved by WDOH.

ISSUE 12

There is scarring (from equipment gouging) and compaction (rock imbedded into the filter) in
small rock (i.e., 3” Dsg) placement areas, predominantly in the smaller portion of the diversion
channel on the west side of the impoundment.

RESPONSE

As with issue 11, all areas where additional rock was determined to be necessary was decided in
the field with WDOH. The additional rock was placed from September 27 through September
30. All work was under WDOH staff direction and was then approved by WDOH.

Areas where construction traffic has imbedded the overlying riprap into the underlying filter
were not modified. The erosional stability of these areas are not diminished as a result of the
riprap being imbedded in the filter and in fact, the stability of the rock should be enhanced since
the imbeddment will tend to stabilize the rock from any motion that might be induced by flowing
water.

\igranite\p-drive\03-317\surfstab109.doc
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OCTOBER 11, 1999 LETTER FROM SMI TO WNI



ATTACHMENT 1.

7
SHI'PHIERD MILILER

INCORPORATED

October 11, 1999 SMI # 03317

Mr. Brad DeWaard

Western Nuclear, Inc.

P.O. Box 392

Wellpinit, Washington 99049

This letter is in response to your letter dated September 21, 1999 regarding surface
stability inspection issues at the Sherwood project site. Specifically this letter presents
the required design to address the regrading activities for Issue 1, the area immediately
west of the reclaimed embankment and Issue 3, the reclaimed northwest borrow area.

Area west of the reclaimed embankment

The WDOH raised concern that the regrading in this area directs flow from an area
immediately west of the southern portion of the reclaimed impoundment to the south and
close to the rock lined groin along the west edge of the reclaimed embankment. Concern
was raised that if this flow were deep enough it could flow into the groin area.

As discussed during our site inspection on September 7, 1999 this concern will be
addressed by enlarging the existing drainage to the south to keep drainage water away
from the groin area. This will be done by removing the existing rock in the drainage,
excavating the subsoil material and replacing the existing rock. Figure 1 depicts a typical
cross section of the reconfigured drainage.

Your letter suggested that regrading be done in the small drainage basin to direct flow
towards the west and the roadway culvert. I disagree with performing any regrading in
the drainage basin for two reasons. First, enlarging the existing drainage to the south will
address the concern and thus regrading the drainage basin is not necessary. Additionally,
this area has become revegetated and any regrading in the area will destroy the successful
revegetation effort. Since enlarging the existing drainage addresses the concern and
regrading the drainage basin will destroy the revegetation effort, regrading will not be
"done in this area. This is consistent with conversations I had with John Blacklaw of your
office during our site visit of September 7. '

Environmental & Engineering Consultants

3801 Automation Way, Suite 100
Fort Collins, CO 80525
Phone: (970) 223-9600

Fax: (970) 223-7171
www.shepmill.com
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Reclaimed northwest borrow area

The WDOH raised concern that the existing bench on the reclaimed northwest borrow
area would continue to contribute sediment to the diversion channel. To address this
concern, the bench will be removed and the area will be regraded to a uniform slope. All
disturbed areas will be reseeded with the same seed mixture that was used for all other
disturbed areas outside of the tailing area. Erosion control netting (jute matting) will be
installed over the disturbed area. This netting will insure erosional stability until the
vegetation becomes established and will eliminate any need for any type of vegetation
success criteria for this area. The netting will be installed in accordance with
manufacturer’s recommendations.

Both of these areas will be inspected and documented as part of the semi-annual surface
stability inspection. If the inspector concludes that the areas have been constructed as
designed, these issues will be considered successfully completed and closed.

Because of the short remaining construction season, we request that you give prompt
concurrence to this design letter so that construction activities can be completed as soon

as possible.
If you have any questions, please let me know as soon as possible.

Sincerely,
SHEPHERD MILLER, INC.

2V
/L@Lbf'c ﬂ/L ULM\

Louis Miller, PE
Vice President

Attachments
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Mr. Brad DeWaard Shepherd Miller Inc.
p:/responseWDOH100899.doc October 11, 1999
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Attachment B
Evaluation of Impact of Rilling on Diversion Channel

Introduction

Rilling has been observed on the slopes of the diversion channel above the riprap lined
portion of the channel. The rilling is most evident on the long (approximately 100 ft)
slopes above the riprap on the east side of the diversion channel east of the impoundment.
These slopes exist between confluences and are in areas with shallow quartz monzonite
bedrock. Inspection of the rills indicates that the depth of the rills is a maximum of
approximately 2 inches and covers approximately 10% of the total area of the slope. The
underlying quartz monzonite bedrock appears to be a stable base that limits deeper rilling.

Concern has been raised by WDOH regarding the impact of this rilling on the long-term
performance of the diversion channel. Specifically, the WDOH has expressed concern
that excess sediment could reduce the capacity of the channel to the point that the channel
might overflow during the design storm event.

The following presents an estimate of the amount of sediment that might be expected
from the worse case slope, and compares that to the capacity of the channel to
accommodate sediment. The analysis concludes that the channel was designed and built
to accommodate much more (approximately 30 times more) sediment than is expected
from the slopes above the riprap.

Sediment Estimate

The longest slope was used to estimate the amount of sediment that might be generated
from the channel slope above the riprap. This worse case slope is shown on Figure 1 and
occurs at Station 13+00.

This slope has approximately 100 feet of slope above the ripraped portion of the channel.
An estimate of the maximum amount of sediment that might be expected was made by
assuming a total depth of rilling of 2 inches and assuming the rilling occurred over 50%
of the slope. This yields a total of approximately 8 cubic feet of sediment per linear foot
of channel. It is expected that native vegetation will become established over time and
further limit future erosion. Therefore, assuming one-half of the slope will be eroded to a
depth of 2 inches is a fairly conservative assumption.

Sediment Capacity in Channel

The design and construction of the diversion channel included provisions for sediment.
Additionally, other inherent conservative assumptions led to oversizing the channel,
which further enhances the ability of the channel to accommodate sediment. The
following quantifies the extra capacity designed and built into the diversion channel.

A sediment transport analysis was performed (WNI, 1995). Applicable portions of this
submittal are included as Attachment B. The results of that evaluation indicated that a
maximum of approximately 1.6 feet of sediment would accumulate in the northern most
confluence. Areas between the confluences, where the rilling has been observed, were

\GRANITE\P-DRIVE\03-31 \Attachment B.doc



Attachment B
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predicted to have essentially no accumulated sediment. However, all portions of the
diversion channel were designed assuming 2 feet of sediment in the bottom of the
channel. Therefore, there is approximately 44 cubic feet per linear foot of channel of
capacity that was designed for sediment. This volume is calculated using the 16 feet
bottom width, a two foot depth and 3:1 side slopes.

The diversion channel was also designed to have one foot of freeboard. This yields
approximately 140 cubic feet per linear foot of channel capacity to accommodate
additional sediment. This volume is calculated using a bottom width of 16 feet, 3:1 side
slopes and a total depth of flow of 20 feet with the freeboard from 20 to 21 feet.

As documented in the reclamation plan completion report (Table 9 from the Completion
Report, which is attached as Attachment B.3), most of the diversion channel cross
sections were built bigger than designed. The channel cross sections along the east side
of the impoundment have cross sectional areas ranging from 50 to 100 square feet larger
than designed. This indicates that at least 50 cubic feet per linear foot of channel
capacity is available for sediment due to over-building the diversion channel.

The total extra capacity from these three design and construction features are
approximately 235 cubic feet per linear foot of channel.

Results and Conclusions

As evaluated above, the amount of sediment that can be expected from the slopes above
the ripraped portion of the diversion channel is approximately 8 cubic feet per linear foot
of channel. The extra capacity of the channel to accommodate this sediment has been
calculated to 235 cubic feet per linear foot of channel. It is clear that the amount of
sediment that could be generated is only a small fraction of the total extra capacity of the
channel. Therefore, the minor rilling observed on the slopes above the riprap will not
impact the long-term performance of the diversion channel.

WGRANITE\P-DRIVE\03-317\Attachment B.doc
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1.4 Sediment Transport and Deposition Prediction

The Corps of Engineers’ HEC-6 model (1993) is a sediment transport model which
considers sediment inflow from tributaries, bed material conditions, and hydraulic
conditions to predict on a cross section by cross section basis the change in bed
elevation due to either scour or deposition. HEC-6 models changes on a cross section
basis and therefore accounts for localized impacts such as sediment deltas. HEC-6
was used to model sediment transport in the diversion channel for the 10-year, 20-
year, 50-year, 100-year, 200-year, 500-year and PMP storm events.

Basin sediment yield predicted by SEDCAD + was input to the diversion channel for
each storm event modeled. The grain size distribution of the watershed sands
presented in Appendix D, Attachment E of the 12/94 TRP. was also input to the
model. Resistance to flow of the diversion channel bed was selected assuming that
trees would be present (Manning’s n = 0.1). If a Manning’s n value of 0.03,
corresponding to the riprap condition, were to be used, flow velocities would irfcrease
and predicted sediment transport through the diversion channel would be greater.
Therefore, the use of Manning’s n of 0.1 is conservative.

HEC-6 is a steady state flow model which means that it analyzes a single discharge
over a period of time. Since the diversion channel is designed for the peak PMF
discharge, which is an instantaneous value, it is necessary to estimate a discharge
that will be sustained for a reasonable period of time. The majority of the flood runoff
during a PMF occurs during a three hour period. Therefore, the flood discharge used
in the model was selected to occur for a three hour period spanning the time of the
flood peak, such that the total volume of water is the same as that of the flood
hydrograph. This is conservative, because use of a higher discharge would result in
greater sediment transport and less deposition through the diversion channel.

HEC-6 allows the user to employ several different sediment transport functions.
Seven functions were selected for evaluation under low and high sediment transport
conditions. These seven, referred to in the HEC-6 manual and described in Vanoni
(1975), were the Toffaleti (1966) function, Yang (1973) function, DuBoys (Brown,
1950) function, Colby (1964) function, Toffaleti (1966) and Schoklitsch (1930}
combination function, Meyer-Peter and Mdiller (1948) function, and Madden’s (1985,
unpublished) modification of the Laursen (1958) function.

To determine which function to use in this report, analyses for the PMF were
performed using all seven functions. The seven functions yielded comparable results
with the highest value being only about 4 percent higher than the average of the
seven functions. The Colby function yielded a value that was approximately equal to
the average of the seven functions; therefore, the Colby function was used in the
analysis of all storm events modeled. The function yielding the highest value
(Toffaleti) could have been used; however, since it was only 4 percent higher than the
the Colby function, the difference in the amount of sediment deposited would have

P:A317\TASK31\WP\WDOHCHAN.CMT
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been negligible.

Table 1.4 summarizes the increase in bed elevation for the three stations where the
maximum amount of sediment deposition is predicted by HEC-6. Table 1.5 presents
the accumulated sediment from all the storms selected to occur in 1000 years, and
also includes the PMP sediment. The PMP sediment is included with that from the
other storms because it is not known whether the PMP sediment will occur prior to,
during, or after the peak water discharge. Inclusion of the PMP sediment
conservatively assumes that the sediment accumulates before the peak water
discharge occurs. Further conservatism exists because the analysis assumes that the
PMP occurs at the end of the 1000-year period, after all the other storms have already
occurred.

The results summarized in Table 1.5 indicate that an accumulation of sediment from
50 10-year, 30 20-year, 10 50-year, 5 100-year, 3 200-year and 2 500-year storms
would result in no more than 0.12 feet of sediment in the diversion channel. This
relatively minor amount of sediment deposition results from the difference between
sediment inflows and sediment transported by diversion channel flows. This
maximum sediment depth would occur at Cross Section 5000 at the north portion of
the diversion channel. Combined with 1.40 feet of sediment deposited at this location
during the PMF, a total of 1.52 feet of sediment is predicted by HEC-6 to accumulate
at Cross Section 5000. HEC-6 results are included as Attachment 1.

TABLE 1.4 CHANNEL BED ELEVATION INCREASE (ft) AT
SIGNIFICANT TRIBUTARY JUNCTIONS

Bed Elevation Increase (ft)
Storm Event Cross Section Cross Section Cross Section

2000 4000 5000

10-year o 0 0

20-year 0 0 0

50-year 0 0 0
100-year 0] 0 0.01
200-year 0 0 0.01
500-year 0.01 0 0.02
PMP 0.49 0.27 1.40
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TABLE 1.5 ACCUMULATED BED ELEVATION INCREASE AT CROSS SECTION 5000

Storm Number of Events Total Sediment Depth
Event Occurring in 1000 years at Cross Section 5000
(ft)
10-year 50 0
20-year 30 0
50-year 10 0
100-year 5 0.05
200-year 3 0.03
500-year 2 0.04 .
PMP 1.40
Total 1.52

The principal reason sediment settles onto the channel bed is the change in slope from
the relatively steep tributaries (approximately 4 to 10 percent) to the relatively flat
diversion channel (0.25 to 0.75 percent). All of the tributary water flow is carried
within the diversion channel but the flatter slope in the diversion channel results in
less sediment transport capacity than exists in the tributaries. HEC-6, like HEC-2,
does not model infiltration through the channel bed because this is an insignificant
proportion of the total flow amount, especially in large flood analyses.

The following section evaluates the impact on diversion channel capacity of sediment

accumulation combined with the impact of vegetation growing in the channel.
Modifications to the diversion channel design are presented in Section 5.
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adjacent drainage area and possibly over the entire tailing surface area in order to
prevent erosion of the radon attenuation barrier.

The adjacent drainage area that would contribute runoff to the tailing surface is about
694 acres. This area plus an additional 145 acres on the tailing impoundment would
result in a PMF volume of about 608 acre-feet. This volume of runoff would pond to
a maximum elevation of about 2076 feet assuming the impoundment top
configuration shown on Figure 10 on Page R.2-41 of the 12/94 TRP. Since the
lowest contour shown on Figure 10 on Page R.2-41 of the 12/94 TRP is 2057 feet,
ponded water would be a maximum of 19 feet deep on the reclaimed tailing surface.

The duration of this ponding would be a concern as would sedimentation, settlement
and groundwater impacts. The mean lake evaporation rate at the site is about 3
feet/year. This means that after the occurrence of a PMF, it would take a maximum
of over 6 years to evaporate all of the water assuming no infiltration and no additional
runoff from the 694 acre drainage area. Infiltration would reduce this duration but
would possibly result in contaminants entering the groundwater in unacceptable
amounts especially if the design of the radon cover is revised to an all sand cover to
address WDOH's biointrusion and freeze/thaw impacts on the currently proposed clay
cover. Another concern would be sediment deposition. Additional storage capacity
would have to be provided on the tailing surface to allow for the sediment that would
be deposited from the contributing 694 acre drainage area. This would require that
the tailing embankment be maintained at a higher elevation than currently proposed
in the 12/94 TRP. A higher embankment would result in larger riprap requirements
for both the face of the embankment and groin areas at the toe. This alternative
would not meet the requirements of Criterion 4 of WAC 246-252-030 which requires
that the upstream rainfall catchment areas be minimized to decrease erosion potential
and the size of floods which could erode or wash out sections of the tailings disposal
area. Considering all of these potential problem areas, it is concluded that the
proposed reclamation plan to allow flood waters to pond on the surface is not
justified.

The potential costs of this WDOH proposal for an engineered percolation pond appear,
then, to offset any benefits afforded by such a design. Further, other design options
including the preferred option proposed in the 12/94 TRP, offer significantly enhanced
benefits relative to those of the percolation pond.

5.0 DIVERSION CHANNEL DESIGN MODIFICATION

Since relocation or deletion of the diversion channel are not beneficial alternatives,
maodification to the diversion channel design in the 12/94 TRP, is proposed to ensure
that the channel will contain 1) 2.0 feet of sediment deposited on the bed, 2) PMF
flows through a vegetated channel as modeled by HEC-2 with Manning’s n equal to
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0.10, 3) superelevation, and 4) 1.0 foot of freeboard. The 1.0 foot of freeboard in -
addition to considerations for sediment, vegetation, and superelevation, is a final
degree of conservatism and provides significant cross sectional area to the channel
should it be needed. For example, at the downstream end of the channel, the depth
is 22 feet and the top width is 140 feet wide. The cross sectional area in the upper
1-foot of channel is about 137 square feet. This area corresponds to a depth of over
5.8 feet at the bottom of the channel. Therefore, there could be as much as 5.8 feet
of sediment in the channel and the PMF would still be contained within the channe!
freeboard.

Figure 5.1 shows the modified channel design schematically. The design of the
diversion channel is proposed to be modified by increasing the amount of compacted
fill on the berm between the channel and the tailings impoundment. Table 5.1
summarizes the changes in design depth for the channel, comparing channel depth as
presented in the 12/94 TRP to the modified channel depth designed for sediment,
vegetation and superelevation. Table 5.2 is a more detailed summary of the issues
investigated in this response report.
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RIPRAP LAYER

Ys
Ys = SEDIMENT DEPTH
Yy = PMF DEPTH WITH VEGETATION IN CHANNEL
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7 FIGURE b.1 Date: MAY 1995
A DIVERSION CHANNEL Project: 317/31
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TABLE 5.1

MODIFIED CHANNEL DEPTHS AND ELEVATIONS

}/&ﬁé 40

COLUMN NO. 2 3 | 4 | 5 5 | 7 8
1)
TRP RESULTS, n=0.031 MODIFIED RESULTS, n=0.1
(NO SEDIMENT OR VEGETATION) (2 FT OF SEDIMENT AND VEGETATION)
CHANNEL || REQUIRED | MINIMUM | ELEVATION | REQUIRED | MINIMUM | PROPOSED
BOTTOM || CHANNEL | CHANNEL oF CHANNEL | CHANNEL | ELEVATION
STATION ELEV. DEPTH DEPTH TOP OF DEPTH 2) DEPTH oF
PROPOSED |  RIPRAP PROPOSED | TOPCF
RIPRAP
(ft) ) (£t {tt) (ft (ft) (ft)

0 2087.00 14.42 15.00 2102.00 21.43 22.00 2109.00
200 2087.50 14.42 15.00 2102.50 21.33 22.00 2108.50
400 2088.00 14.42 15.00 2103.00 21.42 22.00 2110.00
600 2088.50 14.42 15.00 2103.50 21.42 22.00 2110.50
800 2089.00 14.42 15.00 2104.C0 21.44 22.00 2111.00

1000 2089.50 14.42 15.00 2104.50 21.44 22.00 2111.50
1200 2080.00 14.42 15.00 2105.00 21.53 22.00 2112.00
1400 2090.50 14.43 15.00 2105.50 21.52 22.00 2112.50
1600 2091.00 14.43 15.00 2108.00 21.52 22.00 2113.00
1800 2091.50 14.43 15.00 2108.50 21.44 22.00 2113.50
2000 2092.00 1a.44 15.00 2107.00 21.41 22.00 2114.00
2200 2092.50 14.43 15.00 2107.50 21.38 22.00 2114.50
2400 2093.00 14.80 15.00 2108.00 21.31 22.00 2115.00
2600 2093.50 14.57 15.00 2108.50 2118 22.00 2115.50
2800 2094.00 14.36 15.00 2109.00 21.08 22.00 2116.00
3000 2094.50 14.19 15.00 2109.50 20.95 21.00 2115.50
3200 2095.00 14.03 15.00 2110.00 20.77 21.00 21186.00
3400 2095.50 13.91 15.00 2110.50 20.67 21.00 2116.50
3600 2096.00 13.80 15.00 2111.00 20.58 21.00 2117.00
3800 2096.50 13.71 15.00 2111.50 20.59 21.00 2117.50
4000 2097.00 13.64 15.00 2112.00 20.52 21.00 2118.00
4200 2097.50 13.58 15.00 2112.50 20.33 21.00 2118.50
4400 2098.00 13.78 15.00 2113.00 20.27 21.00 2119.00
2800 2098.50 13.58 15.00 2113.50 20.11 21.00 2119.50
4800 2099.00 13.40 15.00 2114.00 19.97 20.00 2119.00
5000 2099.50 13.28 15.00 2114.50 19.83 20.00 2119.50
5200 2100.00 13.30 15.00 2115.00 19.68 20.00 2120.00
82400 2101.50 12.13 15.00 2116.50 18.51 19.00 2120.50
5800 2103.00 10.95 11.00 2114.00 17.42 18.00 2121.00
5800 2104.50 10.37 11.00 2115.50 16.59 17.00 2121.50
6000 2106.00 10.19 11.00 2117.00 16.08 16.00 2122.00
8200 2107.50 10.16 11.00 2118.50 15.65 16.00 2123.50
8400 2109.00 10.16 11.00 2120.00 15.22 16.00 2125.00
6600 2110.50 10.87 11.00 2121.50 14.71 15.00 2125.50
€800 2112.00 9.51 9.50 2121.50 13.81 14.00 2126.00
7000 2113.50 8.8 9.50 2123.00 12.71 13.00 2126.50
7200 2115.00 7.51 $.50 2124.50 11.30 12.00 2127.00
7400 2118.50 8.13 9.50 2128.00 9.98 10.00 2128.50
7600 2118.00 5.14 9.50 2127.50 8.87 10.00 2128.00
7800 2119.50 493 5.00 2124.50 8.15 9.00 2128.50
8000 2121.00 4.99 5.00 2126.00 7.83 8.00 2129.00
8200 2122.50 4,98 5.00 2127.50 7.72 8.00 2130.50
8400 2124.00 4.97 5.00 2129.00 7.56 8.00 2132.00
8600 2125.50 4.65 5.00 2130.50 7.34 8.00 2133.50
8800 2127.00 4.74 5.00 2132.00 8.59 8.00 2135.00

1) REFER TO ATTACHMENT 8, APPENDIX D IN THE DECEMBER 1994 TRP.
2) INCLUDES SEDIMENT, VEGETATION, SUPERELEVATION AND 1.0 FQOT OF FREEBOARD. SEE TABLE 5.2.
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TABLE 5.2

REQUIRED CHANNEL DEPTH FOR PMF ALLCWING FOR TREES GROWING
IN CHANNEL, SEDIMENT DEPOSITION, AND SUPERELEVATION

1 2
PMF PMF
ELEVATICN ELEVATION
CHANNEL CHANNEL 3
WITHOUT WITH REQUIRED MINIMUM CHANNEL ADDITIONAL ADDITIONAL
CHANNEL VEGETATION TREES TOP OF CHANNEL RIGHT DEPTH CHANNEL CHANNEL
BOTTOM OR AND 2.0 FT. SUPER- CHANNEL DEPTH OVERBANK PROPOSED DEPTH DEPTH
ELEVATION SEDIMENT OF SEDIMENT ELEVATION ELEVATION REQUIRED VELCCITY IN TRP REQUIRED PROPOSED
STATION (v (t) {tt) {ft) (ft) (ts) () {ft) {ft)
0 +00 2087.00 2100.42 2107.43 0.00 2108.43 21.43 15.0 6.4 7.0
1 +00 2087.25 2100.67 2107.63 0.00 2108.63 21.38 15.0 6.4 7.0
2 +00 2087.50 210082 2107.83 0.00 2108.83 21.33 1.5 15.0 6.3 7.0
3 +00 2087.75 2101.17 2108.13 0.00 2108.13 21.38 15.0 6.4 7.0
4 +00 2088.00 2101.42 2108.42 0.00 2109.42 21.42 1.5 15.0 . 6.4 7.0
5 +00 2088.25 2101.67 2108.67 0.00 2109.67 21.42 15.0 6.4 7.0
6 +00 2088.50 2101.82 2108.92 0.00 2109.92 21.42 15 15.0 6.4 7.0
7 +00 2088.75 2102.17 2109.17 0.00 2110.17 21.42 1.5 15.0 6.4 7.0
8 +00 2089.00 2102.42 2109.44 0.00 211044 21.44 15.0 6.4 7.0
9 +00 2088.25 2102.87 2108.69 0.00 2110.69 21.44 15.0 ‘6.4 7.0
10 +00 2088.50 2102.92 2109.94 0.00 2110.84 21.44 1.5 15.0 6.4 7.0
11 +00 2089.75 21038.17 2110.19 0.09 2111.28 21.53 15.0 6.5 7.0
12 +00 2090.00 2103.42 2110.44 0.09 2111.53 21.53 1.5 15.0 6.5 7.0
13 +00 2090.25 2103.68 2110.69 0.09 2111.78 21.53 15.0 6.5 7.0
14 +00 2090.50 2103.83 2110.93 0.09 2112.02 21.52 1.5 15.0 6.5 7.0
15 +00 2090.75 2104.18 2111.18 0.09 2112.27 21.52 15.0 6.5 7.0
16 +00 2091.00 2104.43 2111.43 0.09 2112.52 21.52 1.5 15.0 6.5 7.0
17 +00 2091.25 2104.68 2111.69 0.00 2112.89 21.43 15.0 6.4 7.0
18 +00 2091.50 2104.93 2111.94 0.00 2112.94 21.44 1.5 15.0 6.4 7.0
19 +00 2091.75 2105.19 2112.18 0.00 2113.18 21.43 15.0 6.4 7.0
.20 +00 2092.00 2105.44 2112.41 0.00 2113.41 21.41 1.0 15.0 6.4 7.0
21 +00 2092.25 2104.69 2112.65 0.00 2113.65 21.40 15.0 6.4 7.0
22 +00 2092.50 2103.93 2112.88 0.00 2113.88 21.38 15.0 6.4 7.0
23 +00 2092.75 2105.37 2113.12 0.00 2114.12 21.37 1.4 15.0 6.4 7.0
24 +00 2093.00 2106.80 2113.31 0.00 2114.31 21.31 15.0 6.3 7.0
25 +00 2093.25 2106.94 2113.50 0.00 2114.50 21.25 1.2 15.0 6.3 7.0
26 +00 2093.50 2107.07 2113.66 0.00 2114.66 21.16 16.0 6.2 7.0
27 +00 2093.75 2107.22 2113.84 0.086 2114.90 21.15 15.0 6.2 7.0
28 +00 2094.00 2107.36 2114.02 0.06 2115.08 21.08 1.3 15.0 6.1 7.0
29 +00 2094.25 2107.53 2114.21 0.06 2115.27 21.01 15.0 6.0 6.0
30 +00 2094.50 2107.8¢9 2114.39 0.06 2115.45 20.95 13 15.0 59 6.0
31 +00 2094.75 2107.86 2114.58 0.00 2115.58 20.83 15.0 5.8 6.0
32 +0C 2085.00 2108.03 2114.77 0.00 2115.77 20.77 1.3 15.0 5.8 6.0
33 +00 2085.25 2108.22 2114.97 0.00 2115.97 20.72 15.0 57 6.0
34 +00 2095.50 2108.41 2115.17 0.00 2116.17 20.67 1.3 15.0 5.7 6.0
35 +00 2095.75 2108.36 2115.38 0.00 2116.38 20.63 15.0 5.6 6.0
36 +00 2096.00 2108.30 2115.58 0.00 2116.58 20.58 1.3 15.0 5.6 6.0
37 +00 2086.25 2108.76 2115.79 0.00 2116.79 20.54 15.0 55 6.0
38 +00 2096.50 2109.21 2116.00 0.09 2117.09 20.59 1.3 15.0 5.6 8.0
38 +00 2096.75 2109.43 2116.22 0.08 2117.31 20.56 15.0 5.6 6.0
40 +00 2097.00 2109.64 2116.43 0.09 2117.52 20.52 1.2 15.0 5.5 6.0
41 +00 2097.25 2112.08 2116.63 0.09 2117.72 20.47 15.0 55 6.0
42 +00 2097.50 2110.08 2116.83 0.00 2117.83 20.33 15.0 53 6.0
43 +00 2097.75 2116.95 2117.03 0.00 2118.03 20.28 1.3 15.0 53 . 60
44 +00 2098.00 2110.78 2117.27 0.00 2118.27 20.27 1.1 15.0 5.3 6.0

1 PMF ELEVATIONS FROM PAGES D.B-27 TO D.B-29 OF ATTACHMENT B TO APPENDIX D OF THE DECEMBER 1934, TRP.
2 PMF ELEVATIONS FROM HEC-2 ANALYSIS IN ATTACHMENT 1 OF THESE RESPONSES.
a TOP OF CHANNEL ELEVATION IS EQUAL TO THE SUM OF THE PMF ELEVATION WITH TREE GROWTH, 2.0 FEET

OF SEDIMENT, 1 FOOT OF FREEBOARD, AND SUPERELEVATION.
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TABLE 5.2 (continued)

REQUIRED CHANNEL DEPTH FOR PMF ALLOWING FOR TREES GROWING
IN CHANNEL, SEDIMENT DEPOSITION, AND SUPERELEVATION

1 2
PMF PMF

ELEVATION ELEVATION

CHANNEL CHANNEL 3

WITHOUT WITH REQUIRED MINIMUM CHANNEL ADDITIONAL ADDITIONAL

CHANNEL VEGETATION TREES TOP OF CHANNEL RIGHT DEPTH CHANNEL CHANNEL
BOTTOM OR AND 2.0 FT. SUPER- CHANNEL DEPTH OVERBANK PROPOSED DEPTH DEPTH
ELEVATION SEDIMENT OF SEDIMENT ELEVATION ELEVATION REQUIRED VELOCITY IN TRP REQUIRED PRQPOSED
STATION {ft) () {ft) (1) () {#t/s) () ] (1)
45 +00 2088.25 2110.83 2117.44 0.00 2118.44 20.19 15.0 5.2 6.0
46 +00 2098.50 2111.08 2117.61 0.00 2118.61 20.11 1.4 15.0 5.1 6.0
47 +Q0 2098.75 2111.24 2117.78 0.00 2118.78 20.03 1.1 15.0 5.0 5.0
48 +00 2098.00 2111.40 2117.97 0.00 2118.97 18.97 15.0 5.0 5.0
49 +00 2099.25 2111.58 2118.15 0.00 2119.15 19.90 11 15.0 4.9 5.0
50 +00 2098.50 2111.78 2118.33 0.00 2119.33 19.83 15.0 4.8 5.0
51 +00 2099.75 2112.03 2118.50 0.00 2119.50 19.75 15.0 4.8 5.0
52 +00 2100.00 2112.30 2118.68 0.00 2119.68 19.68 1.0 15.0 4.7 5.0
53 +00 2100.75 2112.47 2118.85 0.00 2119.85 19.10 15.0 4.1 5.0
54 +00 2101.50 2112.63 2119.01 0.00 2120.01 18.51 1.2 15.0 3.5 4.0
55 +00 2102.25 2112.79 2118.22 0.00 2120.22 17.97 15.0 *3.0 4.0
56 +00 2103.00 2112.95 2119.42 0.00 2120.42 17.42 1.1 11.0 6.4 7.0
57 +00 2103.75 2113.41 2119.76 0.00 2120.76 17.01 11.0 6.0 6.0
58 +00 2104.50 2113.87 2120.09 0.00 2121.08 16.58 1.0 11.0 5.6 6.0
§8 +00 2105.25 2114.53 2120.53 0.00 2121.53 16.28 11.0 5.3 8.0
60 +00 2106.00 2115.19 2120.97 0.09 2122.06 16.06 1.0 11.0 5.1 8.0
61 +00 2106.75 2115.93 2121.52 0.09 2122.61 15.86 11.0 4.9 5.0
62 +00 2107.50 2116.66 2122.06 0.08 2123.15 15.65 0.9 11.0 4.7 5.0
63 +00 2108.25 2117.41 2122.64 0.09 2123.73 15.48 11.0 4.5 5.0
64 +00 2108.00 2118.16 2123.22 0.00 212422 15.22 1.7 11.0 4.2 5.0
B +00 2109.75 2119.27 2123.72 0.00 2124.72 14.97 11.0 4.0 4.0
.38 +00 2110.50 2120.37 2124.21 0.00 2125.21 14.71 0.8 11.0 3.7 4.0

67 +00 2111.25 2120.42 2124.38 0.00 2125.38 14.13 0.9 11.0 3.1 4.0
68 +00 2112.00 2120.51 2124.61 0.00 2125.61 13.81 0.9 9.5 4.1 4.0
69 +00 2112.75 2120.64 2124.90 0.00 2125.90 13.15 0.8 9.5 3.7 4.0
70 +00 2113.50 2121.48 2125.21 0.00 2126.21 12.71 0.2 9.5 3.2 4.0
71 +00 2114.25 2121.49 2125.25 0.00 2126.25 12.00 0.2 9.5 2.5 3.0
72 +00 2115.00 2121.51 2125.30 0.00 2126.30 11.30 N/A 9.5 1.8 2.0
73 +00 21185.75 2121.55 2125.38 0.00 2126.38 10.63 0.3 9.5 1.1 1.0
74 +00 2116.50 2121.63 2125.48 0.00 2126.48 9.98 0.3 9.5 0.5 1.0
75 +00 2117.25 2121.79 2125.63 0.00 2126.63 9.28 N/A 9.5 0.0 0.0
76 +00 2118.00 2122.14 2125.87 0.00 2126.87 8.87 N/A 9.5 0.0 0.0
77 +Q0 2118.75 2122.79 2126.25 0.00 2127.25 8.50 9.5 0.0 0.0
78 +00 2119.50 2123.43 2126.63 0.02 2127.65 8.15 N/A 5.0 3.2 3.0
79 +00 2120.25 2124.21 2127.22 0.02 2128.24 7.99 5.0 3.0 3.0
80 +00 2121.00 2124.99 2127.81 0.02 2128.83 7.83 N/A 5.0 2.8 3.0
81 +00 2121.75 2125.74 2128.52 0.02 2120.54 7.78 5.0 2.8 3.0
82 +00 2122.50 2126.48 2120.22 0.00 2130.22 7.72 N/A 5.0 2.7 3.0
83 +00 2123.25 2127.23 2129.88 0.00 2130.89 7.64 N/A 5.0 2.6 3.0
84 +00 2124.00 2127.97 2130.56 0.00 2131.56 7.56 5.0 2.6 3.0
8§ +00 2124.75 2128.56 2131.20 0.00 2132.20 7.45 5.0 2.4 3.0
86 +00 21258.50 2129.15 2131.84 0.00 2132.84 7.34 5.0 23 3.0
87 +00 2126.25 2129.95 2132.22 0.00 2133.22 8.97 5.0 2.0 2.0
88 +00 2127.00 2130.74 2132.59 0.00 2133.59 6.59 1.5 5.0 1.6 2.0

1 PMF ELEVATIONS FROM PAGES D.B-27 TO D.B-29 OF ATTACHMENT B TO APPENDIX D OF THE DECEMBER 1994, TRP.
2 PMF ELEVATIONS FROM HEC-2 ANALYSIS IN ATTACHMENT 1 OF THESE RESPONSES.
3 TOP OF CHANNEL ELEVATION IS EQUAL TO THE SUM OF THE PMF ELEVATION WITH TREE GROWTH, 1.5 FEET

OF SEDIMENT, 1 FOOT OF FREEBOARD, AND SUPERELEVATION.
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ATTACHMENT B.3

DIVERGENT CHANNEL CROSS SECTION AREA VERIFICATION,

TABLE 9 FROM: SHERWOOD TAILING RECLAMATION
CONSTRUCTION COMPLETION REPORT.






Sherwood Tailing Reclamation Construction Completion Plan

June 1997

Table 9 - DIVERSION CHANNEL CROSS SECTIONAL AREA VERIFICATION

Diversion |Riprapped Cross-Sectional Area Total Channel Cross-Sectional Area
Channel
Station As-Built Design |Difference As-Built Design |Difference
Number ii9) (f6) (#) () (%) (/)
1+04 Unlimited area due to field fit. Note: riprap installed to required level.
2+00 791.1 783.0 8.1 1779.6 1615 164.6
3+00 789.6 783.0 6.6 1668.4 1615 53.4
4+00 813.0 783.0 30.0 1692.6 1615 77.6
15+00 813.0 783.0 30.0 1691.4 1615 76.4
{{6+00 799.4 783.0 16.4 1679.7 1615 64.7
7+00 792.2 783.0 9.2 1667.7 1615 52.7
8+00 784.9 783.0 1.9 1695.4 1615 80.4
9+00 806.8 783.0 23.8 1708.4 1615 94.4
10+00 792.7 783.0 9.7 1680.2 1615 65.2
11+00 807.9 783.0 249 1693.4 1615 78.4
12+00 807.5 783.0 245 1700.7 1615 * 85.7
13+00 789.1 783.0 6.1 1685.8 1615 70.8
14+00 792.1 783.0 9.1 1674.5 1615 59.5
15+00 793.0 783.0 10.0 1678.1 1615 63.1
16+00 CONFLUENCE "G", VARIABLE AREAS *
17+00 CONFLUENCE "G", VARIABLE AREAS *
18+00 CONFLUENCE "G", VARIABLE AREAS *
19+00 CONFLUENCE "G", VARIABLE AREAS *
20+00 800.0{ 783.01 17.0| 1736.2] 1615| 121.2
21+00 CONFLUENCE "F", VARIABLE AREAS ~
22+00 CONFLUENCE "F", VARIABLE AREAS *
23+00 CONFLUENCE "F", VARIABLE AREAS *
24+00 CONFLUENCE "F", VARIABLE AREAS *
25+00 793.1 783.0 10.1 1696.1 1615 81.1
26+00 820.0 783.0 37.0 1736.3 1615 121.3
27+00 824.1 783.0 41.1 1707.8 1615 92.8
28+00 815.4 783.0 324 1701.4 1615 86.4
29+00 808.2 783.0 252 1562.8 1478 84.8
30+00 794.4 783.0 114 1539.2 1478 61.2
31+00 CONFLUENCE "F2", VARIABLE AREAS *
32+00 CONFLUENCE "F2", VARIABLE AREAS *
33+00 CONFLUENCE "F2", VARIABLE AREAS *
34+00 804.8 783.0 21.8 1543.4 1478 65.4
35+00 787.2 783.0 4.2 1530.4 1478 52.4
36+00 863.2 783.0 80.2 1643.0 1478 165.0|
37+00 790.7 783.0 7.7 1524.2 1478 46.2
38+00 842.1 783.0 59.1 1585.1 1478 1071
39+00 CONFLUENCE "E", VARIABLE AREAS *
40+00 CONFLUENCE "E", VARIABLE AREAS ™
[41+00 806.9 783.0 23.9 1544.2 1478 66.2
[l42+00 812.6 783.0 29.6 1549.5 1478 71.5

* See section 2.3.2.3 and Figure 4.
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Shérwqod Tailing Reclamation Construction Completion Plan

June 1997

Table 9 - DIVERSION CHANNEL CROSS SECTIONAL AREA VERIFICATION

Diversion |Riprapped Cross-Sectional Area Total Channel Cross-Sectional Area
Channel
Station As-Built Design |Difference As-Built Design |Difference
Number (f6) (ff) (i) (ff) (#) (%)
43+00 802.8 783.0 19.8 1535.2 1478 57.2
44+00 804.0 783.0 21.0 1538.6 1478 60.6
45+00 CONFLUENCE "E1", VARIABLE AREAS *
46+00 CONFLUENCE "E1", VARIABLE AREAS *
47+00 CONFLUENCE "E1", VARIABLE AREAS *
48+00 CONFLUENCE "D", VARIABLE AREAS *
49+00 CONFLUENCE "D", VARIABLE AREAS *
50+00 CONFLUENCE "D", VARIABLE AREAS *
51+00 CONFLUENCE "D", VARIABLE AREAS *
52+00 CONFLUENCE "D", VARIABLE AREAS *
53+00 804.5 783.0 21.5 1422.7 1347 75.7
[54+00 796.4 783.0 13.4 1272.9 1223 . 49.9
55+00 821.9 783.0 38.9 1317.9 1223 94.9
56+00 468.7 439.0 29.7 1241.4 1104 137.4
57+00 447.2 439.0 8.2 1202.6 1104 98.6
58+00 454.5 439.0 15.5 1075.8 991 84.8
59+00 442.0 439.0 3.0 1050.1 991 59.1
160+00 448.3 439.0 9.3 939.1 884 55.1
[l61+00 449.6 439.0 10.6 941.8 884 57.8
[162+00 447.8 439.0 8.8 957.3 884 73.3
1163+00 481.0 439.0 42.0 996.2 884 112.2
l64+00 CONFLUENCE "C", VARIABLE AREAS *
[l65+00 CONFLUENCE "C", VARIABLE AREAS *
l86+00 539.6 439.0 100.6 910.3 783 127.3
I67+00 488.4 439.0 48.4 882.8 783 99.8
\l68+00 CONFLUENCE "B", VARIABLE AREAS *
[69+00 CONFLUENCE "B", VARIABLE AREAS *
70+00 344.2 335.0 9.2 631.6 599 32.6
71+00 338.3 335.0 3.3 628.0 599 29.0|
72+00 346.2 335.0 11.2 544.2 516 28.2
73+00 342.9 335.0 7.9 540.6 516 24.6
74+00 340.7 335.0 5.7 377.0 368 9.0
75+00 352.0 335.0 17.0 388.5 368 20.5
76+00 338.6 335.0 3.6 375.8 368 7.8
77+00 373.3 335.0 38.3 411.2 368 43.2
78+00 127.8 104.0 23.8 381.0 304 77.0
79+00 135.8 104.0 31.8 407.0 304 103.0
l80+00 122.8 104.0 18.8 304.1 245 59.1
81+00 CONFLUENCE "A", VARIABLE AREAS *
[l82+00 CONFLUENCE "A", VARIABLE AREAS *
[l83+00 CONFLUENCE "A", VARIABLE AREAS *
[l84+00 115.6| 104.0} 11.6} 315.5 245| 70.5)

* See section 2.3.2.3 and Figure 4.

P:\03-319\AS-BUILT\TABLES\Kbsgcalc.xls

Shepherd Miller, Inc.



Sherwood Tailing Reclamation Construction Completion Plan

June 1997

Table 9 - DIVERSION CHANNEL CROSS SECTIONAL AREA VERIFICATION

Diversion |Riprapped Cross-Sectional Area | Total Channel Cross-Sectional Area

Channel :

Station As-Built Design |Difference As-Built Design |Difference
| Number () () () (%) ) (f2)
[[85+00 121.3 1040  17.3 286.9 245 41.9]
86+00 117.9 104.0 13.9 339.6 245 94.6
87+00 197.6 104.0 93.6 509.6 245 264.6
88+00 256.4 104.0 152.4 658.5 245 413.5
89+00 253.7 104.0 149.7 =
90+00 208.9 104.0 104.9 >

* See section 2.3.2.3 and Figure 4.
*Area above the riprap is very large due to flat terrain.
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ATTACHMENT C

DRAINAGE SWALE OUTLET DESIGN: CONSTRUCTION DOCUMENTATION

C1

C.2

CJ3

C4

C5

DIVERSION CHANNEL AND SWALE APRON DETAIL (DESIGN
DRAWING)

TAILING COVER SWALE OUTLET DESIGN (APPENDIX G,
ATTACHMENT C TO 12/94 TAILINGS RECLAMATION PLAN)

FIGURES C.1, C.2, C.3 FROM APPENDIX G, ATTACHMENT C TO 12/94
TAILING RECLAMATION PLAN

SECTION 2.3.5.1 SWALE OUTLET DESIGN REQUIREMENTS FROM
SHERWOOD TAILING RECLAMATION CONSTRUCTION
COMPLETION REPORT.

APPENDIX O, EROSIONAL STABILITY OF TAILING IMPOUNDMENT
SWALE FOR THE AS-BUILT CONDITIONS FROM SHERWOOD
TAILING RECLAMATION CONSTRUCTION COMPLETION REPORT.



ATTACHMENT C.1

DIVERSION CHANNEL AND SWALE APRON DETAIL (DESIGN DRAWING)
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ATTACHMENT C.2

TAILING COVER SWALE OUTLET DESIGN (APPENDIX G, ATTACHMENT C TO
12/94 TAILINGS RECLAMATION PLAN)



Appendix G G.C-1 Sherwood TRP
Surface Erosional Stability December 1994

ATTACHMENT C
TAILING COVER SWALE OUTLET DESIGN
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Appendix G G.C-2 Sherwood TRP
Surface Erosional Stability December 1994

The tailing cover swale outlet was analyzed as a non-circular culvert, using the
Department of Transportation Method (DOT, 1983) for calculating scour as
recommended by the NRC STP (1990). The design was a three step process.
This process is outlined below.

1. Determine depth and width of scour that could occur at the swale
outlet as a result of the PMF.

2. Determine the dimensions of the apron necessary to prevent scour
from impacting the erosional stability of the swale.

3. Determine the necessary rock size for the apron.

STEP 1:

This method required the determination of several parameters. The duration of
the peak discharge (t) was conservatively estimated to be 15 minutes. This
was derived from the hydrograph for the channel outlet using the HEC-1 model.
This hydrograph is presented on Figure C.1 of this Attachment.

The swale outlet apron has two regions of different slope. The upper region
has a slope of approximately four percent and an initial width of approximately
140 feet. The lower region has an initial width of 290 feet and a slope of 9.7
percent. Both regions were evaluated for scour and appropriate rock size.

The natural soil in the area is assumed to consist of soil represented by the SC-
2 soil composite (presented in Appendix A). Based on the grain size curve, SC-
2 soil is classified for purposes of determining the maximum gully depth as
graded sand. Values (a,, 8, 6) for depth and width of scour are provided in
Table V-1 of the DOT (1983) Method for graded sand (see Appendix D,
Attachment E). The values used are listed below.

Material Depth

Identification:

Graded Sand B 6 a,
Depth 0.85 0.07 0.75
Width 0.76 0.06 4,78
Length 0.41 0.04 | 12.62

P:\31T\TASK13\WP\SURFACE.BRF



G.C-3 Sherwood TRP

Appendix G
December 1994

Surface Erosional Stability

Because the outlet of the swale is classified as a noncircular culvert, the
diameter D is replaced by an equivalent depth y,, where vy, is defined as:

where A is the cross-sectional area of flow.

Substituting equivalent depth and the values obtained in Table V-1 (DOT, 1983
pg. V-11) into the dimensionless equations listed below, the depth (h,), width

(W,), and length (L.} of scour were determined. .
£ 0
E =q, o £z Depth of Scour
Ye 6 y 512 t,
w g ¢
s =g, _Q z Width of Scour
Ye \/5 y 5/2 Z,
B 0
_['_S = a, o z Length of Scour
Ye ‘/; y 512 t,

where:

Q =.Discharge (627 cfs obtained in HEC-1 output)
g = acceleration of gravity (32.2 ft/s?)
Y. = equivalent depth for noncircular culverts (upper apron: 5.84

ft; lower apron: 5.91 ft)
t = time in minutes of duration of peak discharge (15 min.)
t, = experimental time base = 316 min. (DOT, 1983 pg. V-2)

a, B, 6 are obtained in Table V-1 (DOT, 1983 pg. V-11)

The results of these analyses have determined that the maximum depth, width,
and length of scour for the upper apron are 4.5 ft, 29.0 ft, and 73.6 feet,
respectively. The maximum depth, width, and length of scour for the lower
apron were determined to be 4.5 ft., 28.7 ft., and 73.6 ft, respectively. The
location of the maximum depth of scour is 0.4(L,) which is equal to
approximately 30 feet from the initiation of the 9.7 percent slope.

P:\317\TASK131\WP\SURFACE.BRF



Appendix G G.C-4 Sherwood TRP
Surface Erosional Stability December 1994

STEP 2:

After the depth, width, and length of the largest possible scour hole have been
determined, the dimensions of the apron are derived. These dimensions include
the width and the angle of flare for the apron. These dimensions were
determined as suggested by the Department of Transportation (DOT, 1983
pg. V-6) using the following equations:

6 = tan? 1 Angle of Flare
3Fr
W = Wo + 2Ltané Downstream width

*

Where W, is the initial width of the channel, L is the length of the apron, and
Fr is the Froude Number at the outlet of the channel.

The length the lower apron was determined to be approximately 30 feet based
on the estimated location of maximum scour depth. As shown in Figure C.3,
the apron will extend from the initiation of the four percent slope to
approximately 30 feet below the initiation of the 9.7 percent slope. The riprap
will be installed at a 4H:1V slope and backfilled with native materials to the
pre-existing 9.7 percent surface slope. This length will prevent erosion from
"headcutting” and impacting the erosional stability of the swale under PMF
conditions.

The maximum scour into the sand material is calculated to be 4.5 feet under
PMF conditions. The depth to top of the riprap apron will be at least 4.5 feet
at a distance of 30 feet from the initiation of the 9.7 percent slope or to
bedrock, whichever is less.

A plan view and a cross section of the apron are shown on Figures C.2 and
C.3.

STEP 3

After the dimensions of the apron were established, the necessary rock size for
the apron was determined. The rock was sized using the CSU method (Abt et.
al, 1988). This is a procedure developed to determine rock sizes for large flows
over slopes ranging up to 20%. The slope of the upper apron is approximately
4 % and the slope of the lower apron is approximately 25 % (4H:1V). A
median rock size (Dg,) of 3.6 inches was calculated for the upper apron and a
D,, of 5.2 inches was calculated for the lower apron. A Dgq of 6 inches will be
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Appendix G G.C-b Sherwood TRP
Surface Erosional Stability December 1994

used for both apron regions due to lower cost of producing this rock size. The
6 inch rock will be used downstream of the slope change and a distance of 10
feet upstream from the initiation of the upper apron. Details of the apron are
shown on Figures C.2 and C.3. Filter type !, described in Appendix H, will be
installed below the riprap at a thickness of one-half the size of the riprap.
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Appendix G G.C-6 Sherwood TRP
Surface Erosional Stability December 1994

REFERENCES:

Abt, S.R., et al. "Development of Riprap Design Criteria by Riprap Testing in Flumes:
Phase II," NUREG/CR-4651. Vol 2, 1988.

U.S. Department of Transportation (DOT), "Hydraulic Design of Energy Dissipators for
Culverts and Channels”, Hydraulic Engineering Circular No.14, September 1983.

U.S. Nuclear Regulatory Commission (NRC), "Final Staff Technical Position Design of
Erosion Protection Covers for Stabilization of Uranium Mill Tailing Sites,” 1990.
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SECTION 2.3.5.1 SWALE OUTLET DESIGN REQUIREMENTS FROM SHERWOOD
TAILING RECLAMATION CONSTRUCTION COMPLETION REPORT.



Sherwoaod Tailing Reclamation Construction Completion Report June 1997

Section 5.2.1 of the Technical Specifications. Gradation test results also indicated

compliance with the Technical Specifications.
2.3.4.4 Embankment Outslope Groin Filter and Riprap

Riprap and filter material was placed along the contact between the west side of the
embankment toe and natural ground {groin). The placed riprap size, the filter type,
and the thickness of the riprap and filter are presented in Table 17. Table 17 also
presents the design requirements for the riprap and filter. As can be seen, the riprap
sizes placed are equal to or larger than required. The filter material placed is
consistent with the size of overlying riprap, and the thickness of riprap and filter are
equal to or greater than required. Rock durability and gradaﬁon testing results are
presented in Section 2.1.7. All durability tests performed in riprap used in the groin
areas indicated a rating of 80 or higher as required in Section 5.2.1 of the Technical
Specifications. The gradation test results also indicated compliance with the Technical

Specifications.
2.3.5 Swale Outlet
2.3.5.1 Design Requirements

The outlet of the swale shall be protected with riprap and filter material to control
erosion. The design requirements for the swale outlet are presented in Section 5,
Tables 2A and 2B, and Drawing 7 of the Technical Specifications. Specifically, the

design requirements are as follows:

1. The swale outlet shall have the dimensions and slopes as detailed on
Drawing 7 of the Technical Specifications.

2. The riprap and filter gradations, thickness, and durability requirements are
specified in Section 5.0, Table 2A, Table 2B, and Drawing 7 of the
Technical Specifications.

P:\03-319\AS-BUILT\REPORTS\CNSTRRPT.W51 Shepherd Miller, Inc.
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2.3.5.2 Swale Outlet Dimensions and Slopes

The slopes, length, width, and depth of the buried apron portion of the swale outlet
were determined by surveying and measuring the swale outlet. The as-built and
design dimensions and siopes are presented in Table 18. As can be seen, the swale
outlet dimensions and slopes are essentially the same as the design, with the

exception of the length and slope of the swale outlet apron.

Analysis shows that the as-built conditions provide the level of erosional protection
assumed in the design. Evaluation of the as-built conditions is provided in

Appendix O.
2.3.5.3 Swale Outlet Filter and Riprap

Filter and riprap material were placed in accordance with the requirements of the
technical specifications. Riprap with a minimum (Ds,) size of 6 inches and type | Filter
were used throughout. Durability test results for these materials are presented in
Section 2.1.7. | The durability test results indicated that all riprap placed in the swale
apron had a rating of 80 or greater. The gradation test results indicated compliance

with the Technical Specifications.

The thicknesses of the filter and riprap were measured at four locations. The results
of the measurements, along with the required thicknesses, are presented in Table 19.
As can be seen, all thickness measurements are equal to or greater than design

requirements.

P:\03-319\AS-BUILT\REPORTS\CNSTRRPT.W51 Shepherd Miller, Inc.
27



ATTACHMENT C.5

APPENDIX O, EROSIONAL STABILITY OF TAILING IMPOUNDMENT SWALE FOR
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APPENDIX O

EROSIONAL STABILITY OF TAILING IMPOUNDMENT
SWALE FOR AS-BUILT CONDITIONS

P:\03-310AS-BUILT\REPORTS\CONSTR.DOC Shepherd Miller, Inc.



Sherwood Tailing Reclamation Construction Completion Report June 1997

EROSIONAL STABILITY OF AS-BUILT TAILING IMPOUNDMENT SWALE OUTLET

1.0 PURPOSE

Drawing 7 of the WDQH approved Technical Specifications presents plan and profile
views of the Tailing Cover Impoundment Swale OQutlet. That drawing indicates that
the buried apron of the outlet requires a slope of 15%, a scour depth of 4.5 ft and a
length of 30 ft. A survey of the finished swale outlet structure has indicated
dimensions that vary somewhat from the Drawing 7 dimensions.

The purpose of this Appendix is to discuss how the design of the swale outlet evolved
from the 12/94 TRP to the construction level design and to evaluate the erosional
stability of the As-Built tailing swale »utlet apron. Table O-1 provides a comparison
of the design and the As-Built dimensions for the outlet apron.

Table O-1 Comparison of Design and As-Built Tailing Swale Apron Dimensions

Design in WDOH
Design in April | Approved November
Feature 1996 Technical 1996 Technical As-Built

Specifications Specifications
Length (ft) 30 30 23.3
Scour Depth {ft) 4.5 . 4.5 4.5
Width (ft) 290 290 290.1
Slope of native ground (%) 9.7 5.65 5.65
Slope of buried riprap (%) 25 21 24.8

{a) The design slope in Drawing 7 of the WDOH approved November, 1996 Technical Specifications
is shown as 15%. This slope was calculated by dividing the scour depth h, (4.5 ft) by the length
(L){30 ft). This value is incorrect because as shown in Figure O-1, the slope is equal to the depth

H, divided by L. As discussed below the correct slope is 21%.

As illustrated in Figure O-1, the slope of the tailing swale apron (S;) is equal to the
depth H, divided by the length L. However, since the value of H, is not known, it is
necessary to derive an equation for S; in terms of the ground slope S, and the scour
depth h, which are known values. The equation as derived on Figure O-1 is as

follows:

P:\03-319\AS-BUILT\MARGINS.RAT 0-1 Shepherd Miller, Inc
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83(%) =

[102)1‘75] + S,(%) Equation 1

The swale apron slope is shown in Drawing 7 of the November 1996 Technical
Specifications as 15%. This value is in error because as stated in the footnote in
Table O-1, an incorrect depth was used in the slope calculation. Using the equation
above results in a correct slope of 21%.

55(%) = [ﬂf’_%%iﬂ} + 5.65

83 = 21%

In preparing the Construction Drawings, all three swale apron designs summarized
above were reviewed. The decision was made at that time that the apron slope
should be as was initially in the April 1996 Technical Specifications {25%). This
required a change in the length (L) of the apron. This revised L was calculated by
rearranging Equation 1 above to solve for L. The resultant equation was as follows:

L = 1004, Equation 2
S5(%)-S,(%)

;- [110014.5)
25-5.65

L = 23 feet

Based on a comparison of several tailing swale apron designs it is concluded that there
are no significant differences between the November 1896 Technical Specification
design and the As-Built since the differences in dimensions are within acceptable
construction practices. The greatest differences are the apron slope (Technical
Specifications [24%)] verses As-Built [21%]) and the length (Technical Specifications
[30 ft] verses As-Built [23.3]). Based on this comparison, it is further concluded that
the As-Built tailing impoundment swale apron is erosionally stable.
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MSP Completion Report ' November 1999

1.0 INTRODUCTION

This report presents the results of the post-reclamation stability monitoring for the Western
Nuclear, Inc. (WNI) Sherwood Project uranium mill tailing facility performed in accordance
with Washington Departmenti of Health (WDOH) Radioactive Materials License WN-I0133-1,
Conditions No. 22 and 36A. This monitoring establishes that the reclamation of the Sherwood
Project has performed and will continue to perform as designed and that the highly conservative
objectives and criteria developed in the Monitoring and Stabilization Plan (MSP; WNI, 1997),
which governs the post-reclamation construction monitoring as per the License Conditions noted
above, have been satisfied. This report documents the successful demonstration that all .aspects
of the site reclamation meet the applicable standards and requirements for the protection of

public health, safety and the environment in preparation for license termination.

The post reclamation construction monitoring included:

o Ground water monitoring
. Structural stability monitoring of:

- Tailing impoundment surface cover

- Drainage diversion channels

- Tailing impoundment margins

- Tailing impoundment embankment

- Additional areas of previous disturbance

. Revegetation of:

- Tailing impoundment surface
- Tailing impoundment margins

The MSP details the procedures and criteria to verify reclamation performance.

\\granite\p-drive\03-317\mspcompletion report.doc
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2.0 GROUND WATER MONITORING

Attachment A to this submittal presents the numerical data for all ground water constituents of
regulatory concern and indicator parameters and data plots of data of indicator parameters; static
water level (SWL), total dissolved solids (TDS), sulfate (SO4), chloride (Cl), and the hazardous
constituent uranium. Monitoring data is presented for background well MW-2B and compliance
wells MW-4 and MW-10. Ground water monitoring data developed in accordance with the MSP
and License Conditions 22 and 36A have been submitted to the WDOH as follows:

o April 22, 1997

. May 1, 1997 (Annual GW Report for 1996)

. May 20, 1997 (Transmitting results of confirmation sampling)

o October 22, 1997 (Compliance monitoring notification)

. May 1, 1998 (Annual Report for 1997)

o July 31, 1998 (Evaluation of anomalous ground water quality data)

o August 31, 1999 (1998 Annual Report with data from the first half of 1999)

These data demonstrate that all hazardous constituent concentrations in ground water (Uranium,
Ra-226, Ra-226+228, Th-230, As, Ni, Tl) are stable within the range of natural variability and
remain below regulatory levels. Fluctuations in SWL and indicator parameter values, observed
during post-reclamation construction compliance monitoring, are consistent with anticipated
trends and values. Therefore, ground water monitoring requirements have been satisfied and,
with the exception of a one-time final confirmation sampling for hazardous constituents at
license termination, all ground water monitoring has been completed. It is anticipated that this

final sampling will be performed in November or December of 1999.

\igranite\p-drive\03-317\mspcompletion report.doc
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3.0 STRUCTURAL STABILITY MONITORING

Structural stability monitoring has been performed as per the MSP and License Condition No.s
22 and 36A beginning in the fall of 1997. Monitoring was performed to confirm the structural
integrity of the reclaimed tailing impoundment and surrounding facility elements and to confirm
reclamation design and construction performance. Structural stability monitoring included

monitoring of:

o Tailing impoundment surface cover (including swale and apron)
o Drainage diversion channels (including confluences)
. Tailing impoundment margins (including margin toes)

° Tailing impoundment embankment

. Additional areas of previous disturbance
The monitoring was performed by Ms. Shiela Pachernegg, an independent Professional Engineer
licensed in the state of Washington and experienced with the design, construction, and
performance evaluation of erosion protection practices, semi-annually in the spring and fall. The
areas monitored were modified from the original MSP as approved by the WDOH via License
Amendment No. 32 (September 27, 1999). Semi-annual structural stability monitoring reports
were submitted to WDOH on the following dates:

. February 12, 1998 (Fall 1997 Inspection Report)

. October 6, 1998 (Spring 1998 Inspection Report)

. January 5, 1999 (Fall, 1998 Inspection Report)

. June 16, 1999 (Spring 1999 Inspection Report)

Additionally, the structural stability monitoring report for fall 1999 is included as Attachment B
to this submittal.

All semi-annual inspections have confirmed that no corrective actions were required to maintain

reclamation design stability for all elements of the reclaimed facility. The consistent results of
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structural stability monitoring verify that the reclaimed site is and will continue to perform as

designed. Therefore, all applicable standards and requirements for reclamation structural

stability performance have been satisfied.
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4.0 REVEGETATION MONITORING

The MSP developed sampling methods, sampling frequencies, methods of analysis and criteria
for determining successful establishment of vegetation on the tailing impoundment cover and
margin outslopes. Impoundment cover and margin outslopes were evaluated independently for
comparison to area-specific criteria since vegetative cover established on these areas fulfill
different functions within the reclamation design, and were based on different assumptions.
Establishment of vegetation on the tailing impoundment margin outslopes provides enhancement
of the erosional stability of the margins while establishment of vegetation on the tailing
impoundment cover provides enhancement of the surface erosional stability as well as providing
reductions of long-term infiltration of precipitation through evapotranspiration by the established
plant community. Margin outslope areas with underlying bedrock at or near the surface do not
require vegetation to meet performance requirements for erosional stability. Similarly, portions
of the impoundment cover where seasonally ponded water precludes the erosion of cover
materials or the establishment of vegetation do not require vegetation to meet performance
requirements for erosional stability. The areas along the margin outslopes with shallow bedrock
and the area of the impoundment cover with seasonal ponding have been requested to be deleted
from the vegetation monitoring requirement since they are inherently stable without vegetation .
This requests were submitted to WDOH on October 22, 1999 and May 20, 1999. These requests
are pending and all results are being evaluated as per letter from WDOH dated September 21,
1999.

Vegetation monitoring was required annually during peak annual plant growth, typically in July.
Results of MSP vegetation monitoring were reported to WDOH on the following dates:

. February 12, 1998 (1997 Vegetation Monitoring and Success Evaluation)

. October 6, 1998 (1998 Vegetation Monitoring Program)

. October 22, 1999 (1999 Vegetation Monitoring Program)

Results of MSP vegetation monitoring over the past 3 years have demonstrated the successful

establishment of a diverse and self-sustaining plant community which meet the highly
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conservative assumptions and objectives of the reclamation design for both the impoundment
surface and margins. These data are summarized in Attachment C to this submittal. Though the
plant coverage for the two impoundment areas are just slightly below the MSP numerical
criteria, there are additional means and bases for demonstrating that impoundment reclamation
design assumptions and objectives have been met. Attachment C to this submittal includes a
discussion of additional data and rationale establishing this point. Based on these data, the
relevant and necessary criteria for ensuring successful establishment of vegetation on the

appropriate portions of the reclaimed tailing impoundment and margins have been satisfied.
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5.0 CONCLUSION

Based on all the data discussed above, it is evident that the Sherwood Project reclamation has
met all appropriate performance standards and requirements. Therefore, the Radioactive
Materials License WIN-I0133-1 may be terminated and the site transferred to the care of the long-

term custodian.
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- Memo

Western Nuclear, Inc.

To: Lou Miller

From:  Tom Garrett

Date: 11/05/99

Subject: Sherwocd report update

Inclosed are the requested printout and graph updates for Sherwood wells
MW2B, MW4 and MW10. ' '

Please give me a call if | have left something out or you need something else
run.

Thanks,

Thomas E. Garrett

'tgarrett@ix.netcom.com

303 973-0546 C%»N)



Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: MW2B

Sample Calcium (D) Magnesium (D) Sodium (D) Potassium (D)
Date mg/l mg/l mg/1 mg/1l

11/21/1996 37.0
03/27/1997 32.0
05/22/1997 23.7
06/26/1997 25.5
07/24/1997 41.8
08/21/1997 38.7
09/25/1997 28.8
10/16/1997 21.7
11/20/1997 23

12/17/1997 20.8
01/22/1998 28.3
02/25/1998 36.3
03/18/1998 31.6
04/22/1998 28.0
05/28/1998 26.2
06/17/1998 30.0
07/16/1998 28.7
08/19/1998 36.2
09/17/1998 30.5
10/22/1998 40.6
01/27/1999 38.9
05/12/1999 36.0
09/15/1999 33.7
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Site

Sample Type MONITOR WELLS
Sample Location: MWZ2ZB
Date Range : 01/01/1978 - 12/31/1999
& e J F % e Jo K K oI F K e g F e ok ok ko kK g ok e Fe do e ok kR e e ke e de gk gk o e ke ok ok ek ok ok ok ok
Analytes: Ca Mg Na K
Units: mg/1 mg/1 mng/1 ng/l
e e % A Aok kK ok K BASIC STATISTICS Jo & ek gk Jeo KoKk Kk dek kg K e e koK e de gk ke ke e
N of Cases 23 23 23 23
Average 3.122E+01 6.365E+00 7.178E+00 2.242E+00
sStd. Dev. : 6.190E+00 1.289E+00 8.279E-01 2.569E-01
Variance : 3.832E+01 1.661E+00 6.854E-01 6.600E-02
std. Err. : 1.291E+00 2.688E-01 1.726E-01 5.357E-02
Maximum : 4.180E+01 8.800E+00 9.300E+00 2.700E+00
Minimum : 2.080E+01 3.600E+00 5.000E+00 1.700E+00
F K K de Kk Kk dek STUDENT'S T STATISTIC dkhkhkhkkhkhkdhkhkhkArxkhkkhkhkikhkd
Student T :-2.267E+00 -2.594E+00 -2.927E+00 -1.842E+00
Deg. Free : 6.000E+00 6.000E+00 6.000E+00 6.000E+00
2-Tail Sig : 6.392E-02 4.098E-02 2.640E-02 1.151E-01
S.E. Diff : 3.418E+00 9.155E-01 6.321E-01 2.036E-01
95%C.I.Dif :-1.611E+01 -4.615E+00 -3.397E+00 -8.732E-01
Cat 1 Mean : 2.955E+01 5.275E+00 6.025E+00 2.150E+00
S.D. : 6.114E+00 1.578E+00 8.180E-01 3.873E-01
S.E. Mean : 3.057E+00 7.889E-01 4.090E-01 1.836E-01
Cat 2 Mean : 3.730E+01 7.650E+00 7.875E+00 2.525E+00
S.D. : 3.061E+00 9.292E-01 9.63%E-01 1.258E-01
S.E. Mean : 1.530E+00 4.646E-01 4.820E-01 6.292E-02
& %k ok k ok kkkk mNN..WHITNEY-U STATISTIC hhkhkhkhkkkhkhkkrkkkhkhkkhikx
U-Stat : 2.000E+00 2.000E+00 0.000E+00 3.000E+00
Signific ¢~1.732E+00 -1.732E+00 -2.309E+00 -1.452E+00
P =Val 1T : 4.163E-02 4.163E-02 1.046E-02 7.324E-02
P = Val 2T : 8.326E-02 8.326E-02 2.092E-02 1.465E-01
I Kk Kk Kk kok Ak LINEAR REGRESSION e e g e dok d ok ek ke e e ek ke ke kA ok ok Ak ke
Slope : 5.753E-03 2.569E-~03 2.217E-03 3.905E-04
Intercept '2.852E+01 5.159E+00 6.137E+00 2.053E+00
R-square 5.504E-02 2.531E-01 4.569E-01 1.472E-01
r 2.346E-01 5.031E-01 6.759E-01 3.837E-01
F : 1.223E+00 7.115E+00 1.766E+01 3.626E+00
P : 2.813E-01 1.441E-02 3.99%E-04 7.069E-02
ThkkhhkhhkrrkhrArRAA Ak r Ak kb hrkrkhkhdhdhrhhrhkrhkhkdhkkrkdrhkxhrd

SHERWOOD



Site: SHERWOQOD

Sample Type: MONITOR WELLS

Sample Location: MW2B

Sulfate (D)

Chloride (D)

Sample Carbonate Bicarbonate

Date mg/l mg/1 mg/l mg/1l
11/21/19%96 O 160 4.1 3.1
03/27/1997 O 131 4.9 <1.0
05/22/1997 0 101 3.0 <1.0
06/26/1997 O 122 3.7 <1.0
07/24/1997 O 174 3.6 <1.0
08/21/1997 O 160 2.0 <1.0
09/25/1%97 O 119 2.7 <1.0
10/16/1997 <0.10 106 2.1 <1.0
11/20/199%7 <0.1 104 2.7 1.1
12/17/1997 <1 104 1.2 <1
01/22/1998 <0.10 133. 1.9 <1.0
02/25/19%8 <0.10 154 2.2 <1.0
03/18/1998 <0.1 148 1.5 <1l
04/22/1998 <1.0 138 2.4 <1.0
05/28/1998 <1.0 126 2.6 <1.0
06/17/1998 <1.0 135 2.2 <1.0
07/16/1998 <1.0 141 2.1 <1.0
08/19/1998 <1.0 152 2.1 <1.0
09/17/1998 <1.0 154 1.9 <1.0
10/22/19%8 <1.0 166 1.8 <1.0
11/19/1998 1.0 <1.0
12/10/1998 1.5 <1.0
01/27/19%% <1.0 177 3.7 <1.0
02/24/1999 3.0 <1.0
03/24/1999 3.5 <1.0
04/08/1999 4.1 <1.0
05/12/1999 <1.0 155 3.3 <1.0
09/15/1999 <1.0 150 2.3 <1.0



Site : SHERWOOD

Sample Type : MONITOR WELLS

Sample Location: MW2B

Date Range : 01/01/1978 - 12/31/1999
FhhkAhdkhkdkhkkdhhkhhhhkhkhkhkrRhkrhkhhkdrrkhhkhkhkhhhhhhhhrrdhhkdhhhhhkkk
Analytes: co3 HCO3 S04 cl
Units: mg/l mg/1 mg/1 mg/l
* %k k Kk Kok ke BASIC STATISTICS kA IAKAAAAAkAXTAA KA AL h Ak h*
N of Cases : 23 23 28 28
Average : 5.000E-01 1.396E+02 2.611E+00 1.079E+00
Std. Dev. : 4.908E-01 2.268E+01 9.616E-01 3.966E-01
Variance : 2.409E-01 5.142E+02 9.247E-01 1.573E-01
Std. Err. : 1.023E-01 4.728E+00 1.817E-01 7.495E-02
Maximum : 1.000E+00 1.770E+02 4.900E+00 3.100E+00
Minimum : 0.000E+00 1.010E+02 1.000E+00 1.000E+00

*hkhkhkkhkkkk STUDENT'S T STATISTIC ;*********************

Student T : . ~2.457E+00 1.146E+00 1.000E+00
Deg. Free : . 6.000E+00 6.000E+00 6.000E+00
2-Tail Sig : . 4.933E-02 2.953E-01 3.559E-01
S.E. Diff : . 1.364E+01 5.452E-01 5.250E-01
95%C.I.Dif : . -6.686E+01 -7.092E-01 -7.596E~-01
Cat 1 Mean : 0.000E+00 1.285E+02 3.925E+00 1.525E+00
S.D. : 0.000E+00 2.447E+01 7.932E-01 1.050E+00

S.E. Mean : 0.000E+00 1.224E+01 3.966E-01 5.250E-01

Cat 2 Mean : 1.000E+00 1.620E+02 3.300E+00 1.000E+00
S.D. : 0.000E+00 1.203E+01 7.483E-01 0.000E+00

S.E. Mean : 0.000E+00 6.014E+00 3.742E-01 0.000E+00

Jkkokkkok ok ok Kk MANN-WHITNEY~-U STATISTIC ***kkkkhkkkhkkkhhkkkhk

U-stat : 0.000E+00 2.000E+00 4.500E+00 6.000E+0Q0
Signific :-2.646E+00 -1.732E+00 -1.016E+00 -1.000E+00
P = Val 1T : 4.075E-03 4.163E-02 1.547E-01 1.587E-01
P = Vval 2T : 8.151E-03 8.326E-02 3.094E-01 3.173E-01
kkkkkkkxxx [TNEAR REGRESSTION ***khkkkhkkhkkhhhkhhxhkhkhkhksk
Slope : 1.556E-03 3.298E-02 -7.977E-04 -5.988E-04
Intercept :-2.308E-01 1.241E+02 3.033E+00 1.396E+00
R-square : 6.404E-01 1.348E-01 4.795E-02 1.588E-01
r : 8.003E-01 3.671E-01 -2.190E-01 -3.985E-01
F : 3.740E+01 3.271E+00 1.309E+00 4.910E+00
P : 4.550E-06 8.486E-02 2.629E-01 3.567E-02

*******************************************************



Site: SHERWOOD

Sample Type: MONITOR WELLS
Sample Location: MWZB

Sample TDS Alk CacCO3 SI02 (D) ~ PH Lab
Date mg/l mg/l mg/1 s.u.
11/21/199%96 209 131 41.0 7.52
03/27/19%7 172 107 54.6 7.73
05/22/19%7 131 82.8 50.6 7.40
06/26/1987 137 100 47.0 7.75
07/24/19%7 192 143 43.0 7.85
08/21/1997 195 131 45.5 7.84
09/25/1997 113 97.9 45.4 7.92
10/16/1897 155 87.1 49.4 7.63
11/20/1997 148 85.5 45 7.55
12/17/1997 118 85.1 47.1 7.74
01/22/19%8 166 109 48.0
02/25/1998 183 126 45.2
03/18/1998 164 121 43.3
04/22/1998 162 113 48.0
05/28/1998 166 103 46.2
06/17/1998 151 111 46.2
07/16/1998 157 116 46.6
08/19/193%8 187 124 44.6
09/17/1998 193 126 46.9
10/22/1998 217 137 46.9
11/19/1998 183 7.09
12/10/1998 177 7.46
01/27/1%%9 190 146 50.3
02/24/1999 178 7.16
03/24/1999 238 7.19
04/08/1999 187 7.30
05/12/19%% 187 127 51.1
167 124 7.65

09/15/1999
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Site SHERWOOD
Sample Type MONITOR WELLS
Sample Location: MW2B
Date Range 01/01/1978 - 12/31/1999
g de Je d d de & A e ke Kk g e ek e ok ok ke kR ok ke e e ok e Sk ok ok ok ok e ok R ke ok A e ok e e o ok ke ke
Analytes: TDS ALK S102 pPH_L
Units: mg/l mg/1l mg/1l s.u.
e de e % K Kk Kk ok K BASIC STATISTICS % % J K K K Kk Kk kK Aok ke gk K g de kb ok ok g e ok
N of Cases 28 23 22 16
Average 1.723E+02 1.145E+02 4.630E+01 7.548E+00
Std. Dev. 2.823E+01 1.86%9E+01 3.015E+00 2.612E-01
Variance 7.969E+02 3.491E+02 9.093E+00 6.821E-02
Std. Err. 5.335E+00 3.896E+00 6.429E-01 6.529E-02
Maximum : 2.380E+02 1.460E+02 5.460E+01 7.920E+00
Minimum : 1.130E+02 8.280E+01 4.100E+01 7.090E+00
o& dede ke kkkkk STUDENT'S T STATISTIC hhkhkhkhkhkhkhkhkkhkkkhkhhkhkdhkkk
Student T :-1.380E+00 -2.532E+00 -1.617E-01 1.955E+00
Deg. Free 6.000E+00 6.000E+00 6.000E+00 6.000E+00Q
2-Tail Sig : 2.168E-01 4.454E-02 8.768E-01 9.841E-02
S.E. Diff : 2.355E+01 1.118E+01 3.092E+00 1.407E-01
95%C.I.Dif :-9.013E+01 -5.565E+01 -8.066E+00 -6.924E~-02
Cat 1 Mean : 1.623E+02 1.052E+02 4.830E+01 7.600E+00
S.D. : 3.603E+01 1.998E+01 5.772E+00 1.691E-01
S.E. Mean : 1.802E+01 9.990E+00 2.886E+00 8.456E-02
Cat 2 Mean : 1.948E+02 1.335E+02 4.880E+01 7.325E+00
S.D. : 3.034E+01 1.002E+01 2.218E+00 2.249E-01
S.E. Mean : 1.517E+01 5.008E+00 1.109E+00 1.124E-01
%k k ke k ok kokk WN_WHITNEY_U STATISTIC Je % Ak Kk kK ke Kk K ke Kk ke k ok ke ke
U-Stat : 4.000E+00 2.000E+00 7.000E+00 2.000E+00
Signific :-1.162E+00 ~-1.732E+00 -2.904E-01 -1.732E+00
P = vVal 1T 1.227E-01 4.163E-02 3.858E-01 4.163E-02
P = Val 2T 2.454E-01 8.326E-02 7.715E-01 8.326E-02
% K kK K de Kk de ek LINEAR REGRESSION Je A K FoK Kk A de Fe koK ok ke ke ok ke ke ke ke ke ke ok ok ke
Slope : 3.810E-02 2.777E-02 2.435E-03 -4.783E-04
Intercept 1.521E+02 1.015E+02 4.582E+01 7.773E+00
R-square 1.269E-01 1.407E-01 3.336E-02 3.412E-01
r : 3.562E-01 3.752E-01 1.827E-01 -5.842E-01
F : 3.779E+00 3.440E+00 6.903E~-01 7.252E+00
P : 6.278E-02 7.774E-02 4.159E-01 1.750E-02

Khhkhhkhhhkhhhkhkhkhhrkhkhkhkhkhkhkhkhkhkhhkhkkhrikhkhhkhkhrrhhhbhkbhrkrhbrriotrdr



Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: MW2B

Sample Arsenic (D) Iron (D) Nickel (D) Zinc (D)

Date mg/l mg/1l mg/1 mg/1l
11/21/1996 0.003 <0.05 <0.05 <0.01
03/27/1997 0.001 <0.10 <0.01 <0.01
05/22/1997 0.003 <0.01 <0.01 <0.01
06/26/1987 0:003 <0.01 <0.01 ‘ <0.01
07/24/1997 0.002 <0.01 <0.01 <0.01
08/21/19%7 0.003 <0.01 <0.01 <0.01
09/25/19397 0.002 <0.01 <0.01 <0.01
10/16/193%7 0.002 <0.01 <0.01 <0.01
11/20/1997 0.004 <0.01 <0.01 <0.01
12/17/19%7 0.004 <0.01 <0.01 <0.01
01/22/1998 0.004 <0.01 <0.01 <0.01
02/25/1998 0.004 <0.01 <0.01 <0.01
03/18/1998 0.005 <0.01 "<0.01 <0.01
04/22/1998 0.004 <0.01 <0.01 <0.01
05/28/1998 (0.004 <0.01 <0.01 <0.01
06/17/1998 0.005 <0.01 <0.01 <0.01
07/16/18%8 0.004 <0.01 <0.01 <0.01
08/19/1998 0.004 <0.01 - <0.01 <0.01
09/17/1998 0.004 <0.01 <0.01 <0.01
10/22/1998 0.004 <0.01 <0.01 <0.01
11/19/1998 <0.05
12/10/1998 <0.05
01/27/19%9 0.004 <0.01 <0.01 <0.01
02/24/1999 <0.01
03/24/199% <0.01
04/08/199% <0.01
05/12/1999 0.005 <0.01 <0.01 <0.01

09/15/1999 0.004 <0.01 <0.01 <0.01



Site : SHERWOOD

Sample Type MONITOR WELLS

Sample Location: MW2B

Date Range 01/01/1978 - 12/31/1999
Khhkdhhhkhdhhhhkkdhkhkhhhkkhkhkhkhkhdkhhkhkhhhkhkhkhkkrrhhkhhhkkhhhkrihhihi

Analytes: As_ D Fe D Ni D Zn_D

Units: mg/1l mg/1 mg/1 mg/1
khkdkkkkkkkk RASTC STATISTICS dhhkhkhkhkhhkhhhkdkrkhhhhhdkkhkhkdxhdkki
N of Cases : 23 23 28 23

Average : 3.565E-03 1.565E-02 1.429E-02 1.000E-02
std. Dev. : 1.037E-03 2.019E-02 1.260E-02 1.122E-18

Variance : 1.075E-06 4.075E-04 1.587E-04 1.259E-36
std. Err. : 2.162E-04 4.209E-03 2.381E-03 2.340E-18

Maximum : 5.000E-03 1.000E-01 5.000E-02 1.000E-02

Minimum 1.000E-03 1.000E-02 1.000E-02 1.000E-02
H g K F K Tk Kk K STUDENT'S T STATISTIC e e e e A Je e e de de e g e de ke de e ke ek ok ke
Student T :-3.130E+00 1.522E+00 1.000E+00

Deg. Free 6.000E+00 6.000E+00 ©.000E+00

2-Tail Sig : 2.031E-02 1.789E-01 3.559E-01

S.E. Diff : 5.590E-04 2.136E-02 1.000E-02

95%C.I.Dif :-3.118E-03 -1.977E-02 -1.447E-02 .

cat 1 Mean : 2.500E-03 4.250E-02 2.000E-02 1.000E-02

S.D. : 1.000E-03 4.272E-02 2.000E-02 0.000E+00
S.E. Mean : 5.000E-04 2.136E-02 1.000E-02 0.000E+00
Cat 2 Mean : 4.250E-03 1.000E-02 1.000E-02 1.000E-02
S.D. 5.000E-04 0.000E+00 O0.0COE+00 0.000E+00

S.E. Mean : 2.500E-04 O0.000E+00 O0.000E+00 0.000E+00
*kFhhkkhkk Ak MmNN_WHITNEY_U STATISTIC ¢ Jo de & Je ek de Kk ke ek ok ok hek ke ke

U-Stat : 0.000E+00 4.000E+00 6.000E+00 8.000E+00
Signific :~2.428E+00 -1.512E+00 -1.000E+00

P = Val 1T 7.593E-03 6.529E-02 1.587E-01

P = Val 2T 1.519E-02 1.306E-01 3.173E-01

% e J Kk K koKkok ok ok LiNEAR REGRESSION EXTEE SRR ERE TR RS EE L AL SRS S S

Slope 2.732E-06 -3.537E-05 -2.314E-06 -1.014E-20
Intercept : 2.282E-03 3.226E-02 1.551E-02 1.000E-02
R-square 4.422E-01 1.956E-01 2.350E-03 .
r : 6.650E-01 -4.423E-01 ~4.848E-02 .
F : 1.665E+01 5.106E+00 6.125E-02 -1.744E-15
P : 5.362E-04 3.459E-02 8.065E-01 1.000E+00

kA I A A A AKRAA KA T Ak Ik Ik kA ko hhkkhhhkhrdkhhhhrhhhhhkkit



Site: SHERWOOD

Sample Type: MONITOR WELLS

Sample Location: MW2B

Sample Thallium (D) Uranium (D) Radium-226 (D) Radium-228 (D)
Date mg/l pCi/1 pci/l pci/l

11/21/1996 <0.0004 <0.2 0.4#0.2 <1.0
03/27/1997 <0.0004 2.03 0.440.1 <1.0
05/22/1997 <0.0004 <0.2 <0.2 <1.0
06/26/1997 <0.0004 <0.2 <0.2 <1.0
07/24/1997 <0.0004 <0.2 <0.2 <1.0
08/21/1997 <0.0004 <0.203 <0.2 <1.0
08/25/1997 <0.0004 0.677 <0.2 <1.0
10/16/1997 <0.0004 <0.203 <0.2 <1.0
11/20/1997 <0.0004 <0.2 <0.2 <1
12/17/1987 <0.0004 <0.2 <0.2 <1
01/22/1998 <0.0004 0.203 0.5#0.2 <1.0
02/25/1998 <0.0004 0.271 <0.2 <1.0
03/18/1998 <0.0004 0.271 <0.2 <1
04/22/1998 <0.0004 <0.203 0.6%#0.2 <1l.0
05/28/1998 <0.0004 <0.203 <0.2 2.2#1.1
06/17/1998 <0.0004 0.677 0.8%#0.1 <1.0
07/16/1998 <0.0004 0.339 <0.2 <1.0
08/19/1998 <0.0004 1.286 <0.2 <1.0
09/17/1998 <0.0004 0.271 <0.2 <1.0
10/22/19%8 <0.0004 0.474 <0.2 <1.0
11/19/1998 0.474
12/10/1998 0.542
01/27/1999 <0.0004 0.474 0.3#0.1 <1.0
02/24/1999 0.677
03/24/1999 0.880
04/08/1999 0.271
05/12/1999 <0.0004 0.203 <0.2 <1.0
09/15/1999 <0.0004 0.203 <0.2 <1.0



Site :  SHERWOOD

Sample Type : MONITOR WELLS

Sample Location: Mw2B

Date Range : 01/01/1978 - 12/31/1999

KRR KA A AR KA AN RAREA T AR AKRI AR R AR KR IR XA AR KA A A AT AR A A K
Analytes: T1_ D URD Ra_226_D Ra_228 D
Units: mg/l pCi/l pci/l pCi/l
%k g kokkok kK BASIC STATISTICS AEKEEKEAAAKXA XXX XA A XA XKk kA hkk
N of Cases : 23 28 23 23
Average : 4.000E-04 4.370E-01 2.783E-01 1.052E+00
Std. Dev. : 7.109E-20 4.075E-01 1.594E-01 2.502E-01
Variance : 5.054E-39 1.660E-01 2.542E-02 6.261E-02
std. Err. : 1.482E-20 7.700E-02 3.324E-02 5.217E-02
Maximum : 4.000E-04 2.030E+00 8.000E-01 2.200E+00
Minimum 4.000E-04 2.000E-01 2.000E-01 1.000E+00

Wk de ko kokokok K STUDENT'S T STATISTIC **kkkkkkkdkhkhkhkhhkhhthkhk

Student T : . 5.518E-01 1.192E+00
Deg. Free : . 6.000E+00 6.000E+00
2-Tail sig : . 6.010E-01 2.782E-01
S.E. Diff : . 4.861E-01 6.292E-02
95%C.I.Dif : . -9.213E-01 -7.895E~02 .
Cat 1 Mean : 4.000E-04 6.575E-01 3.000E-01 1.000E+00
S.D. : 0.000E+00 9.150E-01 1.155E-01 O0.00CE+00
S.E. Mean : 0.000E+00 4.575E-01 5.774E-02 O0.000E+00
Cat 2 Mean : 4.000E-04 3.893E-01 2.250E-01 1.000E+00
' S.D. : 0.000E+00 3.287E-01 S5.000E-02 0.000E+00
S.E. Mean : 0.000E+00 1.644E-01 2.500E-02 0.000E+00

dek Kk kokodkok ok dk MANN-WHITNEY-U STATISTIC %%k sk %k dkdokokokdkk

U-Stat : 8.000E+00 4.000E+00 5.000E+00 B8.000E+00
Signific T . -1.191E+00 -1.000E+00

P = vVval 1T : 1.169E-01 1.587E-01 .

P = Val 2T : 2.338E-01 3.173E-01 .

e kok ok k ok okk ok ke LINEAR REGRESSION J &k s v ek kR e g ke s o de gk ok ok ok ok ok Ak ke ok
Slope : 0.000E+00 -2.916E-05 -4.273E~05 7.224E-05
Intercept : 4.000E-04 4.524E-01 2.983E-01 1.018E+00
R-square : 0.000E+00 3.569E-04 4.577E-03 5.312E-03
r : 0.000E+00 -1.889E-02 -6.765E~-02 7.288E-02
F 0.000E+00 " 9.283E-03 9.656E-02 1.121E-01
P 1.000E+00 9.240E-01 7.591E-01 7.410E-01

.
KKK KKK A K I AKEE K IR A A AAKNRAAIATAATAAARA R A AR A A AR AT AR AR K h %



Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: Mw2B

Sample
Date

Thorium~-230 (D)
pci/l

11/21/19%6
03/27/198%7
05/22/198%7
06/26/1897
07/24/1997
08/21/1887
09/25/19%7
10/16/1997
11/20/1997
12/17/1997
01/22/1998
02/25/1998
03/18/1998
04/22/1998
05/28/1998
06/17/1998
07/16/1998
08/19/1998
09/17/1998
10/22/1998
01/27/1999
05/12/1999
09/15/1999

<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<Q.2
<0.2
<0.2

PPN



Site

Sample Type
Sample Location:

Date Range

Analytes:
Units:

% ke Kok ok ok ok k K
N of Cases
Average
Std. Dev.
Variance
Std. Err.
Maximum
Minimum

Jo Kk Aok ke de Aok R

Student T

Deg. Free

2-Tail Sig
S.E. Diff

95%C.I.Dif
Cat 1 Mean
S.D.
Mean
Mean
S.D.
Mean

S.E.
Cat 2

S.E.

e de ke ke kkkk ok ok

U-Stat
Signific

P vVal 1T
P Val 2T

* kK ododeokeok ok kK
Slope
Intercept
R-square

r

F

P

: SHERWOOD
: MONITOR WELLS

MW2B

: 01/01/1978 - 12/31/199%

khkkhhkhhhkhhkkhhhhhhhkhkhhkhdkhkhkkdhkhhhkhkhkhhkhhhhdhrhkhhhhrihkhkdih

Th 230 D
pCi/l

BASTIC STATISTICS ik ko k ko koddhkodkdhhddkr

23
2.000E-01
2.708E-17
7.335E-34
: 5.647E-18
: 2.000E-01
: 2.000E-01

2% se ss e

STUDENT'S T

2.000E-01
0.000E+00
0.000E+00
2.000E-01
0.000E+00
0.000E+00

46 56 a4 44 se 0s 00 es 20 ee s

STATISTIC **********************

MANN-WHITNEY-U STATISTIC **%** %%k %k kkkokkhkk

8.000E+00

LINEAR REGRESSION hkhkkhkhkhkkhkhkhhhkhkhkkhkhkhkkikhkthkkikkkxk

-3.244E-19
2.000E-01

-

-2.790E-14
1.000E+00

as se 40 08 s 0

FrhkhhkhkhdhhhkhkrhkAhhkhkkkkkhhkhkhkhhhhAhAhdkhkhkArA Ak ddhk ko hrhkrhrhk



Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: MW2B

Sample SWL
Date ft.

10/07/1996 2064.24
10/30/1996 2064.09
11/18/1996 2063.99
12/11/1996 2064.09
01/09/1997 2064.04
02/05/1997 2064.14
03/24/1997 2080.89
03/25/1997 2081.29
03/26/1997 2082.29
03/27/1997 2082.59
04/22/1997 2077.89
05/01/1997 2071.5%
05/06/1997 2070.19
05/19/1997 2068.04
05/29/1997 2066.39
06/02/1997 2065.79
06/12/1997 2065.29
06/18/1997 2065.04
06/24/1997 2064.99
06/26/1997 2064.%4
07/03/1997 2064.94
07/07/1997 2064.89
07/16/1997 2064.79
07/22/1997 2064.74
08/01/1997 2064.74
08/07/1997 2064.74
08/13/1997 2064.69
08/20/1997 2064.69
08/26/1997 2064.59
09/03/1997 2064.54
09/10/1997 2064.49
09/18/1997 2064.49
09/23/1997 2064.44
09/29/1997 2064.34
10/08/1997 2064.29
10/14/1997 2064.24
10/21/1997 2064.14
10/28/1997 2064.09
11/03/1997 2064.09
11/10/1987 2064.04
11/18/1997 2063.99%
11/24/1997 2063.89
12/02/1997 2063.84
12/10/1997 2063.84
12/15/1997 2063.74
12/22/1%97 2063.74
12/30/1997 2063.69
01/05/1998 2063.69
01/15/1998 2063.54
01/20/1998 2063.49
01/22/1998 2063.49
01/29/1998 2063.49
02/04/1998 2063.44
02/09/1998 2063.39
02/19/1998 2063.39
02/23/1998 2063.34
02/25/1998 2063.29
03/05/1998 2063.49
03/11/1998 2063.44
03/16/1998 2063.44
03/18/1998 2063.49



Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: MW2B

Sample SWL
Date ft.

03/23/1998 2063.49
03/30/1998 2063.70
04/07/1998 2063.69
04/13/1998 2063.72
04/22/1998 2063.64
05/13/1998 2063.64
05/20/1998 2063.64
05/26/1998 2063.64
05/28/1998 2063.54
06/03/1998 2063.54
06/10/1998 2063.54
06/15/1998 2063.54
06/17/1998 2063.44
06/22/1998 2063.54
06/29/1998 2063.49
07/09/1998 2063.44
07/16/1998 2063.44
07/22/1998 2063.39
07/28/1998 2063.34
08/06/1998 2063.29
08/13/1998 2063.24
08/17/1998 2063.29
08/19/1998 2063.24
08/26/1998 2063.29
08/31/1998 2063.24
09/08/1998 2063.24
08/15/19%8 2063.19
09/23/1998 2063.19
09/30/1998 2063.14
10/07/1998 2063.14
10/15/1998 2063.09
10/20/1998 2063.04
11/03/1998 2062.99,
11/18/1998 2062.84
11/24/1998 2062.89
12/01/1998 2062.89
12/08/1998 2062.84
12/17/1998 2062.84
12/30/1998 2062.74
01/05/1939 2062.69
01/11/1999 2062.54
01/19/1999 2062.49
01/25/1999 2062.49
02/03/1999 2062.34
02/09/1%%9 2062.29
02/18/1999 2062.24
02/22/1999 2062.24
03/02/1999 2062.29
03/08/1999 2062.39
03/15/1999 2063.19
03/22/1999 2064.19
03/30/1999 2066.84
04/05/1999 2067.54
04/14/1999 2067.44
04/22/1999 2067.59
04/26/1999 20€6.79
05/04/1999 2066.24
05/10/1999 2065.74
05/18/1999 2065.29
05/26/1999 2065.14
06/03/1999 2065.04



Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: MWZB

Sample SWL
Date ft.

06/07/1989 2064.99
06/17/1999 2064.84
06/21/19%9 2064.79
07/06/1999 2064.79
07/14/1999 2064.69
07/19/1999 2064.69
07/26/1999 2064.58
08/02/1999 2064.54
08/09/1998 2064.54
08/17/1999 2064.49
08/23/19399 2064.54
09/02/1999 2064.39
09/08/1999 2064.34
09/13/1999 2064.29
09/20/1999 2064.19
09/28/1999 2064.14
10/04/1999 2064.14
10/13/1989 2064.04
10/20/1989 2063.99
11/02/1999 2063.89



Site

Sample Type
Sample Location

Date Range

+ se a0 e

MW2B

SHERWOOD
MONITOR WELLS

: 01/01/1978 - 12/31/199

o e J Je K o de Je K e g de K ek ke ke ek Tk sk ke sk e ke ok ok vk ok 9k ok o ke ke ok b e ok ke ok e e e ke e ok

Analytes:
Units:

Jd Ak kk KKk kA
N of Cases
Average
Std. Dev.
Variance
std. Err.
Maximum
Minimum

ek kokkokdk ok ok

Student T
Deg. Free
2-Tail Sig
S.E. Diff
95%C.I.Dif

Cat 1 Mean :

S.D.

S.E. Mean
Cat 2 Mean
S.D.

S.E. Mean

d K Kk ok ke k Kk k ke

U-Stat
Signific

P = Val 1T
P = Val 2T

% & K v ek keokokoke

Slope
Intercept
R-square
r

F

P

SWL

ft.

BASIC STATISTICS % % H Kk ok kA d Kok e e d de e o e ke ke e ke e ke ok

142
2.065E+03
'3.411E+00
: 1.163E+01
: 2.862E-01
: 2.083E+03
: 2.062E+03

STUDENT'S T
: 1.195E+00
: 6.000E+00

2.773E-01

7.324E-02
:=-9.172E-02
2.064E+03
1.031E-01
5.154E-02
2.064E+03
1.041E-01
5.204E-02

es s s0 se e

STATISTIC hhkhkkkhkkkhkhkhkhkkkhkkikhkkkx

MANN-WHITNEY-U STATISTIC **k*kkkkkkkshshkkkskkok

: 4.500E+00
:-1.023E+00
: 1.532E-01
: 3.065E-01

LINEAR REGRESSION khdkkdhkkhkhkkkhkkhkkhkkkhkhkhhkkkhkx

:—3.705E-03
: 2.067E+03
: 1.00%E-01
:=3.176E-01
1.571E+01
1.173E-04

% Fc d s Je Je K s e K gk e e T de e ke e do de e ke e de ke ke e ek ok K ok ok ok K ok g gk ok ok ok ok ok ek ke ok A ke ok



MONITOR WELLS
SHERWOOD : MW2B

ANALYTE: SWL (ff)

2090

2080+

2070+

2060
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Run Chart - Raw Data
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MONITOR WELLS
SHERWOOD : MW2B

ANALYTE: TDS (mg/l)

240+
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Run Chart - Raw Data
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MONITOR WELLS
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ANALYTE: CI (mg/)
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Run Chart - Raw Data
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MONITOR WELLS
SHERWOOD : MW2B

- ANALYTE: URD (pCi/l)
2.5

2.0

1.51

1.01

0.0

1 T T T |0 T T

Run Chart - Raw Data




Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: MwW4

Sample Calcium (D) Magnesium (D) Sodium (D) Potassium (D)
Date mg/l mg/l mg/1 mg/1l

05/15/1978 56.5 22.2 6.79
06/15/1978 155 54.0 8.5
07/27/1978 36.9 30.0 7.53
08/30/1978 44.3 20.0 5.4
09/29/1978 42.85 26.0 4,30
10/31/1978 46.40 20.95 4.75
11/03/1978 45.20 19.55 4.2
01/16/1979 42.6 11.4 5.6
02/22/1979 50.4 19.6 5.4
03/19/1979 47.2 9.7 6.0
04/13/1%79 31 8 7
05/2%/1%79 37 18.3 6.7
06/21/1979 37 30 1
07/31/1979 €0 42 6
08/22/1979 48 10 8
09/25/1979 35.4 36.5 27.4
10/31/197% 37 19 10
11/30/1979 41 25 7
03/25/1%880 42 12 7
04/28/1980 41 21 4
08/06/1980 24 13 4
10/30/1980 26 11 5
01/28/1981 40.6 18.6 4.6
04/30/1%81 39.0 18.3 7.3
07/30/1%81 43.5 6.0 4.6
10/14/1981 46 9 7
03/15/1%82 42.5 15.9 3.9
05/27/1982 44.0 20 3.9
07/14/1982 41.4 19.2 3.9
10/20/1982 41.0 1.6 4.7
05/16/1983 60 26 6.4
08/04/1983 61.5 34.5 9.3
10/13/1983 42 27.5 7.2
11/05/1983 38 18.5 7
03/13/1984 42 20 5
05/10/1984 44 38 7
07/12/1984 84 48 9
07/17/1984 83 53 )
09/11/1984 57 27 13
09/11/1984 57 27 13
10/11/1984 62 33 10
11/27/1984 54 29 6
12/18/1984 49 26 5
01/10/1985 49 27 5
03/13/1985 46 20 5
06/11/1985 32.6 18.8 6.3
09/26/1985 46 24 5.4
12/10/1985 50 23 5.4
02/05/1986 40 23.0 5.7
03/11/1986 48 23 4.8
05/08/1986 51 27 6
09/25/1986 36 23 7
12/16/1986 50 25 6
03/24/1987 46 28 6
05/12/1987 56 27 6
09/23/1987 49 26 7
12/09/1987 54 26 6
03/22/1988 62 28 6
05/25/1988 54 27 6
09/28/1988 63 29 7
12/21/1988 69 20 5



Site: SHERWOOD

Sample Type: MONITOR WELLS

Sample Location: MW4

Sample Calcium (D) Magnesium (D) Sodium (D) Potassium (D)

Date mg/l mg/l mg/l mg/1l
03/22/1983 66 13 3.9
05/24/1989 64 19 11
09/27/198% 64 21 3
11/14/1985 56 28 4
03/06/1990 59 24 7 6
05/01/19%0 58 20 7 4
09/26/1990 71 21 6 4.7
12/20/19%0 72 15 9 3.4
03/21/1991 54 21 7 3
05/22/1981 51.% 25.0 2.59 4.08
09/18/1981 54.5 25.5 8.9 4.30
12/18/1981 52 23 4 4
03/19/1992 59.6 31.2 6.7 5.5
05/27/1%92 44.4 21.7 6.6 5.40
09/29/19%2 67.0 27.0 6.0 6.0
12/29/1992 62.6 27.8 9.1 6.5
03/31/1993 56.0 26.0 6.0 4.0
05/26/1993 54.5 27.3 6.3 3.6
09/30/19%3 57.5 28.2 6.0 3.8
10/27/1983 60.6 27.1 4.4 3.6
11/17/1993 64.1 22.5 5.7 3.7
12/14/1993 50.7 28.6 4.6 3.6
01/19/1994 56.2 25.6 4.3 3.4
02/16/1994 60.1 26.0 4.2 3.5
03/22/1994 64.8 24.7 5.1 5.9
04/19/19%4 65.9 23.0 5.1 3.7
05/17/19%94 &0.9 23.6 3.7 3.8
06/29/19%4 57.3 22.4 3.7 3.4
07/20/19%4 75.3 20.9 3.9 4.7
08/24/19%4 64.8 30.7 4.5 3.9
09/21/19%4 73.6 30.6 5.9 4.5
10/19/19%4 69.4 28.3 6.4 4.6
11/22/19%4 79.2 31.8 6.3 4.9
12/20/1%%4 179.0 29.0 6.2 4.2
01/26/1995 80.0 38.0 6.4 4.8
02/28/1995 78.0 38.0 6.2 4.8
03/29/1995 73.4 36.4 6.4 4.5
04/20/19%5 77.0 35.0 6.0 4.7
05/02/1985 76.8 37.8 6.1 4.6
06/06/1995 €8.0 37.0 6.8 4.4
07/06/1985 43.5 41.4 9.5 5.0
08/24/1995 50.1 39.3 10.4 4.8
08/27/1995 67.1 36.1 7.5 4.5
10/25/1995 64.9 34.3 6.5 4.4
11/21/1995 171.0 33.9 6.4 4.4
02/21/1996 67.4 33.0 6.1 4.5
05/01/19%96 70.2 35.4 7.3 4.7
09/25/1996 69.1 35.7 10.9 4.5
11/21/19%96 63.5 35.8 8.8 5.6
12/17/19%6 68.1 35.9 7.7 5.2
03/27/1997 139 67.0 18.6 5.7
04/16/1997 125 66.1 15.6 6.2
06/05/1997 117 67.2 9.4 5.9
06/26/1997 100 61.4 12.5 6.1
07/24/1997 97.0 58.1 13.3 6.1
08/21/1997 118 62.2 13.9 6.3
09/25/1997 109 58.0 13.0 6.2
10/16/1987 100 50.1 13.1 6.0
11/20/1997 112 49 16 6
12/17/1987 85 43.3 12.5 4.9
01/22/1998 78.7 40.6 10.5 4.8



Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: MW4

Sample Calcium (D) Magnesium (D) Sodium (D) Potassium (D)
Date mg/l mg/1 mg/1 mg/l
02/25/1998 79.0 39.5 9.0 5.0
03/18/1998 176 37.8 8.8 4.8
04/22/1998 64.3 36.8 9.4 4.7
05/28/1998 86.8 44.4 11.0 5.1
06/17/1998 80.9 42.0 10.0 5.0
07/16/1998 77.2 490.7 9.8 5.0
08/19/1998 75.4 39.8 9.0 5.2
09/17/19%98 72.2 38.8 9.3 5.2
10/22/1%98 57.6 32.9 6.9 4.3
01/27/1999 61.9 36.6 7.5 4.8
05/12/199% 116 60.0 15.0 5.9
09/15/19%9 90.9 45.0 15.2 4.8



Site

Sample Type MONITOR WELLS
Sample Location: MW4
Date Range 01/01/1978 - 12/31/1999
AAAAAKRITAAA I A AT A AR A AR I AR Ak hhrhhkAhkhhhhdhkkhkhkhkrxhhix
Analytes: Ca Mg Na K
Units: mg/L mg/1 mg/1 mg/1
% ke kK okdekkk BASIC STATISTICS ¢ J e Jo kg Fe K de oK Fe ko ke ok ok ok ok ke ok ok ok kok Kk
N of Cases 134 134 134 69
Average 6.204E+01 2.984E+01 7.443E+00 4.763E+00
Std. Dev. : 2.205E+01 1.255E+01 3.456E+00 8.535E-01
Variance : 4.861E+02 1.576E+02 1.195E+01 7.284E-01
std. Err. : 1.905E+00 1.084E+00 2.986E-01 1.027E-01
Maximum : 1.550E+02 6.720E+01 2.740E+01 6.500E+00
Minimum : 2.400E+01 6.000E+00 2.580E+00 3.000E+00
de ok dkk ok k ok kk STUDENT’S T STATISTIC hhkkhkhkkhkhkkhkhkhkhkkkkhkkkik
Student T :-2.739E-01 -1.227E+00 -1.724E+00 -6.508E-01
Deg. Free : 6.000E+00 6.000E+00 6.000E+00 6.000E+00
2-Tail Sig : 7.934E-01 2.657E-01 1.355E-01 5.393E-01
S.E. Diff : 3.076E+01 9.839E+00 2.376E+00 6.530E-0C1
95%C.I.Dif :-8.370E+01 -3.615E+01 -9.908E+00 -2.023E+00
Cat 1 Mean : 7.318E+01 3.155E+01 7.055E+00 4.525E+00
S.D. : 5.515E+01 1.557E+01 1.307E+00 1.118E+00
S.E. Mean : 2.757E+01 7.785E+00 6.534E-01 5.588E-01
Cat 2 Mean : 8.160E+01 4.363E+01 1.115E+01 4.950E+00
S.D. : 2.729E+01 1.203E+01 4.568E+00 6.758E-01
S.E. Mean : 1.364E+01 6.017E+00 2.284E+00 3.379E-01
% % K kkkkkk Kk MANN_WHITNEY_U STATISTIC dkhkhkhkhkhkhkhkhkhkrhhhkkhkitk
U-Stat : 4.000E+00 3.000E+00 4.000E+00 5.000E+00
Signific :-1.155E+400 -1.443E+00 -1.155E+00 -8.712E-01
P =vVal 1T : 1.241E-01 7.44¢6E-02 1.241E-01 1.918E-01
P = Val 2T : 2.482E-01 1.489E-01 2.482E-01 3.836E-01
* % K K Kk ok Kok ok k LINEAR REGRESSION **************************
Slope : 5.442E-03 3.003E-03 3.692E-04 3.966E-04
Intercept : 3.969E+01 1.750E+0l 5.927E+00 4.004E+00
R-square 3.711E-01 3.486E-01 6.949E-02 1.743E-01
r : 6.091E-01 5.904E-01 2.636E-01 4.175E-01
F : 7.788E+01 7.063E+01 9.857E+00 1.414E+01
P : 1.887E-15 3.053E-14 2.088E-03 3.588E-04

SHERWOOD

%k kK % g Fde ke ke koK ok ko Kok ok ek ok ke ok

Ahhkhkhkrhhkhkrkhkhkrhkkhhhrkkrrxhkrdrhkhr



Site: SHERWOOD

Sample Type: MONITOR WELLS

Sample Location: MW4

Sample Carbonate Bicarbonate Sulfate (D) Chloride (D)

Date mg/l mg/1l mg/1l mg/1l
05/15/1978 10 <2
06/15/1978 5 <2
07/27/1978 13 3
08/30/1978 8.2 1
09/29/1978 13.0 0.1
10/31/1978 8.1 0.4
11/03/1978 8.5 0.3
01/16/1979 10.0 0.3
02/22/1979 8.5 0.1
03/19/1979 11.2 0.4
04/13/1979 18 2
05/29/1979 12.4 1.2
06/21/1979 11 2
07/31/1979 12 1
08/22/1979 16 1
09/25/1979 9 6.4
10/31/1979% 10 1.5
11/30/1979 6 0.8
03/25/1980 13.0 2.6
04/28/1980 10 1.5
08/06/1980 9 1.9
10/30/1980 4 1.1
01/28/1981 16.7 0.7
04/30/1981 14 0.6
07/30/1981 11.7 1.0
10/14/1981 1 1.2
03/15/1982 18 1.2
05/27/1982 11 1.0
07/14/1982 11 3.7
10/20/1982 12 1.0
05/16/1983 3 6
08/04/1983 62 29
10/13/1983 29 12
11/05/1983 15 3
03/13/1984 10.5 1
05/10/1984 45 4.6
07/12/1984 122 17.5
07/17/1984 107 18.0
09/11/1984 63 7.5
09/11/1984 63 7.5
10/11/1984 40.1 6.7
11/27/1984 21.5 3.5
12/18/1984 17.2 2.1
01/10/1985 8.0 1.8
02/19/1985 8.5 1.6
03/13/1985 9.7 1.3
04/17/1985 8.9 1.5
05/23/1985 0.574 5.71
06/11/1985 0.382 5.71
07/16/1985 0.04 5.6
08/09/1985 11 7
09/26/1985 8 7
10/17/1985 4 6
11/21/1985 6 7
12/10/1985 8 8
01/14/1986 9 7
02/05/1986 6.3 2.9
03/11/1986 8.5 1.5%
04/09/1986 6.7 1.2
05/08/1986 12 2.1
06/05/1986 24 5



Site: SHERWOOD

Sample Type: MONITOR WELLS

Sample Location: Mw4

Sample Carbonate Bicarbonate Sulfate (D) Chloride (D)

Date mg/1 mg/1l mg/1 mg/1
07/02/1986 39 7
08/07/1986 24 9
09/25/198¢6 5 4
10/16/1986 10 2
11/18/1986 10 2
12/16/1986 13 3
01/15/1987 11 2
03/24/1987 4 2
05/12/1987 7 2
09/23/1987 6 2
12/09/1987 5 4
03/22/1988 4 2
05/25/1988 S 2
09/28/1988 12 1
12/21/1988 11 11
03/22/1989 11 18
05/24/1989 11 14
09/27/1989 14 60
11/14/1989 11 9
03/06/1990 O 274 12 12
05/01/19%90 O 200 11 15
09/26/1990 O 229 10 1.8
12/20/1990 O 225 13 8
03/21/19%1 © 229 14 7
05/22/1991 © 235 14.1 3.61
09/19/1%891 0O 244 16.5 3.70
12/18/1%91 0O 232 15 6
03/19/19%2 © 257 14.6 2.6
05/27/19%2 0 247 15.3 2.40
09/29/1992 0 274 13.7 3.0
12/29/1%92 0 322 14.9 4.0
03/31/1993 0O 311 13.1 4.1
05/26/1993 © 270 16.6 0.7
09/30/18%3 O 298 15.2 <1.0
10/27/19%93 © 310 14.3 2.8
11/17/1993 0O 296 16.7 2.2
12/14/1993 0 283 13.9 <1.0
01/19/1%%4 0 295 16.2 <1.0
02/16/19%4 0 288 18.7 1.3
03/22/19%94 0 301 13.9 1.9
04/19/19%94 O 293 13.1 <1.0
05/17/1994 O 298 13.5 3.7
06/29/1994 © 270 15.5 <1.0
07/20/1994 © 331 12.7 1.68
08/24/199%94 © 350 13.0 <1.0
09/21/1994 357 14.5 <1.0
10/19/19%4 0© 348 13.6 <1.0
11/22/1%%4 0 409 13.5 1.0
12/20/1994 0 362 13.7 <1.0
01/26/1995 © 361 13.5 1.9
02/28/19395 O© 436 14.5 0.30
03/29/1995 O 373 13.7 2.0
04/20/1995 0O 398 13.8 1.9
05/02/1995 0 417 15.7 2.6
06/06/1995 25.2 4.1
07/06/1995 0O 318 34.4 9.4
08/24/1995 0O 317 37.2 8.0
09/27/1995 0O 370 17.1 2.8
10/25/1%95 0 346 13.4 <1.0
11/21/1995 0 362 13.8 <1.0
02/21/1996 O 340 13.0 2.4



Site: SHERWOOD

Sample Type: MONITOR WELLS

Sample Location: MW4

Sample Carbonate Bicarbonate Sulfate (D) Chloride (D)

Date mg/l mng/1 mg/l1 mg/1l
05/01/19%6 O 344 26.9 5.3
08/25/1%9%6 O 355 36.1 5.8
11/21/1%%6 O 345 20.4 6.4
12/17/19%96 O 361 15.1 3.6
03/27/1%97 0 367 235 92.6
04/16/1997 0 454 154 49.6
06/05/18%7 O 411 167 22.4
06/26/1987 © 414 145 28.8
07/24/1997 O 416 119 27.0
08/21/19%7 O 405 137 45.6
09/25/1987 O 395 147 52.3
10/16/1997 <0.10 390 105 36.2
11/20/1997 <0.1 379 115 44 .4
12/17/1997 <1 393 62.2 20.1
01/22/1998 <0.10 373 41.1 12.1
02/25/1998 <0.10 406 24.3 5.3
03/18/1998 <0.1 409 25.2 5
04/22/1998 <1.0 343 27.4 6.4
05/28/1988 <1.0 <1.0 56.6 19.9
06/17/19%8 <1.0 421 35.5 9.2
07/16/1998 <1.0 437 24.5 5.7
08/19/19%8 <1.0 432 21.9 4.1
09/17/1998 <1.0 392 21.3 14.8
10/22/19%8 <1.0 326 16.6 3.0
11/189/1998 16.1 1.7
12/10/1998 16.8 2.7
01/27/19%9 <1.0 368 20.0 1.4
02/24/1999 17.3 2.7
03/24/1999 22.6 4.5
04/08/1999 80.8 25.7
05/12/1999 <1.0 398 128 46.2
09/15/1999 <1.0 391 61.1 17.4



Site

Sample Type
Sample Loca
Date Range

. Analytes:
Units:

* % K K K Kk Kk Aok Kk
N of Cases
Average
std. Dev.
Variance
std. Err.
Maximum
Minimum

& Je kK K K Kokk ko

Student T
Deg. Free

2-Tail sig :

S.E. Diff
95%C.I.Dif
Cat 1
S.D.
Mean
Mean
S.D.

S.E.
Cat 2

S.E.

A K K K de K Kok ok

U-Stat
Signific

P Val 1T
P val 27T

Jo K K kokkk ok kok
'~ Slope
Intercept
R-square
r
F
P

Mean :

Mean @

tion: MW4

SHERWOCD
MONITOR WELLS

01/01/1978 - 12/31/1999

*******************************************************

co3 HCO3 S04 cl

mg/l mg/1l mg/1l mg/1

BASIC STATISTICS dhkhkhkhkhkhkhkhkhkkhkhkkhkhkrkrkkkhkhkkhkhkkx
67 68 154 154
1.716E-01 3.353E+02 2.640E+01 7.547E+00

: 3.708E-01 7.466E+01 3.688E+01 1.276E+01
: 1.375E-01 5.574E+03 1.360E+03 1.629E+02
: 4.530E-02 9.054E+00 2.972E+00 1.028E+0Q0
: 1.000E+00 4.540E+02 2.350E+02 9.260E+01
0.000E+00 1.000E+00 4.000E-02 1.000E-01
STUDENT'S T STATISTIC kkkkhkhkhkhkhkrkhkhhkhkhkkhkhkkhhkkh
: . -6.201E+00 -2.914E+00 ~-2.449E+00
: 6.000E+00 6.000E+00 6.000E+00
: 8.111E-04 2.683E-02 4.984E-02
2.238E+01 2.199E+01 8.758E+00

. -1.935E+02 -1.179E+02 -4.288E+01
0.000E+00 2.320E+02 9.050E+00 2.000E+00

. 0.000E+00 3.080E+01 3.348E+00 8.165E-01
. '0.000E+00 1.540E+01 1.674E+0C 4.082E-01
. 1.000E+00 3.708E+02 7.313E+01 2.345E+01
0.000E+00 3.247E+01 4.385E+01 1.750E+01
0.000E+00 1.623E+01 2.192E+01 8.748E+00
MANN_WHITNEY_U STATISTIC TR X EE TS RS R EE L & & &5
: 0.000E+00 0.000E+00 O0.000E+00 0.000E+0C0O
:-2.646E+00 -2.309E+00 -2.309E+00 -2.323E+00
: 4.075E-03 1.046E-02 1.046E-02 1.008E-02
- 8.151E-03 2.092E-02 2.092E-02 2.016E-02
LINEAR REGRESSION % %k K Kk K A K K Fe ke ok ke ok ok ke ok ok kok e ke ke
. 2.470E-04 5.043E-02 5.605E-03 1.748E-03
:-3.060E-01 2.380E+02 3.459E+00 3.892E-01
3.683E-01 3.738E-01 1.352E-01 1.099E-01
6.069E-01 6.114E-01 3.677E-01 3.314E-01

. 3.790E+01 3.939E+01 2.376E+01 1.876E+01
: 5.092E-08 2.956E-08 2.715E-06 2.682E-05

*******************************************************



Site: SHERWOOD

Sample Type: MONITOR WELLS
Sample Location: MwW4

06/05/1986

Sample TDS Alk CaCo03 pH Lab
Date mg/l s.u.
05/15/1978 225 8.10
06/15/1978 234 7.65
07/27/1%78 234 7.90
08/30/13878 222 7.80
09/29/1978 236.1 8.2
10/31/1978 226.4 7.9
11/03/1978 217.6 8.0
01/16/1979 184.4 7.75
02/22/1979 197.8 7.70
03/18/13879 204 8.1
04/13/1979 211 7.7
05/29/1979 215.8 7.5
06/21/197% 218 7.4
07/31/1979 216.2 8.10
08/22/1973% 259 7.35
09/25/1979 360 6.15
10/31/1979 208 8.0
11/30/1879 219 7.98
03/25/1980 201.8 8.40
04/28/1980 471 7.9
08/06/1980 321 7.8
10/30/1980 453 7.75
01/28/1981 286.2 7.85
04/30/1981 457 7.8
07/30/1981 463 7.7
10/14/1981 146 8.2
03/15/1982 204.8 8.0
05/27/1%82 207.1 8.0
07/14/1%82 204 8.4
10/20/1982 206 8.4
05/16/1983 303 8.4
08/04/1983 425 7.6
10/13/1983 301 7.7
11/05/1983 226 7.6
03/13/1984 218 8.1
05/10/1984 310 7.8
07/12/1984 519 7.9
07/17/1984 582 7.6
09/11/1984 430 7.75
09/11/1984 430 7.8
10/11/1984 339.2 7.6
11/27/1984 283 7.7
12/18/1984 248 7.8
01/10/1985 307 7.8
02/19/1985 232 7.90
03/13/1985 242 8.0
04/17/1985 250 7.9
05/23/1985 264 7.70
06/11/1985 254 7.90
07/16/1985 248 7.6
08/09/1985 266 7.5
09/26/1985 265 7.8
10/17/1985 256 7.6
11/21/1%85 225 7.5
12/10/1985 255 7.7
01/14/1986 256 7.6
02/05/1986 252 7.6
03/11/1986 267 7.82
04/09/1986 259 7.7
05/08/1986 273 7.8
318 7.8



Site: SHERWOOD

Sample Type: MONITOR WELLS
Sample Location: MW4

Sample TDS Alk CacCo3. S102 (D) pH Lab

Date mg/l mg/1 mg/1l s.u.
05/01/1996 336 282 17.8 7.82
09/25/19%6 421 291 . 23.8 7.79
11/21/1996 365 283 19.7 7.93
12/17/1996 313 296 19.2 7.93
03/27/19%7 783 301 23.3 7.95
04/16/19%7 1705 372 19.9 7.81
06/05/1997 624 337 20.9 7.88
06/26/1987 617 339 20.3 7.95
07/24/1997 615 341 20.8 8.01
08/21/1997 664 332 24.8 7.97
09/25/193%7 638 324 23.8 8.02
10/16/1997 583 320 23.4 7.99
11/20/1937 589 311 22 7.92
12/17/19397 440 322 21.9 7.95
01/22/1998 403 306 20.7
02/25/1998 391 333 19.0
03/18/1998 387 335 18.3
04/22/1998 386 281 19.0
05/28/1998 808 <1.0 19.8
06/17/1998 410 345 19.4
07/16/1998 410 353 18.9
08/19/1%98 411 354 18.0
09/17/1998 374 321 18.3
10/22/1998 361 267 18.0
11/19/1998 343 7.60
12/10/19%8 363 7.87
01/27/19%9 357 302 19.3
02/24/19%9 348 7.67
03/24/18%9 390 7.72
04/08/19%9 527 7.44
05/12/19%9 653 327 19.0
09/15/19%% 479 321 8.05



Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: Mw4

Sample TDS Alk CaCoO3 SI02 (D) pH Lab

Date mg/l mg/1 mg/1 s.u.
07/02/1986 361 7.6
08/07/1986 329 7.3
09/25/1986 315 7.7
10/16/1986 286 7.8
11/18/1986 277 7.7
12/16/1986 280 7.8
01/15/1987 280 7.8
03/24/1987 298 8.0
05/12/1987 309 7.4
09/23/1987 307 7.8
12/09/1987 290 7.7
03/22/1988 306 7.9
05/25/1988 303 7.8
09/28/1988 324 7.7
12/21/1988 260 8.0
03/22/1989 255 7.8
05/24/1989 148 8.1
09/27/1889 281
11/14/1989 284 7.8
03/06/1990 286 7.8
05/01/1990 240
09/26/19%0 339
12/20/19%0 209 8.0
03/21/13891 249 7.7
05/22/1991 292 7.4
09/19/1991 295 7.4
12/18/1%91 241 7.8
03/15/19%2 305
05/27/19%2 232 7.54
09/29/1992 353 8.26
12/25/1982 288 7.76
03/31/1993 258
05/26/1983 290
03/30/1993 284 244 7.78
10/27/1993 286 254 7.45
11/17/19%3 289 243 8.15
12/14/1983 273 232 19.9 7.85
01/19/19%4 282 242 19.4 7.8
02/16/1994 259 237 18.0
03/22/19%4 283 247 18.5 8.30
04/15/19%4 298 240 20.2 7.5
05/17/19%4 295 244 12.6 7.84
06/29/1984 254 221 19.7
07/20/1994 298 271 18.7
08/24/1994 300 287 19.5 8.06
09/21/1994 336 293 18.2 7.88
10/19/1994 329 285 18.0 8.02
11/22/1994 349 335 ) 18.5 8.07
12/20/1994 342 297 18.7 8.02
01/26/19395 356 326 17.7 7.93
02/28/1995 378 357 18.1 7.93
03/28/1985 342 306 17.0 7.88
04/20/1995 352 326 16.1 8.03
05/02/1995 374 342 v 17.8 7.97
06/06/1995 363 291 17.4 8.29
07/06/1995 356 261 : 21.1 8.189
08/24/1995 341 260 21.9 7.47
09/27/1895 370 303 18.2 7.73
10/25/1995 316 284 17.2 8.09
11/21/199S 333 297 ' 18.1 7.86
02/21/1996 325 279 16.0 7.80



Site

Sample Type
Sample Location:

Date Range

Analytes:
Units:

% Kk ok ok okodk
N of Cases
Average
Std. Dev.
Variance
Std. Err.
Maximum
Minimum

%Kk KKk de ke ke K

Student T
Deg. Free

2-Tail Sig :

S.E. Diff
95%C.I.Dif
Cat 1
S.D.

S.E.
Cat 2
S.D.

S.E. Mean

% % de e ke ek ok ke ke

U-Stat
Signific

P Val 1T
P =

It

%k de K deokohdk ok
Slope

Intercept

R-square

r

F

P

Mean :

Mean :
Mean :

Val 2T :

SHERWOOD
MONITOR WELLS

Mw4

01/01/1978 - 12/31/1999

*******************************************************

TDS ALK S102 pH L

mg/1l mg/1 mg/1 s.u.

BASIC STATISTICS % & Je Kok Fe de g e ke Fok Aok ok o ke K e e ek e ke
154 55 51 133

¢ 3.302FE+02 2.927E+02 1.949E+01 7.825E+00
: 1.202E+02 5.474E+01 1.963E+00 2.690E-01
1.445E+04 2.997E+03 3.853E+00 7.235E-02
9.686E+00 7.381E+00 2.749E-01 2.332E-02

: 8.080E+02 3.720E+02 2.480E+01 8.400E+00
: 1.460E+02 1.000E+00 1.600E+01 6.150E+00
STUDENT'S T STATISTIC ***kkkkkAkkhkhkhkhkdkkkhhi
:=5.162E+00 -4.284E+00 5.721E-01 9.063E-01
: 6.000E+00 6.000E+00 6.000E+00 6.000E+00
2.090E-03 5.185E-03 5.880E-01 3.997E-01

: 5.492E+01 1.424E+01 5.244E-01 1.572E-01
:-4.179E+02 -9.585E+01 -9.832E-01 -2.422E-01
2.288E+02 2.433E+02 1.895E+01 7.863E+00
6.185E+00 8.995E+00 8.583E-01 1.887E-01
3.092E+00 4.498E+00 4.291E-01 9.437E-02
5.123E+02 3.043E+02 1.8653E+01 7.720E+00

: 1.097E402 2.702E+01 6.028E-01 2.515E-01
: 5.483E+01 1.351E+01 3.014E-01 1.258E-01
MANN-WHITNEY-U STATISTIC ***xkkxkdkkkdkhkxkkkkokk
0.000E+00 O0.000E+00 5.500E+00 5.000E+00
:-2.323E+00 -2.309E+00 -7.260E-01 -8.660E-01
: '1.008E-02 1.046E-02 2.339E-01 1.932E-01
2.016E-02 2.092E-02 4.678E-01 3.865E-01
LINEAR REGRESSION FrhddehkhkhkhkAhhkdkhhhhkrhkhkrhhddddh
2.636E-02 2.663E~-02 9.351E-04 1.240E-05
2.222E+02 2.671E+02 1.863E+01 7.778E+00
2.816E-01 9.611E-02 8.064E-02 1.181E-02
5.307E-01 3.100E-01 2.840E-01 1.087E-01
5.95%9E+01 ©5.635E+00 4.298E+00 1.566E+00
1.219E-12 2.126E-02 4.344E-02 2.130E-01

*******************************************************



Site: SHERWOOD

Sample Type: MONITOR WELLS

Sample Location: Mw4

Sample Arsenic (D) Iron (D) Nickel (D) Zinc (D)

Date mg/l mg/1 mg/1l mg/1
05/30/1993 <0.05 <0.05
10/27/1983 <0.05 0.05
11/17/1993 <0.05 <0.05
12/14/1993 <0.05 <0.05
01/18/19%4 <0.001 <0.05 <0.05 0.02
02/16/1994 0.001 <0.05 <0.05 0.02
03/22/19%94 0.001 <0.05 <0.05 <0.01
04/19/19%4 <0.001 <0.05 <0.05 <0.01
05/17/19%94 <0.001 <0.05 <0.05 <0.01
06/29/1994 <0.001 <0.05 <0.05 <0.01
07/20/19%4 0.001 <0.05 <0.05 <0.01
08/24/1994 <0.001 <0.05 <0.01 <0.01
09/21/19%4 0.001 <0.05 <0.01 <0.01
10/19/19%4 0.002 <0.05 <0.01 <0.01
11/22/1%%4 0.001 <0.05 <0.05 <0.01
12/20/1994 <0.001 <0.05 <0.05 <0.01
01/26/1995 <0.001 <0.01 <0.01 <0.01
02/28/1995 <0.001 <0.01 <0.01 '<0.01
03/29/1995 0.002 <0.01 <0.01 <0.01
04/20/1995 <0.001 <0.01 <0.01 <0.01
05/02/1995 <0.001 <0.01 <0.01 <0.01
06/06/1995 <0.001 <0.01 <0.01 <0.01
07/06/1995 <0.001 <0.01 <0.01 <0.01
08/24/1995 <0.001 <0.05 <0.05 <0.01
09/27/19%5 0.002 <0.01 <0.01 <0.01
10/25/1995 <0.001 <0.01 <0.01 <0.01
11/21/1995 <0.001 <0.01 <0.01 <0.01
02/21/19%6 0.002 0.08 <0.01 <0.01
05/01/1996 <0.001 <0.01 <0.01 <0.01
09/25/19%6 <0.001 0.02 <0.01 <0.01
11/21/19%6 <0.001 <0.05 <0.05 <0.01
12/17/1996 0.001 <0.05 <0.05 <0.01
03/27/1997 <0.001 <0.10 <0.01 <0.01
04/16/1997 <0.001 <0.05 <0.05 <0.01
06/05/1997 0.001 0.01 <0.01 <0.01
06/26/19897 <0.001 <0.01 <0.01 <0.01
07/24/1997 <0.001 <0.01 <0.01 <0.01
08/21/1997 <0.001 <0.01 <0.01 <0.01
09/25/1997 <0.001 <0.01 <0.01 <0.01
10/16/1%97 <0.001 <0.01 <0.01 <0.01
11/20/1997 0.002 0.01 <0.01 <0.01
12/17/1997 0.002 <0.01 <0.01 <0.01
01/22/199%8 0.001 <0.01 <0.01 <0.01
02/25/1998 0.001 <0.01 <0.01 0.01
03/18/1998 0.002 <0.01 <0.01 <0.01
04/22/19%8 0.002 0.04 <0.01 <0.01
05/28/1998 0.002 <0.01 <0.01 <0.01
06/17/1998 0.002 <0.01 <0.01 <0.01
07/16/1998 <0.001 <0.01 <0.01 <0.01
08/19/1998 0.001 <0.01 <0.01 <0.01
09/17/19%8 0.002 <0.01 <0.01 <0.01
10/22/1998 0.002 <0.01 <0.01 <0.01
11/19/1988 <0.05
12/10/19%8 <0.05
01/27/19%9 0.001 <0.01 <0.01 <0.01
02/24/1999 <0.01
03/24/1999 <0.01
04/08/1999 <0.01
05/12/1999 0.002 <0.01 <0.01 <0.01
08/15/19%9 0.001 <0.01 <0.01 <0.01



Site : SHERWOOD

Sample Type : MONITOR WELLS

Sample Location: MW4

Date Range : 01/01/1978 - 12/31/1999

khkhkhkhkhkkkrhbrhkhkhkhbhhhrhkhhkhkhhhkdhhbhkrrrhhkrhkhkrdhhhkhhhhhkrrhhhhrik
_Analytes: As_D Fe D Ni D Zn D
" Units: mg/l mg/1 mg/l mg/l

*kkkkkhkk** BASTC STATISTICS e Kk kKo de Kok ok kk Kok e de de de ek ke ke ok ok ok ke ke

N of Cases 51 55 60 S1
Average : 1.255E-03 2.818E~-02 2.267E-02 1.03%E-02
Sstd. Dev. : 4.401E-04 2.270E-02 1.876E-02 1.960E-03
Variance + 1.937E-07 5.152E-04 3.521E-04 3.843E-06
sStd. Err. : 6.163E-05 3.060E-03 2.422E-03 2.745E-04
Maximum : 2.000E-03 1.000E-01 5.000E-02 2.000E-02
Minimum : 1.000E-03 1.000E-02 1.000E-02 1.000E-02
* % J %k ¥ Kk ok kK STUDENT'S T STATISTIC E2 222X S LSS LTS EEE LS LSS
Student T :-1.732E+00 . . 1.732E+00
Deg. Free : 6.000E+00 . . 6.000E+00
2-Tail sig : 1.340E-01 . . 1.340E-01
S.E. Diff : 2.887E-04 . . 2.887E-03
95%C.I.Dif :-1.206E-03 . . -2.064E-03
Cat 1 Mean : 1.000E-03 5.000E-02 5.000E-02 1.500E-02
s.D. : 0.000E+00 O0.COOE+00 O0.Q00E+00 5.774E-03

S.E. Mean : 0.000E+00 0.000E+00 0.000E+00 2.887E-03
Cat 2 Mean : 1.500E-03 1.000E-02 1.000E-02 1.000E-02
S$.D. : 5.774E-04 O0.0CO00OE+00 O0.00CE+00 0.000E+0O0

S.E. Mean : 2.887E-04 0.000E+00 0.000E+00 0.000E+00

de Kk Kk & Kk ok ok okokk MANN-WHITNEY-U STATISTIC *hkhkAhkhkhkkkAhkhhkhkhhhksk

U-Stat : 4.000E+00 0.000E+00 O.000E+00 4.000E+00
Signific :-1.528E+00 -2.646E+00 -2.646E+00 -1.528E+00
P

Val 1T : 6.332E-02 4.075E-03 4.075E-03 6.332E-02
vVal 2T : 1.266E-01 8.151E-03 8.151E-03 1.266E-01

P

* Kk K dek ok dekkk LINEAR REGRESSICN KAhhkhkAhkhkhkhkhhkhkhkkkrrhxhkhhhhikhx

" Slope : 2.492E-07 -1.889E-05 -1.416E-05 -9.9393E-07

Intercept : 1.024E-03 4.639E-02 3.748E-02 1.132E-02
R-square 1.169E-01 2.812E-01 2.550E-01 S.474E-02
r : 3.419E-01 -5.303E-01 -5.04%E-01 -3.078E-01
F : .6.485E+00 2.073E+01 1.985E+01 5.128E+00
P .407E~-02 3.127E-05 3.882E-05 2.800E-02

KhhkdhhkhkhkRhkrhhkkAkrAhhhhkhhkhkhrhkrkhkhhkhhhhhhkhkhhkhkkhkdkrhrhkhkhkrhhrhixk

—



Site: SHERWOOD

Sample Type: MONITOR WELLS

Sample Location: MW4

Sample Thallium (D) Uranium (D) Radium-226 (D) Radium-228 (D)

Date mg/1 pci/l pCi/l
05/15/1978 5.4 0.2#0.3
06/15/1978 12.9 0.0#0.7
07/27/1978 <6.8 0.24#0.8
08/30/1978 6.8 0.6#1.0
09/29/1978 5.4 0.14#0.9
12/15/1978 4.7 0.6
01/16/1978 <14
02/22/1979 47.4
03/18/197% <14 17747
04/13/1979 <14
05/29/1979 <14
06/21/1979 <6.8 0.4#0.9
07/31/1979 2.7
08/22/1979 7.4
09/25/1979 5.4 0.3%#0.7
10/31/1979 5.7
11/30/1979 6.3 0.1#0.03
03/25/1980 9.5 1.440.7
04/28/1980 6.3 1.5#0.6
08/06/1980 4.7 1.0#0.5
10/30/1980 10.2 0.33#0.05
01/28/1981 4.6 0.33#0.05
04/30/1981 3 1.240.6
07/30/1981 6 1.440.6
10/14/1981 10 0.81#0.5
03/15/1982 26 0.940.5
05/27/1982 19.8 0.6#0.5
07/14/1982 6.2 0.70#0.35
10/20/1982 7.5 0.81#0.06
05/16/1983 13%#2 0#0.4
08/04/1983 25#5 0.4#0.4
10/13/1983 92#19.6 1.740.6
11/05/1983 18.946.8
03/13/1984 15%5 0.7#0.5
05/10/1984 1943 1.440.3
05/10/1984 0.3540.04
07/12/1%84 22.0#2.4 1.540.4
07/17/1984 26.342.5 1.2#0.3
09/11/1984 23#3 3#0.5
10/11/1984 1342 3.24#0.6
03/13/1985 1143 0.7#0.3
06/11/1985 5.384#0.40 0.62#0.19
09/26/1985 6.1#2.1 0.740.3
12/10/1985 5#1.3 1.440.4
02/05/198¢6 4.141.6 0.46#0.16
03/11/1986 3.1$41.3 0.92#0.20
05/08/1986 13%5 1.24#0.2
09/25/1986 1443 1.8#0.3
12/16/1986 8#2 1.6#0.4
03/24/1987 S#7 0.44#0.3
05/12/1987 1043 31
09/23/1987 S5#3 3#0.5
12/09/1%87 7#3 4#0.5
03/22/1988 3#4 2#0.4
05/25/1988 o#4 1#0.2
09/28/1988 10#4 2#0.4
12/21/1988 4.040.9 0.940.3
03/22/198% 3.9%0.7 0.840.3
05/24/1989 4.04#0.6 0.8#0.2
09/27/1989 <0.2#0.2 2.34#0.6
11/14/1989 4.6%#0.6 0.440.2



Site: SHERWOOQD \
Sample Type: MONITOR WELLS
Sample Location: Mw4 :

Sample Thallium (D) Uranium (D) Radium-226 (D) Radium-228 (D)

Date mg/1 pci/l pCi/l pci/l
03/06/1990 0.94#0.3 1.440.4
05/01/199%0 5.7#0.8 1.6#0.4
09/26/19380 8.8#0.8 1.4#0.4
12/20/1990 5.5#0.6 1.140.3
03/21/1991 5.040.6 1.040.3
05/22/1991 4.2 0.440.3
09/19/199%1 6.77 0.7#0.2
12/18/1991 7.6#0.8 1.140.3
03/19/1992 4.06 <0.2
05/27/1992 7.45 0.340.2
09/29/1992 4.7 0.4%#0.2
12/29/1992 4.1 0.2#0.1
03/31/1993 8.8 1.0#0.2
05/26/1993 5.42 0.6#0.2
09/30/1993 6.09 1.0%#0.3 2.1%40.5
10/27/1993 10.8 0.44#0.3 4.94#0.9
11/17/1993 : 5.42 0.7#0.4 1.2#0.7
12/14/1993 5.42 0.940.2 <1.0
01/19/199%4 5.42 0.8#0.2 3.0#2.9
02/16/19%4 6.09 1.3%#0.5 <1.0
03/22/199%4 62.96 1.5#0.6 2.042.0
04/19/199%4 7.45 1.140.6 1.5#1.3
05/17/1994 9.48 0.8#0.4 2.440.9
06/29/19%94 <0.01 6.77 0.34#0.2 3.1#2.9
07/20/199%94 <0.01 6.77 1.0#0.6 2.0#1.6
07/20/19%94 <0.0004
08/24/1994 <0.01 8.12 1.440.5 <1.0
08/24/1994 <0.0004
09/21/1994 <0.01 6.77 <0.2 <1.0
10/19/1994 <0.01 9.48 0.9%#0.4 1.0#0.5
10/19/1994 <0.0004
11/22/1994 <0.01 8.12 0.8#0.5 2.2#1.4
11/22/1994 <0.0004
12/20/1994 <0.01 8.80 1.0#0.4 <1.0
12/20/1%94 <0.0004
01/26/1995 <0.01 8.12 1.0#0.3 <1.0
01/26/1995 <0.0004
02/28/1995 <0.01 8.12 0.74#0.4 1.340.8
02/28/19385 <0.0004
03/29/1995 <0.01 8.12 <0.2 <1.0
03/29/1995 <0.0004
04/20/199%5 <0.0004 8.80 0.8#0.4 <1.0
05/02/1995 <0.0004 8.12 0.8#0.4 1.5#0.7
06/06/1995 <0.0004 15.6 0.840.5 <1.0
07/06/1995 <0.0004 16.9 1.14#0.7 3.5#1.3
08/24/1995 <0.0004 18.0 0.94#0.3 1.7#1.2
09/27/1995 <0.0004 14.9 1.8#0.7 <1.0
10/25/1995 <0.0004 11.4 1.2#0.4 1.140.8
11/21/1995 <0.0004 9.75 0.6#0.5 1.7#1.1
02/21/1996 <0.0004 8.12 1.0#0.3 <1l.0
05/01/1996 <0.0004 19.0 0.940.2 <1.0
09/25/1996 <0.0004 16.2 0.74#0.3 <1.0
11/21/199%96 <0.0004 12.3 0.7#0.2 <1.0
12/17/1996 <0.015 1.22 1.04#0.2 <1.0
03/27/1997 <0.0004 37.24 2.440.2 2.2#0.3
04/16/1997 <0.0004 48.07 1.4#0.2 <1.0
06/05/1997 <0.0004 25.05 1.0#0.2 1.5#0.7
06/26/1997 <0.0004 20.99 1.540.2 <1.0
07/24/1997 <0.0004 34.53 1.8#0.3 2.440.2
08/21/1997 <0.0004 41.97 1.6#0.2 <1.0
09/25/1997 <0.0004 49.42 1.440.2 3.240.9



Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: Mw4

Sample Thallium (D) Uranium (D) Radium-226 (D) Radium-228 (D)
Date mg/l pci/l pci/l pci/l
10/16/1997 <0.0004 63.64 2.140.3 <1.0
11/20/1997 <0.0004 43.53 1.7#0.30 1.840.20
12/17/1997 <0.0004 32.63 0.940.20 <1
01/22/1998 <0.0004 24.9 0.940.2 1.0
02/25/1998 <0.0004 21.3 1.440.2 <1.0
03/18/1998 <0.0004 18.8 1.3#0.20 <1
04/22/1998 <0.0004 21.258 1.240.2 <1.0
05/28/1998 <0.0004 20.919 1.040.2 <1.0
06/17/1998 <0.0004 15.165 1.1#0.1 <1.0
07/16/1998 <0.0004 19.36 1.040.2 1.741.5
08/19/1998 <0.0004 18.55 1.04#0.2 <1.0
08/17/1998 <0.0004 15.57 <0.2 <1.0
10/22/1998 <0.0004 12.80 0.9%#0.2 <1.0
11/19/1998 13.00
12/10/1998 12.32
01/27/1999% <0.0004 ’ 9.749 1.440.1 1.940.2
02/24/1999 10.63
03/24/1999 15.84
04/08/1999 28.44
05/12/1999 <0.0004 37.91 1.44#0.2 1.6#0.2
0.740.2 3.0#0.3

09/15/1999 <0.0004 35.2



Site

Sample Type

Sample Location

Date Range

MwW4

e se e s

SHERWOOD
MONITOR WELLS

01/01/1978 - 12/31/199%

AEAKAEEAEKEAEAAAAARAKRARAAAAATRAKRAI X AAKAAA A A A A A A Ahdhhkhdhhkhhhkhkrh

Analytes:
Units:

s & % %k Kk de Kk kK
N of Cases
Average
Std. Dev.
Variance
Std. Err.
Maximum
Minimum

e % e %k Tk kKK

Student T
Deg. Free

2-Tail Sig :

S.E. Diff

95%C.I.Dif :
Mean :

Cat 1
S.D.

S.E.
Cat 2
S.D.

S.E.

e ke K K de ke ke ke ke
U-Stat
Signific

P
P

il

Val 2T

Mean :
Mean :

Mean :

-
-
-
-
-
-
.
-
-
-
-
-
-
.

vVal 1T :

Tl D URD Ra_226 D Ra_228_D

mg/1 pCi/1 pci/l pci/l

BASIC STATISTICS J Kk F Kk KAk d Kk ok ok kg ek ke ok ek ek ok ko ke
54 134 122 55
2.448E-03 1.406E+01 2.483E+00 1.536E+00
4.140E-03 1.367E+01 1.585E+01 8.285E-01
1.714E-05 1.868E+02 2.542E+02 6.864E-01
5.633E-04 1.181E+00 1.444E+00 1.117E-01
1.500E-02 8.200E+01 1.770E+02 4.900E+00
4.000E-04 2.000E-01 O.000E+00 1.000E+00
STUDENT’S T STATISTIC **********************
3.000E+00 -4.110E4+00 -3.900E+00 4.285E- 01
6.000E+00 6.000E+00 6.000E+00 6.000E+00
2.401E-02 6.286E-03 7.983E-03 6.833E-01

: 2.400E-03 ©5.200E+00 2.179E-01 9.91%E-01
1.327E-03 -3.410E+01 ~1.383E+00 -2.002E+00
-7.600E-03 7.975E+00 2.500E-01 2.300E+00

: 4.800E-03 3.349E+00 2.517E-01 1.798E+00
2.400E-03 1.675E+00 1.258E-01 8.991E-01
4,.000E-04 2.935E+01 1.100E+00 1.875E+00
0.000E+00 9.846E+00 3.559E-01 8.382E-01
0.000E+00 4.923E+00 1.780E-01 4.1%91E-01
MANN_WHITNEY_U STATISTIC hkhkhkhkhkhkhkkkhkhkhkhkhkhkhkkitx
: 2.000E+00 O0.000E+00 O0.00QCE+00 7.500E+00
:1-2.049E+00 -2.323E+00 -2.337E+00 -1.452E-01
2.021E-02 1.008E-02 9.709E-03 4.423E-01
4.042E-02 2.016E-02 1.942E-02 8.845E-01

kkkkhkkkkrdx T TNEAR REGRESSION AhkkhkhkhkrkAkEkAkAEhAkhkAkkdhkkhhhkhhd

Slope :~3.287E-06 1.269E-03 -1.038E-03 -2.661E-04
Intercept 4.929E-03 8.576E+00 7.063E+00 1.7393E+0Q0
R-square 2.081E-01 5.423E-02 2.35%E-02 4.189E-02
r :-4.562E-01 2.329E-01 -1.536E-01 -2.047E-01
F : 1.367E+01 7.569E+00 2.3900E+00 2.317E+00
P 5.261E-04 6.771E-03 9.119E-02 1.339E-01

s e % o F F K e Jo Fo K e de Kk s Kk Kk e e de ek ke ke ke ok %k ko ok sk ke ok ke ok ok ok e ke ok ko ok ok



. 05/26/1993 <1.

Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: Mw4

Sample Thorium-230 (D)
Date pCi/l

05/15/1978 0.3#0.4
06/15/1978 0.0%#0.4
07/27/1978 0.3#0.4
08/30/1978 0.4%#0.4
09/28/1978 0.2#0.6
12/15/1978 0.9
03/18/1979 151#%2
06/21/1979 0.6#0.6
09/25/1879 0.040.8
11/30/1879 0.0#0.2
03/25/1980 0.0#0.2
04/28/1980 0.0#0.2

10/30/1980 0#0.2
01/28/1981 0.4#0.
04/30/1981 0#0.2
07/30/1881 0#0.2
10/14/1981 0#0.2
03/15/1982 0.5#0.2
05/27/1982 3.4#0.2
07/14/1%82 0#0.2
10/20/1982 0#0.2
05/16/1983 0#0.2
08/04/1983 0#0.2
10/13/1983 0#0.2

N

06/11/1985 0.00%#0.1
09/26/1985 2.1#1.0
12/10/1985 0.7#0.8
03/11/1%86 0.3#0.6
05/08/1986 1.2#1.1
09/25/1986 1.1#1.0
12/16/1986 2.1#1.3
03/24/1%887 2.3%41.2
05/12/1987 0.8#0.9
09/23/1987 0.7#0.8
12/09/1987 0.6#0.5
03/22/1988 0.8#0.5
05/25/1988 1.1#0.6
09/28/1988 0.3#0.4
12/21/1988 0.7#0.5
03/22/198% 0.0#0.4
05/24/1989 1.0#0.5
09/27/1989 0.14#0.4
11/14/1989 1.44#0.6
03/06/1990 1.34#0.4
05/01/1990 0.8#0.4
09/26/1990 0.4#0.8
12/20/19%0 0.2%#0.5
03/21/1991 0.4#0.5

05/22/1891 <0.4

09/19/1%91 <0.4

12/18/1991 0.4%0.3
03/19/1992 <O0.
05/27/1992 <0.2
09/29/199%2 <0.
12/29/1992 <0.
03/31/1993 <0.

(oY

09/30/1893 <1.
10/27/1993 <1.
11/17/19983 <1.
12/14/1993 <1.

QOO0 ONMNN



Site: SHERWOOD ‘
Sample Type: MONITOR WELLS
Sample Location: MW4

Sample
Date

Thorium~-230 (D)
pci/l

01/19/1994
02/16/1994
03/22/19%4
04/19/1994
05/17/1994
06/29/1994
07/20/1994
08/24/19%4
09/21/199%4
10/19/199%4
11/22/19%4
12/20/1994
01/26/1985
02/28/198S5
03/29/1995
04/20/1995
05/02/199%5
06/06/1985
07/06/1995
08/24/1995
08/27/1995
10/25/1995
11/21/1995
02/21/1996
05/01/1996
09/25/1996
11/21/1996
12/17/1996
03/27/1997
04/16/1997
06/05/1997
06/26/1997
07/24/1997
08/21/1997
09/25/1997
10/16/1997
11/20/1997
12/17/1997
01/22/1998
02/25/1998
03/18/1998
04/22/1998
05/28/1998
06/17/1998
07/16/1998
08/19/1998
09/17/19¢98
10/22/1998
01/27/1999
05/12/1999
09/15/1999

<1.0
<0.2
<0.2
<0.2
<0.2
<1.0
<1.0
<1.0
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
1.240.5
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2



Site

Sample Type
Sample Loca
Date Range

tion MW4

SHERWOOD
MONITOR WELLS

01/01/1978 - 12/31/199%

¢ Je I Fe do Fe e e de de Ak de Fe Ao Je o v de e e de de de o e e e e ok e e e ke ke ek e ke e ok e o ke ke ke deke ke ke ke

Analytes:
Units:

* %k dkhkkkdk
N of Cases
Average
std. Dev.
Variance
std. Err.
Maximum
Minimum

& % % K kK Kk Kk Kok

Student T

Deg. Free

2-Tail Sig
S.E. Diff

95%C.I.Dif
Cat 1 Mean
S.D.
Mean
Mean
s.D.
Mean

S.E.
Cat 2

S.E.

* K &k Kk ok ok koK

U-Stat
Signific

P Val 1T
P Val 2T

% Kk ke ok kkkkkk
Slope
Intercept
R-square

r

F

P

Th 230 D
pci/l

RASIC STATISTICS & J d % K g g de koK Aok Kk Feod ke ke kok ok ke kekok ok ok

112
1.787E+00
1.424E+01
2.027E+02
1.345E+00
1.510E+02
0.000E+00

26 68 5o ee se b0 ee

STUDENT'S T
: 5.774E-01
6.000E+00
5.847E-01
8.660E-02
-1.619E-01
2.500E-01
1.732E-01
8.660E-02
2.000E-01
0.000E+00
0.000E+00

s 40 ov o3 33 s

STATISTIC Jr Jo de Je de oKk gk dede Kk kok Kk dedk ok ok ke k ok

MANN-WHITNEY-U STATISTIC ***&skdkhhtoshhhhkkokx

: 4.000E+00
:-1.239E+00
: 1.077E-01

2.155E-01

LINEAR REGRESSION 9 % % % K %k ke kg % g ok g Sk de ek ok ke e ok keok

:-1.079E-03
: 6.763E+00
3.182E-02
-1.787E-01
3.627E+00
: 5.947E-02

o es ss s

Ak kA kA EAA AR KA KRR KRA IR A AT A I I A AR Ak rhhhhhrkhrrhrhrhhhhddrd



Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: MW4

Sample SWL
Date ft.

07/30/1984 1787.3

08/06/1984 1787.25
08/14/1984 1786.
08/20/1984 1784.
08/27/1984 1784.
09/04/1984 1784.
09/11/1984 1783.
09/17/1984 1783.
09/26/1984 1782.
10/03/1984 1781.
10/08/1984 1780.
10/15/1984 1778.
10/22/1984 1783.
10/31/1984 177s.
11/12/19%84 1775.
11/27/1984 1775.
12/18/1%84 1775.
01/02/1985 1775
01/09/1985 1774.
01/16/1985 1774.
01/21/1985 1775.
01/28/1985 1774
02/05/1985 1774.
02/13/1985 1774.
02/21/1885 1774.
02/28/1985 1775.
03/06/1985 1774.
03/14/1985 1774.
03/19/1985 1774.
03/28/1985 1774.
04/04/1985 1774.
04/25/1985 1774.
05/16/1985 1775.
06/06/1985 1775.
07/24/1985 1775.
08/05/1985 1775.
08/28/1985 1774.
09/11/1985 1774.
09/25/1985 1774.
10/14/1985 1773.
11/04/1985 1773.
11/21/1985 1773.
12/09/1985 1774
01/07/1986 1774.
01/29/1986 1774.
02/04/1986 1774.
02/20/1986 1774.
03/03/1886 1774.
03/19/1986 1774.70
03/31/1986 1774.70
04/14/1986 1774.25
04/28/1986 1776.85
05/06/1986 1778.15
05/13/1986 1779.10
05/29/1986 1777.15
06/09/1986 1781.85
06/12/1986 1781.90
06/18/1986 1782.10
06/24/1986 1782.45
07/06/1986 1782.55
07/21/1986 1782.32

.

.

.
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Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: Mw4

Sample SWL
Date ft.

08/04/1986 1781.60
08/11/1986 1781.05
08/27/1986 1779.25
09/08/1986 1777.50
09/16/1986 1776.45
09/29/1986 1775.05
10/13/1986 1774.60
10/27/1986 1774.60
11/03/1986 1774.65
11/20/1986 1774.65
12/02/1986 1774.65
12/11/1986 1774.70
12/29/1986 1774.80
01/14/1987 1774.80
01/21/1987 1774.90
02/04/1987 1774.95
02/18/1987 1775.00
03/05/1987 1775.05
03/16/1987 1775.05
03/31/1987 1775.05
04/13/1987 1775.10
04/27/1987 1775.15
05/11/1987 1775.05
05/28/1987 1775.15
06/09/1987 1775.10
06/23/1987 1774.95
07/09/1987 1774.90
07/15/1987 1774.85
07/27/1987 1774.85
08/10/1987 1774.80
08/24/1987 1774.80
09/10/1987 1774.75
09/21/1987 1774.70
10/07/1987 1774.85
10/22/1987 1774.75
11/05/1887 1774.75
11/09/1987 1774.70
11/24/1987 1774.65
12/07/1987 1774.65
12/21/1987 1774.65
01/07/1988 1774.70
01/19/1988 1774.75
02/09/1988 1774.65
02/18/1988 1774.65
03/01/1988 1774.75
03/17/1988 1774.80
03/31/1988 1774.75
04/11/1988 1774.85
04/27/1988 1774.75
05/09/1988 1774.70
05/23/1988 1774.75
06/07/1988 1774.70
06/20/1988 1774.75
06/29/1988 1774.65
07/12/1988 1774.70
07/18/1988 1774.60
08/02/1988 1774.65
08/16/1988 1774.70
08/29/1988 1774.80
09/13/1988 1774.75
09/26/1988 1774.75



Site: SHERWOOD °
Sample Type: MONITOR WELLS
Sample Location: Mw4

Sample SWL
Date ft.

10/10/1988 1774.80
10/27/1988 1774.75
11/07/1988 1774.70
11/22/1988 1774.75
12/08/1988 1774.65
12/20/1988 1774.65
01/05/1989 1774.65
01/16/1988 1774.70
01/31/1989 1774.65
02/14/1989 1774.60
02/28/1989 1774.60
03/14/1989 1774.65
03/27/1989 1774.65
04/04/1989 1774.70
04/20/1989 1774.70
05/04/1989 1774.70
05/17/1989 1774.65
05/31/198% 1774.70
06/15/1989 1774.70
06/27/198% 1774.65
07/13/1989 1774.75
07/17/1989 1774.70
07/31/1989 1774.75
08/15/1989 1774.80
08/28/1989 1774.70
09/13/1989 1774.40
09/25/1989 1774.80
10/12/1989 1774.50
10/24/1989 1774.50
11/07/1989 1774.60
11/21/1989 1774.50
12/05/1989 1774.55
01/04/1990 1774.91
01/17/1890 1774.73
02/01/1990 1774.65
02/13/1990 1774.67
02/27/1990 1774.75
03/14/1990 1774.62
03/27/1990 1774.75
04/09/1990 1774.65
04/25/1990 1774.65
05/08/1990 1774.59
05/15/1990 1774.74
05/22/1990 1774.74
05/31/199%0 1774.22
06/05/1990 1774.67
06/12/1990 1774.75
06/20/1990 1774.75
07/10/19%0 1774.65
07/24/1990 1774.75
08/02/1990 1774.72
08/09/15%90 1774.70
08/14/1990 1774.70
08/30/1990 1774.65
09/17/19%0 1774.72
10/04/1990 1774.73
10/18/1990 1774.62
10/30/1990 1774.73
11/14/19%0 1774.70
11/30/19%C 1774.80
12/11/1990 1774.75



Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: Mw4

Sample SWL
Date ft.

12/27/1990 1774.80
01/09/1991 1774.80
01/23/1991 1774.85
02/07/1991 1774.80
02/20/1991 1774.75
03/07/1991 1774.85
03/19/1991 1774.80
04/04/1991 1774.80
04/15/1991 1774.80
04/30/1991 1774.75
05/14/1991 1774.70
05/30/1991 1774.70
06/11/1991 1774.80
06/24/1991 1774.80
07/09/1991 1774.80
07/24/1991 1774.75
08/06/1991 1774.75
08/19/1991 1774.80
08/29/1991 1774.75
09/10/1991 1774.75
09/23/1991 1774.75
10/09/1991 1774.70
10/21/1991 1774.85
11/04/1991 1774.80
11/19/1991 1774.80
12/02/1991 1774.75
12/17/1991 1774.80
12/30/1991 1774.75
01/13/1992 1774.
01/27/1992 1774.
02/10/1992 1774.
02/24/1992 1774.
03/10/1992 1775.
03/27/1992 1774
04/06/1992 1774
04/20/1992 1774.
05/04/1992 1774.
05/20/1992 1774
06/02/1992 1774.
06/18/1992 1774
07/02/1992 1774.
07/16/1992 1774.
07/27/1992 1774.
08/10/1992 1774.
08/25/1992 1774.
09/08/1992 1774.
09/21/1992 1774.
10/09/1992 1774.
10/20/1992 1774.
10/27/1992 1774.
11/04/1992 1774.
11/10/1992 1774.
11/16/1992 1774.
12/04/1992 1774.
12/16/1992 1774.
12/28/1992 1774.
01/15/1993 1774.34
01/28/1993 1774.44
02/12/1993 1774.34
02/26/1993 1774.34
03/10/1993 1774.44
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Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: MW4

Sample SWL
Date ft.

03/24/1993 1774.39
04/08/1993 1774.44
04/20/1993 1774.38
05/06/1993 1774.39
05/20/1993 1774.44
06/02/1983 1774.39
06/14/1993 1774.44
06/22/1993 1773.79
07/06/1993 1773.84
07/20/1993 1773.84
08/02/1993 1773.84
08/16/1993 1773.74
08/30/1993 1773.94
09/08/1993 1773.8%
09/20/1893 1773.74
09/30/1993 1773.74
10/13/1993 1774.19
10/25/1993 1774.14
11/09/1993 1773.69
11/15/1%93 1774.24
12/02/1993 1774.04
12/08/1993 1774.19
12/13/1993 1774.19
12/30/1993 1774.34
01/12/19%4 1774.14
01/17/19%94 1774.19
02/10/19%94 1774.19
02/14/1994 1774.19
03/02/19%94 1774.29
03/16/19%94 1774.24
03/21/1994 1774.29
04/08/1%%94 1774.19
04/13/1994 1774.24
04/18/1994 1774.18
05/05/1994 1774.29
05/11/1994 1774.19
05/16/1994 1774.19
06/01/1994 1774.39
06/15/1994 1774.29
06/22/19%4 1774.14
06/28/19%4 1774.39
07/13/19%4 1774.24
07/18/19%4 1774.1S
08/04/1994 1774.28
08/17/199%4 1774.19
08/22/1994 1774.29
08/14/19%4 1774.24
09/20/1%94 1774.29
10/06/1994 1774.29
10/12/1994 1774.29
10/18/1994 1774.39
11/07/1994 1774.29
11/17/19%4 1774.24
12/06/1894 1774.29
12/14/19%4 1774.29
12/19/1994 1774.34
01/05/1995 1774.29
01/18/1995 1775.34
01/24/1995 1774.34
01/26/1995 1774.29
02/06/1995 1774.29



Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: MwW4

Sample SWL
Date ft.

02/21/1995 1774.29
02/28/1995 1774.34
03/14/1995 1774.29
03/22/1995 1774.29
03/27/1995 1774.29
03/29/1995 1774.34
04/13/1995 1774.29
04/17/1995 1774.29
04/20/1995 1774.24
04/26/1995 1774.44
05/01/1995 1774.49
05/16/1995 1774.54
05/31/1995 1777.14
06/05/1995 1777.59
06/13/1995 1778.39
06/22/1995 1779.14
06/29/1985 1779.78
07/17/1995 1780.69
07/25/1995 1780.7%
08/08/1995 1780.19
08/16/1995 1779.69
08/22/1995 1778.99
03/06/1995 1776.74
08/20/1995 1775.04
09/26/1995 1774.69
10/03/1935 1774.54
10/17/1995 1774.44
10/24/1995 1774.44
11/09/1995 1774.09
. 11/15/1%%5 1774.49
T 11/20/1995  1774.49
12/29/1995 1774.49
01/10/1996 1774.50
02/15/1996 1774.60
02/20/1996 1774.55
03/25/1996 1774.70
04/11/193%6 1775.40
04/24/19%6 1776.90
04/30/1996 1777.90
05/06/19%6 1778.75
06/25/1996 1780.50
07/18/1936 1780.50
08/28/19%96 1778.70
09/19/1996 1776.45
09/23/1996 1776.05
10/30/1996 1774.40
11/18/1996 1772.89
12/11/1996 1772.29
12/16/1996 1772.49
01/09/1997 1772.29
02/05/1997 1772.39
03/24/1997 1780.79
03/25/1997 1780.99
03/26/1997 1781.19
03/27/1997 1781.14
03/31/1997 1781.89
04/03/1997 1782.69
04/07/1997 1783.19
04/08/1997 1783.64
- 04/15/1997 1785.37
7 04/16/1997 1785.72



Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: Mw4

Sample SWL
Date ft.

04/22/1997 1786.87
05/01/1997 1788.57
05/06/1997 1789.02
05/19/1997 1789.27
05/20/1997 1789.12
05/21/1997 1789.07
05/29/1997 1789.02
06/02/1997 1788.92
06/04/1997 1788.92
06/05/1997 1788.67
06/12/1937 1788.52
06/18/1997 1788.47
06/24/1997 1788.47
06/26/1997 1788.32
07/03/1997 1788.22
07/07/1997 1788.22
07/16/1997 1788.02
07/22/1997 1787.87
08/01/1997 1787.47
08/07/1997 1787.12
08/13/1997 1786.72
08/20/1997 1786.42
08/21/19%7 1786.27
08/26/1997 1785.92
05/03/1997 1785.47
05/10/1997 1785.17
09/18/1997 1784.72
09/23/1997 1784.17
05/29/1997 1783.87
10/08/1997 1783.22
10/14/1997 1782.72
10/21/1997 1782.12
10/28/1997 1781.42
11/03/1997 1780.82
11/10/1997 1779.82
11/18/19%7 1778.72
11/24/1997 1778.72
12/02/199%7 1776.42
12/10/19987 1775.52
12/15/1997 1774.52
12/22/1997 1773.82
12/30/1997 1773.47
01/05/19%8 1773.12
01/15/1998 1772.72
01/20/1998 1772.67
01/22/1998 1772.67
01/29/1998 1772.67
02/04/1998 1772.52
02/09/1998 1772.42
02/19/1998 1772.62
02/23/1998 1772.57
02/25/1998 1772.67
03/05/1998 1772.67
03/11/19%8 1772.77
03/16/1998 1773.12
03/18/1998 1773.17
03/23/1998 1773.42
03/30/1998 1773.92
04/07/1998 1774.30
04/13/1998 1774.67
04/22/1998 1775.07



Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: MW4

Sample SWL
Date ft.

05/13/199%8 1775.37
05/20/1998 1775.32
05/26/1998 1775.22
05/28/1998 1775.07
06/03/1998 1774.92
06/15/1998 1774.57
06/17/1998 1774.37
06/22/19%8 1774.27
06/29/1998 1773.92
07/09/1998 1773.72
07/16/1998 1773.52
07/22/19%8 1773.37
07/28/19%8 1773.32
08/06/193%8 1773.17
08/13/1998 1772.92
08/17/19%8 1772.62
08/19/1998 1772.52
08/26/1998 1772.57
08/31/1998 1772.47
09/08/1998 1772.42
09/15/1998 1772.42
09/23/199%98 1772.42
09/30/1998 1772.47
10/07/1998 1772.42
10/15/19%98 1772.47
10/20/1998 1772.32
11/03/19%8 1772.37
11/24/1998 1772.27
12/01/19%8 1772.52
12/08/1998 1772.27
12/17/19%8 1772.47
12/30/1998 1772.42
01/05/19%8 1772.47
01/11/19899 1772.47
01/18/193%9 1772.47
01/25/1993 1772.42
02/03/19%9 1772.47
02/09/199% 1772.52
02/18/1999 1772.47
02/22/19%9 1772.52
03/02/19%% 1772.62
03/08/1999 1773.12
03/15/19%9 1773.92
03/22/1999 1774.97
03/30/1999 1776.62
04/05/1998 1777.62
04/14/1989 1773.07
04/22/19%99 1780.17
04/26/1999 1780.67
05/04/1939 1781.32
05/10/1999 1781.82
05/18/1999 1782.22
05/26/1999 1782.37
06/03/1999 1782.37
06/07/1999 1782.32
06/17/1999 1782.07
06/21/1999 1781.87
07/06/19%9 1781.35
07/14/199% 1780.77
07/19/19%9 1780.22
07/26/1999 1779.82



Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: MwW4

Sample SWL
Date ft.

08/02/199% 1779.47
08/09/19%% 1778.82
08/17/199% 1777.87
08/23/1989 1776.97
09/02/1999 1775.92
09/08/19%9 1775.42
09/13/199% 1774.87
09/15/1999 1774.67
'09/20/1999 1774.22
09/28/1999 1773.92
10/04/1999 1773.42
10/13/1%99 1772.97
10/20/1%99 1772.82
11/02/1999 1772.57



Site

Sample Type :
Sample Location:
: 01/01/1978 - 12/31/199%

Date Range

: SHERWOOD

Mw4

MONITOR WELLS

A A IR I AR IR KA A I A A KA A AR Ak hhkhkhkdhhrkrhhhkrhkhrhdhrhhhih

Analytes:
Units:

de & Kk kK k ok ok ok h
N of Cases
Average
sStd. Dev.
Variance
std. Err.
Maximum
Minimum

% % % % F Kk deok ok

Student T

Deg. Free

2-Tail Sig
S.E. Diff

95%C.I.Dif
Cat 1 Mean
S.D.
Mean
Mean
s.D.
Mean

S.E.
Cat 2

S.E.

J % % de Kok ok okokode

U-Stat
Signific

P = vVal 1T
P = Val 2T

% % o Kk Kk ok heok ek

Slope
Intercept
R-square
r

F

P

SWL

fr.

BASIC STATISTICS dhkhkhkhkdhkkhkhkkkkhkhkhkhhhhkdhhkkkihk

502
1.776E+03
3.907E+00
1.526E+01
1.744E-01
1.783E+03
1.772E+03

e 40 28 20 ss ss se

STUDENT'S T
1.902E+01
€.000E+00
1.365E-06
7.014E-01
1.163E+01
1.786E+03
1.357E+00
6.783E-01
1.773E+03
3.571E-01
'1.785E-01

S8 ee #4 88 e v EE se sa e e

STATISTIC e K e K g o e K de e de e de ok e e de e K e e

MANN-WHITNEY-U STATISTIC * %% %k kkssksok stk s kk

: 0.000E+00
:-2.3038E+00
: 1.046E-02
: 2.092E-02

LINEAR REGRESSION K % K do K de gk ke ke ke k& K ke Kk ke ke de ke ke ke ke ke

2.560E-04
1.775E+03
1.244E-02
1.115E-01
6.297E+00

: 1.241E-02
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MONITOR WELLS

SHERWOOD : MW4

ANALYTE: SWL (ft)
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Run Chart - Raw Data
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MONITOR WELLS
SHERWOOD : MW4

ANALYTE: SO4 (mg/l)
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'MONITOR WELLS
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Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: MW10

Sample Calcium (D) Magnesium (D) Sodium (D) Potassium (D)

Date mg/l mg/l mg/1 mg/l
09/29/1993 128 84.5 22.0 6.8
10/27/1993 129 87.8 23.4 6.8
11/17/1993 129 87.0 : 20.0 6.9
12/14/1993 110 92.5 ' 22.1 6.8
01/19/19%4 119 82.0 22.4 6.4
02/16/1994 128 90.1 22.8 6.6
03/22/19%94 126 79.3 23.0 6.5
04/19/1994 125 83.1 23.7 6.1
05/17/19%4 122 96.4 20.3 6.7
06/29/19%4 109 85.1 19.2 5.8
07/20/199%4 119 89.7 20.4 7.6
08/24/19%4 123 92.4 20.7 6.7
09/21/1984 132 96.3 23.6 7.4
10/19/19%4 128 91.8 23.9% 7.4
11/22/199%4 137 82.0 23.0 7.7
12/20/1994 139 80.0 ) 23.0 7.1
01/26/1995 143 101 ! 23.6 8.0
02/28/1995 137 101 23.0 7.7
03/29/199%5 131 838.0 23.0 7.7
04/20/1995 142 98.0 23.0 7.8
05/02/1995 133 101 23.0 7.7
06/06/1995 130 98.0 22.4 7.7
07/06/1995 126 96.0 23.0 8.0
08/24/1995 131 91.0 23.0 7.6
08/27/1985 126 93.9 22.1 7.7
10/25/1995 121 89.3 21.5 7.4
11/21/1995 141 97.0 21.9 7.5
02/21/1996 132 ' 98.0 . 22.6 8.0
05/01/1996 134 96.4 23.5 8.0
09/25/19%6 124 90.4 22.9 8.2
11/21/19%96 125 96.1 23.2 8.0
03/27/1997 130 93.4 22.1 7.5
05/22/1997 132 94.4 23.5 8.1
06/26/1997 130 94.3 22.9 8.1
07/24/1997 129 92.4 24.2 8.0
08/21/1997 137 96.2 23.4 8.2
09/25/1997 = 128 90.3 . 22.0 7.6
10/16/1997 133 92.2 22.6 7.7
11/20/1997 135 93 23 8
12/17/1997 135 96 22.9 7.9
01/22/1998 134 93.8 23.5 7.8

. 02/25/1998 140 87.0 22.5 7.9
03/18/1998 128 83.2 23.4 7.9
04/22/1998 123 : 89.0 24.0 8.0
05/28/1998 133 97.1 24.0 8.2
06/17/1998 129 95.4 22.7 8.2
07/16/1998 135 95.2 23.5 8.1
08/19/1998 124 90.6 22.7 8.1
09/17/1998 128 94.4 24.0 8.3
10/22/1998 126 84.6 22.7 8.5
01/27/1999 127 92.7 22.1 8.1
05/12/1999 132 95.0 23.0 8.0
09/15/1999 122 93.4 22.6 7.7



Site : SHERWOOD

Sample Type : MONITOR WELLS

Sample Location: Mw10

Date Range : 01/01/1978 - 12/31/1998

AR KEEEEKEEEEKETRKRAAKRAAAAEAKEEAAAARARAFA AR AR AR A AR AR AN A A hhd
Analytes: Ca Mg Na K
Units: mg/1 mg/1l mg/1 ng/l
e Fe ke kK okk ke BASIC STATISTICS AKKAKAAAAKAEKA AR AR A A A XAk hkhkhhkh
N of Cases : 53 53 33 53
Average : 1.292E+02 9.264E+01 2.269E+01 7.583E+00
Std. Dev. : 6.927E+00 5.210E+00 1.039E+00 6.110E-01
Variance : 4.7%9E+01 2.715E+01 1.07SE+00 3.733E-01
std. Brr. : 9.515E-01 7.157E-01 1.427E-01 8.393E-02
Maximum : 1.430E+02 1.010E+02 2.420E+01 8.500E+00
Minimum : 1.090E+02 7.930E+01 1.920E+01 5.800E+00

dkkkkkkkk* SPUDENT'S T STATISTIC *hrkkkdkkkkrrrihihdhkhrn
Student T :-5.387E-01 -3.407E+00 -9.984E-01 -7.481E+Q0

Deg. Free 6.000E+00 6.000E+00 6.000E+00 6.000E+Q0
2-Tail Sig : 6.095E-01 1.438E-02 3.566E~01 2.946E-04
S.E. Diff -: 5.105E+00 1.754E+00 7.261E-01 1.671E-01
95%C.I.Dif :-1.524E+01 -1.027E+01 -2.502E+00 -1.659E+00
Cat 1 Mean : 1.240E+02 8.735E+01 2.188E+01 6.825E+00
S.D. : 9.345E+00 3.343E+00 1.403E+00 5.000E-02

S.E. Mean : 4.673E+00 1.672E+00 7.016E-01 2.500E-02
Cat 2 Mean : 1.268E+02 9.393E+01 2.260E+01 8.075E+00
S.D. : 4.113E+00 1.063E+00 3.742E-01 3.304E-01

S.E. Mean : 2.056E+00 5.313E-01 1.871E-01 1.652E-0l
*kkkkAkk*k* MANN-WHITNEY-U STATISTIC ** %k %k %k %k kk ok kdok ok on
U-stat : 7.000E+00 0.000E+00 4.500E+00 0.000E+00
Signific :~2.904E-01 -2.309E+00 ~-1.016E+00 -2.366E+00
P Val 1T : 3.858E-01 1.046E~02 1.547E-01 8.980E-03

p Val 2T : 7.715E-01 2.092E-02 3.094E-~-01 1.796E-02

* vk kkkkkkk LINEAR REGRESSION KhkAhkrA XA IAARA KA AR A A A A Kk hkhh

Slope : 2.025E-03 2.787E-03 5.679E-04 7.080E-04
Intercept 1.273E+02 8.998E+01 2.215E+01 6.913E+00
R-square 3.578E-02 1.197E-01 1.251E-01 5.619E-01
r 1.891E~-01 3.460E-01 3.537E-01 7.4396E-01
F 1.892E+00 6.837E+00 7.291E+00 6.540E+01
P 1.750E-01 1.115E-02 9.380E-03 1.362E-11

Je Fe & ek ke Kk ek Kk ke ok Ak ok b ek ke ek R ok A gk ok ke e b e e e ke e ok b e ok ok ok b gk ke ok gk ke ok ok ke ke



Site: SHERWOOD

Sample Type: MONITOR WELLS

Sample Location: MW10

Sample Carbonate Bicarbonate Sulfate (D) Chloride (D)

Date mg/1 mg/1 mg/1 ng/1
09/29/19%3 O 861 17.4 1.3
10/27/1993 O 916 16.0 2.18
11/17/1993 ¢ 883 18.7 1.9
12/14/1993 0O 859 16.6 <1.0
01/19/19%%94 0 865 18.6 <1.0
02/16/1994 0O 827 019.3 0.7
03/22/1%%4 0O 869 16.6 1.3
04/19/19%9924 O 803 15.4 <1.0
05/17/1%%4 O 816 15.4 1.7
06/29/1994 O 817 16.9 <1.0
07/20/19%4 0O 863 15.5 1.35
08/24/19%94 O 858 15.6 <1.0
09/21/1994 903 16.2 <1.0
10/19/19%4 O 888 16.0 <1.0
11/22/19%4 O 899 16.3 <1.0
12/20/18%4 0O 910 16.3 <1.0
01/26/139985 0O 903 18.4 1.9
02/28/19385 O 895 17.2 0.30
03/29/18%5 ¢ 905 16.7 1.7
04/20/19%5 O 932 16.6 1.4
05/02/1895 © 906 19.9 2.0
06/06/1995 17.6 2.4
07/06/1995 0 814 18.0 3.0
08/24/19%5 0O 932 18.7 <1.0
09/27/189%5 0O 932 17.9 <1.0
10/25/19%5 0 925 17.8 <1.0
11/21/19%5 O 925 18.6 <1.0
02/21/19%¢ 0O 927 21.3 1.8
05/01/19%6¢ © 919 18.8 <1l.0
09/25/19%96 0O 902 20.4 3.4
11/21/19%6 O 915 18.8 2.3
03/27/19%7 O 925 22.9 2.0
05/22/1997 0 920 20.1 <1.0
06/26/1897 0 924 22.2 <1.0
07/24/1%97 0 921 23.1 2.5
08/21/1997 0O 911 21.4 <1.0
09/25/1997 O 913 22.0 <1.0
10/16/1997 <0.10 915 22.0 <1.0
11/20/1997 <0.1 915 21.7 2.5
12/17/1997 <1 900 21.9 <1l
01/22/1%98 <0.10 900 22.1 <1.0
02/25/1998 <0.10 897 22.6 <1.0
03/18/1%98 <0.1 893 22.5 <1
04/22/1998 <1.0 892 22.9 <1.0
05/28/1998 <1.0 895 23.2 <1.0
06/17/1998 <1.0 893 24.0 <1.0
07/16/1998 <1.0 878 24.0 1.4
08/19/19%8 <1.0 896 23.0 <1.0
09/17/19898 <1.0 899 23.4 <1.0
10/22/1998 <1.0 889 22.9 <1.0
11/19/1998 23.4 <1.0
12/10/1998 23.0 <1l.0
01/27/199% <«1.0 856 23.7 <1.0
02/24/1999 25.1 1.4
03/24/1999 24.2 1.0
04/08/1999 i 24.3 1.0
05/12/19%9 <1.0 874 24.9 <1.0
09/15/1999 <1.0 827 25.4 1.7



Site

Sample Type

Sample Location:

Date Range

Analytes:
Units:

N of Cases
Average
std. Dev.
Variance
Std. Err.
Maximum
Minimum

Y J Je K K Fo ok dek ko

Student T
Deg. Free
2-Tail Ssig
S.E. Diff
95%C.I.Dif
Cat 1 Mean
S.D.

S.E.
Cat 2

Mean
Mean
S.D.

S.E. Mean

* %k K Kk Kk Kk kKK

U-Stat

Signific
P
P

Val 1T
val 2T

o

* %k koK Kok ke okeok

Slope
Intercept
R-square
r

F

SHERWOOD
MONITOR WELLS

MW1Q

01/01/1978 - 12/31/199%

Ik kA kR khhhkhhkhkhhrhhkdhdkhhhhhhrhhkrrhkhkrdhhhkkhhhkhhkkhhhkrk

Cco3 HCO3 S04 cl

mg/1l mg/1 mg/1 mg/l

J J de K Fe Kk K Kk k K BASIC STATISTICS o Jo g do K e Fe e Je ke Kk ok Fe ke ke ke ke kK Kok ke ok
: 51 52 58 58
: 2.255E-01 8.923E+02 2.00%E+01 1.330E+00
: 4.113E-01 3.206E+01 3.092E+00 5.936E-01
: 1.691E-01 1.028E+03 9.562E+00 3.524E-01
:+ 5.759E-02 4.446E+00 4.060E-01 7.794E-02
: 1.000E+00 9.320E+02 2.540E+01 3.400E+00
0.000E+00 8.030E+02 1.540E+01 3.000E-01
sTUDENT's T STATISTIC % % Kk % e do de K K keok ok kk kR kK okodkodeok
HEN 9.709E-01 -1.163E+01 1.305E+00
: 6.000E+00 6.000E+00 6.000E+00
: 3.691E-01 2.439E-05 2.398E-01
HE 1.880E+01 6.473E-01 3.219E-01
HE -2.774E+01 -9.109E+00 -3.678E-01
: 0.000E+00 B8.798E+02 1.717E+01 1.595E+C0
: 0.000E+00 2.650E+01 1.167E+00 5.405E-01
: 0.000E+00 1.325E+01 5.836E-01 2.702E-01
: 1.000E+00 8.615E+02 2.470E+01 1.175E+00
: 0.000E+00 2.666E+01 5.598E-01 3.500E-01
: 0.000E+00 1.333E+01 2.799E-01 1.750E-01
MANN_WHITNEY_U STATISTIC hhkAhkhkkhkhhkhkhkhkkhkkkhkd
: 0.000E+00 5.000E+00 O0.00CE+00 3.500E+00
:-2.646E+00 -8.660E-01 -2.309E+00 -1.384E+00
4.075E-03 1.932E-01 1.046E-02 8.317E-02
8.151E-03 3.865E-01 2.082E-02 1.663E-01
LINEAR REGRESSION kAhkkrkhkhkhkhkhkhkhkdhrhkkrhhihkhkhdrkikh
: 4.515E-04 1.085E-02 4.246E-03 -1.011E-04
:-2.139E-01 8.819E+02 1.567E+01 1.435E+00
5.128E-01 4.859E-02 8.715E-01 1.342E-02
7.161E-01 2.204E-01 9.335E-01 ~-1.158E-01
5.157E+01 2.553E+00 3.797E+02 7.617E-01
1.794E-09 1.164E-01 0.000E+00 3.865E-01

P

Fh A kT hT kA hkhrhhkrhkAAArrhhhh kb hkhhrdkdrhhkhkkdhxhkhirhii



Site: SHERWOOD

Sample Type: MONITOR WELLS
Sample Location: MW10

Sample TDS Alk CaCoO3 S102 (D) pH Lab

Date mg/l mg/1 mg/1l s.u.
09/29/1993 740 706 7.86
10/27/1993 740 751 7.54
11/17/1993 727 724 7.45
12/14/1983 711 704 30.6 7.46
01/19/19%4 718 709 31.9 7.5
02/16/19%4 642 678 28.2
03/22/19%4 707 712 30.0 7.52
04/19/193%4 664 658 33.2 7.4
05/17/1994 634 669 33.0 7.52
06/29/1994 638 670 30.2
07/20/1994 654 707 29.8
08/24/1994 684 703 30.3 7.53
09/21/19%4 737 740 29.0 7.70
10/19/19%4 718 728 28.0 7.88
11/22/1994 693 737 28.7 7.83
12/20/1994 708 746 29.0 7.83
01/26/1985 710 740 29.5 7.39
02/28/1995 722 734 27.5 7.66
03/29/1935 754 742 27.0 7.57
04/20/1985 711 764 25.9 7.81
05/02/1%85 776 743 27.6 7.72
06/06/1985 770 719 27.7 7.83
07/06/1995 763 749 27.3 7.92
08/24/1995 742 764 25.5 7.33
09/27/19%5 777 764 27.1 7.46
10/25/1985 753 758 26.5 7.74
11/21/19%85 757 758 27.0 7.85
02/21/19%6 716 760 25.6 7.65
05/01/19%6 741 753 26.9 7.73
09/25/1996 786 739 26.4 8.02
11/21/199%6 753 750 26.6 7.97
03/27/1997 681 758 25.1 7.77
05/22/1997 1788 754 28.6 7.81
06/26/1997 736 757 26.1 7.80
07/24/1997 754 755 25.6 7.92
08/21/1997 1760 747 27.0 8.00
09/25/19%87 740 748 26.3 8.00
10/16/1997 775 750 27.4 7.99
11/20/1997 759 750 26 7.86
12/17/19%997 737 738 1 27.6 7.79
01/22/19%8 750 738 27.3
02/25/1998 736 735 25.6
03/18/19%8 722 732 25.8
04/22/1998 744 731 27.0
05/28/1998 759 734 26.7
06/17/1998 735 732 26.6
07/16/1998 758 720 27.0
08/19/193%8 757 734 25.0
09/17/1998 767 737 26.4
10/22/1998 740 729 26.2
11/19/1998 718 7.33
12/10/1998 710 7.68
01/27/199% 717 702 28.7
02/24/1999 686 7.27
03/24/199% 690 7.40
04/08/1999 724 7.40
05/12/199% 741 717 25.5
09/15/1999 706 678 7.98



Site SHERWOOD
Sample Type MONITOR WELLS
Sample Location: MW1O0
Date Range 01/01/1978 - 12/31/1%99
IAKAAKARIAKEAEAKRAKA KA A A h A hhr Ak kb hhkhhhkhkhkkkhhhrhrkhkhhx
Analytes: TDS ALK S102 pPH_L
Units: mg/1 ng/1 mg/1l s.u.
F % % K de KKk k Kk BASIC STATISTICS e e de e Fe e Je d ek do kK K Je K de Kok de e ke ke ke ke ok ok
N of Cases : 58 53 49 . 43
Average 7.282E+02 7.312E+02 2.762E+01 7.692E+00
Std. Dev. 3.613E+01 2.605E+01 1.948E+00 2.200E-01
Variance : 1.305E+03 6.784E+02 3.796E+00 4.838E-02
std. Err. : 4.744E+00 3.578E+00 2.783E-01 3.354E-02
Maximum 7.880E+02 7.640E+02 3.320E+01 8.020E+00
Minimum 6.340E+02 6.580E+02 2.500E+01 7.270E+00
kkkkkkkkk*x SGTUDENT'S T STATISTIC Je e e K de e dede ke g Kk de ke k ks ok ke ok ke ok
Student T : 1.095E+00 9.535E-01 3.356E+00 3.500E-01
Deg. Free : 6.000E+00 6.000E+00 6.000E+00 6.000E+00
2-Tail Sig : 3.155E-01 3.772E-01 1.531E-02 7.383E-01
S.E. Diff : 1.301E+01 1.547E+01 1.036E+00 1.857E-01
95%C.I.Dif :-1.759E+01 -2.310E+01 9.412E-01 -3.835E-01
Cat 1 Mean : 7.295E+02 7.213E+02 3.018E+01 7.578E+00
sS.D. 1.377E+01 2.178E+01 1.537E+00 1.926E-01
S.E. Mean : 6.886E+00 1.089E+01 7.685E-01 9.630E-02
Cat 2 Mean : 7.153E+02 7.065E+02 2.670E+01 7.513E+00
S.D. : 2.208E+01 2.198E+01 1.388E+00 3.176E-01
S.E. Mean : 1.104E+01 1.099E+01 6.940E-01 1.588E-01
% % F % Yok ke deokok MANN_WHITNEY_U STATISTIC hkkhkhkhkkhkkkrkhkkhkhkkkkk
U-Stat 5.000E+00 5.000E+00 1.000E+00 4.000E+00
Signific :-8.712E-01 -8.660E-01 -2.021E+00 -1.162E+00
P =val 1T : 1.918E-01 1.932E-01 2.165E-02 1.227E-01
P = val 2T : 3.836E-01 3.865E-01 4.331E-02 2.454E-01
% K Je Kk KK Kk kK ke LINEAR REGRESSION KhkkhkhkhkhkhkhkhkhkhhAdhhrhkhkhkihhhdk
Slope : 1.610E-02 9.088E-03 -2.140E-03 5.601E-05
Intercept 7.115E+02 7.225E+02 2.957E+01 7.642E+00
R-square : 9.177E-02 5.095E-02 4.431E-01 2.637E-02
r : 3.029E-01 2.257E-01 -6.657E-01 1.624E-01
F : 5.658E+00 2.738E+00 3.740E+01 1.110E+00
p : 2.081E-02 1.041E-01 1.727E-07 2.982E-01

dhkdkhhkhhkhhkhkhkhkrhrhkhkhhhhhhdhhdhhkhhhhhhkhhohkhkkhhkhhrhhhkhkdhrhkkk



Site: SHERWOOD

Sample Type: MONITOR WELLS
Sample Location: MW1O0

Sample Arsenic (D) Iron (D) Nickel (D) Zinc (D)

Date mg/l mg/1l mg/1 mg/1
09/29/1993 <0.05 <0.05
10/27/1993 <0.05 <0.05
11/17/1993 <0.05 <0.05
12/14/1993 <0.05 <0.05
01/19/1994 <0.001 <0.05 <0.05 0.10
02/16/1994 0,001 <0.05 <0.05 0.07
03/22/1994 <0.001 <0.05 <0.05 0.06
04/19/19%4 <0.001 <0.05 <0.05 0.03
05/17/19%4 <0.001 <0.05 <0.05 0.04
06/29/19%4 (.001 <0.05 <0.05 0.03
07/20/19%4 0.001 <0.05 <0.05 0.04
08/24/1994 <0.001 <0.05 <0.01 0.03
09/21/1994 <0.001 <0.05 <0.01 0.03
10/19/19%4 0.001 <0.05 <0.01 <0.01
11/22/19%4 <0.001 <0.05 <0.05 0.03
12/20/1994 <0.001 <0.05 <0.05 0.04
01/26/1995 0.001 <0.01 <0.01 <0.01
02/28/1995 <0.001 <0.01 <0.01 <0.01
03/29/1%995 <0.001 <0.01 <0.01 0.02
04/20/1995 <0.001 <0.01 <0.01 0.03
05/02/19%5 0.001 <0.01 <0.01 0.02
06/06/1995 <0.001 <0.01 <0.01 0.03
07/06/1995 0.001 <0.01 <0.01 0.02
08/24/1%95 <0.001 <0.05 <0.05 0.01
09/27/1995 0.001 0.01 <0.01 0.02
10/25/1995 <0.001 <0.01 <0.01 0.01
11/21/1%95 <0.001 <0.01 <0.01 0.02
02/21/19%6 0.002 0.01 <0.01 <0.01
05/01/1%96 <0.001 <0.01 <0.01 0.02
09/25/1996 <0.001 0.01 <0.01 <0.01
11/21/19%6 <0.001 <0.05 <0.05 0.01
03/27/1997 <0.001 <0.10 <0.01 0.01
05/22/1997 0.002 '<0.01 <0.01 <0.01
06/26/1997 0.001 <0.01 <0.01 0.02
07/24/1997 <0.001 <0.01 <0.01 <0.01
08/21/1997 <0.001 <0.01 <0.01 0.02
09/25/1997 <0.001 0.01 <0.01 0.02
10/16/1997 <0.001 <0.01 <0.01 0.01
11/20/1997 <0.001 <0.01 <0.01 0.02
12/17/19%7 0.002 <0.01 <0.01 <0.01
01/22/1998 0.002 <0.01 <0.01 <0.01
02/25/19%8 0.002 <0.01 <0.01 0.02
03/18/1%98 0.002 <0.01 <0.01 <0.01
04/22/19%8 0.002 <0.01 <0.01 <0.01
05/28/19988 0.002 <0.01 <0.01 <0.01
06/17/1998 0.002 <0.01 <0.01 0.01
07/16/1998 0.001 <0.01 <0.01 0.02
08/19/1998 0.002 <0.01 <0.01 0.02
09/17/1998 0.002 <0.01 <0.01 0.01
10/22/1988 0.002 <0.01 <0.01 <0.01
11/19/1998 <0.05
12/10/1998 <0.05
01/27/1989 0.002 <0.01 <0.01 0.02
02/24/1999 <0.01
03/24/1999 <0.01
04/08/1999 <0.01
05/12/19%9 0.002 <0.01 <0.01 0.01
09/15/1999 0.002 <0.01 <0.01 0.02



Site
Sample Type

o e

SHERWOOD
MONITOR WELLS

Sample Location: MW10 .
Date Range "01/01/1978 - 12/31/1999
*******************************************************
Analytes: As D Fe D Ni_ D 2n D
Units: mg/1 mg/1l mg/1 mg/1l
* K J Kk %k % A de BASIC STATISTICS ***************************
N of Cases : 49 53 58 49
Average 1.306E-03 2.528E-02 2.172E-02 2.184E-02
Std. Dev. 4.657E-04 2.172E-02 1.837E-02 1.728E-02
Variance 2.168E-07 4.716E-04 3.373E-04 2.986E-04
Std. Err. : 6.652E-05 2.983E-03 2.412E-03 2.469E-03
Maximum : 2.000E-03 1.000E-01 5.000E-02 1.000E-O1
Minimum : 1.000E-03 1.000E-02 1.000E-02 1.000E-02
khkrkAhkAhkhkk*k STUDENT'S by STATISTIC khkhkhkhkhkhkhkhkhkkhkkhhkkkhkhkhhdd
Student T : . 3.397E+00
Deg. Free : 6.000E+00
2-Tail sig : 1.455E-02
S.E. Diff 1.472E-02
95%C.I.Dif : . . . 1.398E-02
Cat 1 Mean : 1.000E-03 5.000E-02 5.000E-02 6.500E-02
S.D. : 0.000E+00 O0.000E+00 0.000E+00 2.887E-02
S.E. Mean : 0.000E+00 0.0COE+00 0.000E+00 1.443E-02
Cat 2 Mean : 2.000E-03 1.000E-02 1.000E-02 1.500E-02
s.D. : 0.000E+00 O0.000E+00 0.000E+00 5.774E-03
S.E. Mean : 0.000E+00 0.000E+00 O0.000E+00 2.887E-03
Jkdhk ok kk Kk kK IVIANN_WHITNEY_U STATISTIC *hkhhkhhkkhkkkkhkhkkkkkkxk
U-Stat : 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Signific :-2.646E+00 -2.646E+00 -2.646E+00 ~2.337E+00
P = Val 1T : 4.075E-03 4.075E-03 4.075E-03 9.709E-03
P = val 2T : 8.151E-03 8.151E-03 8.151E-03 1.942E-02
Je ok ke k Kk Kk ok ek LINEAR REGRESSION hhkdkhhkhhkdkkdhkhkkhhkhkkkhkhkhkshkkhi
Slope 5.431E-07 -2.038E-05 -1.460E-05 -1.613E-05
Intercept 8.078E-04 4.474E-02 3.692E-02 3.663E-02
R-square 5.139E~-01 3.685E-01 2.921E-01 3.290E-01
r 7.169E-01 -6.071E-01 -5.405E-01 -5.735E-01
F : 4.969E+01 2.977E+01 2.311E+01 2.304E+01
P 3.935E-09 1.448E-06 1.190E-05 1.651E-05

*******************************************************



Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: MW10

Sample Thallium (D) Uranium (D) Radium-226 (D) Radium-228 (D)
Date mg/l pCi/l pCi/l pci/l

09/29/1993 33.2 1.6#0.5 1.440.6
10/27/1993 33.2 1.540.3 2.440.6
11/17/1993 30.5 1.140.2 3.4#0.4
12/14/1993 29.1 0.740.2 4.8#0.8
01/19/199%4 22.34 1.940.3 3.2%#3.2
02/16/199%4 29.79 0.8#0.4 <1.0
03/22/199%4 51.45 1.940.7 1.2#1.2
04/19/199%94 32.50 0.4#0.3 1.6#0.5
05/17/1994 . 33.85 0.7#0.3 2.242.0
06/29/1994 <0.01 37.91 0.940.5 <l1.0
06/29/1994 <0.0004
07/20/19%84 <0.01 25.73 2.9%#1.2 3.343.0
08/24/1994 <0.01 29.11 0.7#0.4 <1.0
08/24/1994 <0.0004
09/21/1994 <0.01 41.30 0.2#0.2 <1.0
09/21/1994 <0.0004
10/19/1%8%4 <0.01 38.59 ) 1.6%#0.4 2.94#0.9
10/19/19%4 <0.0004
11/22/19%4 <0.01 37.91 1.0#0.5 1.5#1.3
11/22/19%94 <0.0004
12/20/19%4 <0.01 35.88 0.7#0.4 <l1l.0
12/20/1994 <0.0004 .
01/26/1995 <0.01 35.2 1.3#0.3 1.6#1.1
01/26/1995 <0.0004
02/28/1995 <0.01 29.1 1.4#0.5 3.3#2.3
02/28/1995 <«0.0004
03/29/1995 <0.01 34.5 ' 0.640.3 <1.0
03/29/1995 <0.0004
04/20/1995 <0.0004 32.5 0.94#0.2 <1.0
05/02/1995 <0.0004 31.1 1.0#0.4 1.740.7
06/06/1995 <0.0004 38.6 1.1#0.5 3.0#1.4
07/06/1995 <0.0004 36.6 1.6#0.8 4.9%#1.5
08/24/1995 <0.0004 39.6 1.44#0.4 1.44#1.1
09/27/1995 <0.0004 38.6 1.5#0.7 <1.0
10/25/1995 <0.0004 36.4 1.540.4 1.9%#0.9
11/21/1985 <0.0004 36.4 0.74#0.4 1.4%#1.1
02/21/1996 <0.0004 37.2 1.3#0.4 1.140.6
05/01/1996 <0.0004 51.5 1.040.2 5.6#0.9
09/25/19%6 <0.0004 43.5 0.95#0.3 4.340.5
11/21/199%96 <0.0004 39.5 1.6#0.2 <1.0
03/27/1997 <0.0004 41.97 1.940.2 2.84#0.3
05/22/1997 <0.0004 43.33 1.84#0.2 1.5#0.2
06/26/1997 <0.0004 38.59 1.54#0.2 <1.0
07/24/1997 <0.0004 33.17 0.8#0.2 3.14#0.2
08/21/1997 <0.0004 37.24 0.9#0.2 <1.0
09/25/1997 <0.0004 35.2 1.3#0.2 <1.0
10/16/1997 <0.0004 41.97 0.940.2 <1.0
11/20/1987 <0.0004 41.30 2#0.30 <1l
12/17/1897 <0.0004 39.47 1.3#0.20 <1l
01/22/1998 <0.0004 37.6 1.6#0.2 1.940.2
02/25/19%8 <0.0004 43.3 1.340.2 <1.0
03/18/1998 <0.0004 37.3 1.740.20 <1l
04/22/1998 <0.0004 39.401 1.6#0.2 <1.0
05/28/1998 <0.0004 33.444 0.8%#0.2 3.7#1.2
06/17/1998 <0.0004 27.622 0.3%#0.1 <1.0
07/16/1998 <0.0004 40.96 1.240.2 2.6#1.6
08/19/1998 <0.0004 33.06 1.140.2 <l1l.0
09/17/19%8 <0.0004 43.33 0.740.2 3.4#1.6
10/22/1998 <0.0004 38.25 1.240.2 <1.0
11/19/1998 41.84

12/10/1998 41.57



Site: SHERWOOD .
Sample Type: MONITOR WELLS
Sample Location: MW10

Sample Thallium (D) Uranium (D) Radium-226 (D) Radium-—-228 (D)
Date mg/l pci/l pci/l pci/i
01/27/13899 <0.0004 33.38 1.440.1 1.84#0.2
02/24/1999 ‘ 39.60
03/24/1999 40.89
04/08/1999 42.72
05/12/199% <0.0004 40.62 1.74#0.3 <1.0

09/15/1999 <0.0004 37.9 0.9#0.2 6.3#0.3



Site SHERWOOD
Sample Type MONITOR WELLS
Sample Location: MW10
Date Range : 01/01/1978 - 12/31/1999
AAA A A AR A A A A A A AR AEA AT A AAEAAA LA AETAAA AR A A A A AR A A AR A kXA Ak
Analytes: Tl D URD Ra_226_ D Ra_228_D
Units: mg/1 pCi/1 pCi/l pCi/l
% e K Pk kK kR BASIC STATISTICS dedkkdkkhkhkhkhkhkhkhkhkhhkhkAhkkhkhhkhhkkikk
N of Cases : 53 58 53 83
Average : 2.211B-03 3.713E+01 1.213E+00 2.023E+00
Sstd. Dev. : 3.792E-03 5.491E+00 4.965E-01 1.347E+00
Variance : 1.438E-05 3.015E+01 2.466E-01 1.814E+00
std. Err. : 5.2098-04 7.210E-01 6.821E-02 1.850E-01
Maximum : 1.000E-02 5.150E+01 2.900E+00 6.300E+00
Minimum : 4.000E-04 2.234E+01 2.000E-01 1.000E+00
khkhhkhkkihkk STUDENT’S T STATISTIC hhkhkkkkhkkhkkhkhkkhkkhkkkhkhkhk
Student T : 3.000E+00 -6.336E+00 -2.822E-01 3.243E-01
Deg. Free : 6.000E+00 6.000E+00 6.000E+00 6.000E+00
2~-Tail Sig : 2.401E-02 7.236E-04 7.873E-01 7.567E-01
S.E. Diff : 2.400E-03 1.426E+00 2.658E-01 1.465E+00
95%C.I.Dif : 1.327E-03 -1.252E+01 ~7.253E-01 -3.109E+00
Cat 1 Mean : 7.600E~03 3.150E+01 1.225E+00 3.000E+00
S.D. : 4.800E-03 2.045E+00 4.113E-01 1.451E+00
S.E. Mean : 2.400E-03 1.022E+00 2.056E-01 7.257E-01
Cat 2 Mean : 4.000E-04 4.053E+01 1.300E+00 2.525E+00
S.D. : 0.000E+00 1.988E+00 3.367E-01 2.545E+00
S.E. Mean : 0.000E+00 9.938E-01 1.683E-01 1.272E+00
Jdekkkkkok kK MANN-WHITNEY~-U STATISTIC dhkhkhhkhkhkhkhkkkhkdhkhkhkhhkk
U-Stat : 2.000E+00 0.000E+00 7.000E+00 5.000E+00
Signific :-2.049E+00 -2.323E+00 -2.887E-01 -8.712E-01
P =Val 1T : 2.021E-02 1.008E-02 3.864E-01 1.818E-01
P = val 2T 4.042E-02 2.016E-02 7.728E-01 3.836E-01
kkkhhkkkkhkkk LINEAR REGRESSION % %k ok ke A e ek ke ke ek ke ke ke ke koke ke ke de ke ke ke
Slope :-3.229E~-06 3.386E-03 3.530E-05 -8.544E-05
Intercept 4.580E-03 3.361E+01 1.180E+00 2.104E+00
R-square : 2.450E-01 1.758E-01 2.115E-03 1.684E-03
r :-4.990E-01 4.192E-01 4.598E-02 -4.104E-02
F : 1.691E+01 1.194E+01 1.081E-01 8.604E-02
P 1.430E-04 1.055E-03 7.437E-01 7.705E-01

KAIAA AR AKAAAAAAAERAAAAAA KA AR AR Ak ek hhkhhdhhrhhhdhhrhhhx



Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: MW10

Sample
Date

Thorium-230 (D)
pCi/1

05/29/1993
10/27/1993
11/17/1993
12/14/1993
01/19/199%4
02/16/1994
03/22/199%4
04/19/1994
05/17/1994
06/29/1994
07/20/1994
08/24/1994
09/21/1994
10/19/19%4
11/22/1994
12/20/199%4
01/26/1995
02/28/1995
03/29/1995
04/20/1995
05/02/1995
06/06/1995
07/06/1995
08/24/1995
09/27/1995
10/25/1995
11/21/1995
02/21/199%6
05/01/1996
08/25/1996
11/21/199%6
03/27/1997
05/22/1997
06/26/1997
07/24/1997
08/21/1997
08/25/1997
10/16/1997
11/20/199%7
12/17/1997
01/22/1998
02/25/1998
03/18/1998
04/22/1998
05/28/1998
06/17/1998
07/16/1998
08/19/1998
09/17/1998
10/22/1998
01/27/1999
05/12/1998
09/15/199%9

<1.0

<1.0

<1.0

<1.0

<1.0

<0.2

<0.2

<0.2

<0.2

<1.0

<1.0

<1.0

<0.2

<0.2

1.44#0.4
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
0.4
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.

0.2

NN NDNNDNNNDPDNONDNNNNDNONNNDRDNDNDDHEDNODNDNDNDNONDNDNDNDND NN



Site

Sample Type
Sample Loca
Date Range
K de ke kok deh Kok kK
Analytes:
Units:

% K K Kok koK Kk kKk
N of Cases
Average
Std. Dev.
Variance
Std. Err.
Maximum
Minimum

e de Je gk ke ok kokok

Student T

Deg. Free

2-Tail Sig
S.E. Diff

95%C.I.Dif
Cat 1 Mean
S.D.
Mean
Mean
S.D.
Mean

S.E.
Cat 2

S.E.

*hkkkhkkkkkk

U-stat
Signific

P Val 1T
P Val 2T

Kk dokkokkkkk

Slope
Intercept
R-square
r

F

P
%k ok Kk ok ok ok Kok ok

SHERWOOD

MONITOR WELLS

MW10

01/01/1978 - 12/31/1999

hhkhkhkhkhkhkhkhkdhhkhhhhhdkhktrddhkhhkdddhhhhhhdhddihhii ik

Th 230 D

pci/l

BASIC STATISTICS T d Je Fe de Fe ok ke ke de ok de KKk ke ok ok ke gk ek ok kA e
53

472E-01

238E-01

048E-01

.448E-02

.400E+00

.000E-01

tion

2e e 00 e

.
-

3
3
1
4
1
2

STUDENT'S T STATISTIC **kkkdkkkhkhkhkhkhhkkhhrhhiti

1.000E+00
0.000E+00
0.000E+00
2.000E~-01
0.000E+00
0.000E+00

5 06 40 8% e 44 e e se ea o

MANN-WHITNEY-U STATISTIC *****k*xkhhhkhkkkdk
: 0.000E+00
:-2.646E+00

4.075E-03

8.151E-03

LINEAR REGRESSION ****kkkkkkdkkkrdkihhdhhhhohxn
:=2.674E-04
6.024E-01
2.854E-01
:-5.342E-01
2.036E+01
3.794E-05

AhkhkhkhhhkhkhkhkhhkhkhkkhkhhkhkkhkkhAhkhkhkrhhhhhkhkhhkhkrkkkkikk

.



Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: MW10

Sample SWL
Date ft.

06/14/1993 1780.92
06/22/1993 1780.57
07/06/1993 1780.57
07/20/1993 1780.57
08/02/1993 1780.57
08/16/1993 1780.52
08/30/1993 1780.62
09/08/1993 1780.57
09/20/1993 1780.52
09/27/1993 1780.57
10/13/1893 1780.57
10/25/19%3 1780.52
11/09/1993 1780.62
11/15/1993 1780.67
12/02/1993 1780.42
12/08/1993 1780.57
12/13/1993 1780.47
12/30/1993 1780.52
01/13/1994 1780.32
01/17/1994 1780.37
02/10/1994 1780.42
02/14/19%94 1780.52
03/02/1994 1780.42°
03/17/1994 1780.37
03/21/1994 1780.42
04/08/1994 1780.52
04/14/19%4 1780.42
04/18/1994 1780.42
05/05/1994 1780.42
T 05/12/1994 1780.42
05/16/1994 1780.42
06/01/1994 1780.57
06/15/19%4 1780.57
06/23/1994 1780.52
06/28/1994 1780.47
07/14/19%94 1780.42
08/04/1994 1780.52
08/18/1994 1780.47
08/22/19%4 1780.47
09/15/1994 1780.47
09/20/1994 1780.42
10/06/1994 1780.42
10/13/1994 1780.57
10/18/199%94 1780.52
11/07/1994 1780.37
11/18/1994 1780.42
12/06/19%4 1780.47
12/15/1994 1780.47
12/19/19%4 1780.57
01/05/1995 1780.37
01/19/1995 1780.42
01/26/1995 1780.47
02/06/1995 1780.52
02/22/1995 1780.52
02/23/1995 1780.52
02/28/1995 1780.57
03/14/1995 1780.52
03/23/1995 1780.47
03/27/1995 1780.57
~— 03/29/1995 1780.57
04/13/1995 1780.52



Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: MW10

Sample SWL
Date ft.

04/17/1995 1780.57
04/18/1995 1780.37
04/20/1985 1780.52
04/27/1995 1780.57
05/01/1995 1780.67
05/02/13%5 1780.47
05/16/1995 1780.67
06/01/19%5 1780.57
06/05/1995 1780.52
06/06/1995 1780.47
06/13/1935 1780.57
06/29/1995 1780.62
07/18/1995 1780.57
07/25/1995 1780.62
07/26/1995 1780.32
08/08/1985 1780.52
08/22/1985 1780.52
08/23/1995 1780.47
08/24/1995 1780.37
09/06/1995 1780.57
08/21/1995 1780.57
09/26/1995 1780.57
09/27/1995 1780.12
10/03/1995 1780.62
10/18/1995 1780.42
10/24/1995 1780.52
10/25/1995 1780.22
11/09/1995 1780.47
11/16/1995 1781.52
11/20/1995 1780.52
11/21/1995 1780.42
12/29/1995 1780.42
01/10/1996 1780.47
02/15/1996 1780.52
02/20/1996 1780.42
03/25/199%96 1780.57
04/11/1996 1780.57
04/24/1996 1780.52
04/30/1996 1780.62
05/01/19%96 1780.57
06/25/1996 1780.67
07/18/19%6 1780.57
08/28/1996 1780.57
09/19/19%6 1780.62
09/23/1996 1780.67
10/30/1996 1780.57
11/18/19%96 1780.62
12/11/19%6 1780.52
01/09/1997 1780.57
02/05/1997 1780.52
03/24/1997 1780.62
04/22/1997 1780.57
05/01/1997 1780.62
05/06/1997 1780.67
05/19/1997 1780.82
05/29/1997 1780.72
06/02/1997 1780.77
06/12/1997 1780.67
06/18/1997 1780.72
06/24/1997 1780.77
07/03/1997 1780.72



Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: MW1O0

Sample SWL
Date ft.

07/07/1997 1780.72
07/16/1997 1780.67
07/22/1997 1780.72
08/01/1997 1780.77
08/07/19%7 1780.77
08/13/1997 1780.72
08/20/1997 1780.82
08/26/1997 1780.82
08/03/1997 1780.77
09/10/1987 1780.67
09/18/1997 1780.72
09/23/1997 1780.72
09/29/1997 1780.82
10/08/1997 1780.82
10/14/19%7 1780.72
10/21/19%7 1780.72
10/28/1%997 1780.77
11/03/1997 1780.82
11/10/1997 1780.72
11/18/1997 1780.72
11/24/1997 1780.72
12/02/1997 1780.77
12/10/1997 1780.72
12/15/1997 1780.67
12/22/1997 1780.67
12/30/1997 1780.77
01/05/1998 1780.77
01/15/1998 1780.72
01/20/1988 1780.67
01/22/1998 1780.62
01/29/1998 1780.92
02/04/1998 1780.72
02/09/1998 1780.67
02/19/1998 1780.82
02/23/1998 1780.72
02/25/1998 1780.67
03/05/1998 1780.72
03/11/1988 1780.82
03/16/1998 1780.82
03/18/1998 1780.67
03/23/19%98 1780.72
03/30/19%8 1780.77
04/07/1998 1780.72
04/13/1998 1780.80
04/22/1998 1780.82
05/13/1998 1780.82
05/20/19%8 1780.82
05/26/1998 1780.87
05/28/1998 1780.77
06/03/1998 1780.77
06/09/1998 1780.82
06/15/1998 1780.92
06/17/1998 1780.77
06/22/1998 1780.87
06/29/1998 1780.82
07/09/1998 1780.82
07/16/1998 1780.72
07/22/1998 1780.82
07/28/1998 1780.82
08/06/1998 1780.77
08/13/1998 1780.82



Site: SHERWOOD
Sample Type: MONITOR WELLS
Sample Location: MW10

Sample SWL
Date ft.

08/17/1998 1780.82
08/19/1998 1780.67
08/26/1998 1780.82
08/31/1998 1780.87
09/08/1998 1780.87
09/15/1998 1780.87
09/23/1598 1780.87
09/30/199%8 1780.87
10/07/1998 1780.87
10/15/1998 1780.82
10/20/1998 1780.72
11/03/19%8 1780.77
11/18/1998 1780.72
11/24/1998 1780.72
12/01/19%8 1780.72
12/08/1998 1780.67
12/17/1998 1780.87
12/30/1998 1780.82
01/05/1999 1780.82
01/11/1999 1780.82
01/19/1999 1780.82
01/25/1999 1780.82
02/03/1999 1780.82
02/09/1999 1780.77
02/18/1999 1780.77
02/22/19%9 1780.77
03/02/1999 1780.87
03/08/1%99 1780.87
03/15/1999 1780.87
03/22/1999 1780.82
03/30/1999 1780.82
04/05/1998 1780.77
04/22/1999 1780.82
04/26/1999 1780.82
05/04/1999 1780.72
05/10/1999 1780.87
05/18/1999 1780.87
05/26/1999 1780.82
06/03/1999 1780.87
06/07/1999 1780.87
06/17/1999 1780.87
06/21/1999 1780.87
07/06/1999 1780.92
07/14/1999 1780.87
07/19/1999 1780.92
07/26/1999 1780.87
08/02/1999 1780.87
08/09/1999 1780.92
08/17/1999 1780.82
08/23/1999 1780.87
09/02/1999 1780.82
09/08/1999 1780.87
09/13/1999 1780.87
09/20/1999 1780.82
09/28/1999 1780.87
10/04/1999 1780.87
10/13/1999 1780.87
10/20/1999 1780.82
11/02/1999% 1780.87



Site

Sample Type
Sample Location

Date Range

SHERWOOD

MONITOR WELLS

MW10

: 01/01/1978 - 12/31/1999%

dhkdhkdkdhkhkdkhkhhkhkhkhkhkhhkhkhkrkdhhkhkhkrhkhkhkhkhhhkhkhkhkkkhhkkdrkhhhkhhkhhkix

Analytes:
Units:

*hkA Akt Ahx
N of Cases
Average
std. Dev.
Variance
std. Err.
Maximum
Minimum

% % Je g Kk de ke ke ok

Student T
Deg. Free
2-Tail Sig
S.E. Diff
95%C.I.Dif
Cat 1 Mean
S.D.
S.E. Mean
Cat 2 Mean
s.D.
S.E. Mean

dek K odeokok ok kek ok

U-Stat
Signific

P vVal 1T
P val 2T

% Je de Kk kok ok ke k

Slope
Intercept
R-square
r

F

P

SWL
ft. ‘
BASIC STATISTICS *** %ok skskhhokkkoookdhhddddhk
242
1.781E+03
1.722E-01
2.964E-02
1.107E-02
1.782E+03
1.780E+03

*6 90 a5 s0 se we s

STUDENT!S T STATISTIC hhkhkhrhkhkhkhkhkhhhkhkkhbikhkkhkkdx
:~2.263E+00

: 6.000E+00
: 6.431E-02
: '8.839E-02
:-4.163E-01
: 1.781E+03
: 1.750E-01
: 8.750E-02
: 1.781E+03
: 2.500E-02
: 1.250E-02

MANN-WHITNEY-U STATISTIC ****kkk&kskhhhkdhkkkhk
: 4.000E+00
:-1.214E+00
: 1.124E-01
: 2.248E-01
LINEAR REGRESSTON **kkkkkhkkdkhhhhhhhkdhdrdhkk
1.909E-04
1.780E+03
5.975E-01
7.730E-01
3.563E+02
0.000E+00

® se 2v 2e ee se

hhkhkhkhkhkhkhkkhhhkhkkhhkhhhhhkhhhkhhkhhkhrhrhrkhhdrdhdkdhkdkdhhhrdik



MONITOR WELLS
SHERWOOD : MW10

ANALYTE: SWL (ft)
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MONITOR WELLS
SHERWOOD : MW10

ANALYTE: TDS (mg/l)
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Run Chart - Raw Data
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MONITOR WELLS
SHERWOOD : MW10

ANALYTE: SO4 (mg/l)
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MONITOR WELLS
SHERWOOD : MW10

ANALYTE: CI (mg/l)
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MONITOR WELLS
SHERWOQOOD : MW10

ANALYTE: URD (pCifl)
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ATTACHMENT B

FALL 1999

STABILITY REPORT



Sheila Pachernegg, P.E.
Post Office Box 128

Spokane, WA 99210

phone/fax: 509-624-1160

November 15, 1999

Western Nuclear, Inc.
Attn: Mr. Brad DeWaard
P. O. Box 358

Elijah Road

Wellpinit, WA 99040

RE: FALL 1999 INSPECTION REPORT

SHERWOOD PROJECT

RECLAIMED TAILING IMPOUNDMENT AREA

This letter report documents the results of the Fall 1999 structural stability
inspection of the Western Nuclear, Inc. (WNI) Sherwood Tailing Impoundment Area

Reclamation Project.

Scope of Inspection

The Fall 1999 inspection was conducted on November 3 and 12, 1999 in
accordance with guidance summarized in Section 2.3, Structural Stability Monitoring of
the Monitoring and Stabilization Plan, Sherwood TRP (March 1997); and revisions to the
inspection transects, which were approved via license amendment number #32. The
revised inspection transects allow for visual observation of all reclamation components
and potential areas of instability. This report addresses only the structural stability
portion of the Monitoring and Stabilization Plan (MSP). The other components of the
MSP, groundwater and vegetation monitoring, are addressed by WNI in separate reports.

In accordance with the WNI Monitoring and Stabilization Plan and revised
transects, the areas of inspection included:

o Tailing impoundment surface cover, swale, and outlet;

e Drainage diversion channel (including west drainage area), confluences, and
outlet;

e Tailing impoundment margins;

fn: sherwd6.ins 1
11/15/99



S’

e Tailing embankment and groin;

e Additional areas of previous disturbance;

Although the watershed drainage basin surrounding the reclaimed tailing
impoundment was not directly inspected in Fall 1999 (in accordance with the revised
transects), it is presumed that any significant impacts within the watershed drainage basin
would be detected in the side drainages, diversion channel confluences, and/or the
reclaimed tailing impoundment margins.

Where applicable, elements of the reclamation design were visually inspected for
new occurrences or changes in: rill development, settlement, gullying, head-cutting,
slumping, erosion and deposition, loss of erosion protection material, and man-made or
animal impacts which may adversely affect erosion protection performance or
compromise the stability and integrity of the reclamation design elements. Although
evaluation and monitoring of the vegetative cover is outside the scope and intent of these
inspections, information collected from the structural stability inspections is shared with
the vegetation stability inspector.

A site map and photographic documentation are provided as Attachment A to this
inspection report. Observations and conclusions were verbally transmitted to Brad
DeWaard prior to leaving the site at the end of the inspection to serve as 24-hour
notification to the owner.

The inspection resulted in no corrective action requirements to maintain overall
stability and integrity of the reclamation design elements. The following summarizes the

scope of the Fall 1999 inspection and field observations.
Field Observations

Prior to conducting the Fall 1999 inspection, correspondence and documentation
related to surface regrading issues and proposed plans of action for the area west of the
reclaimed embankment and reclaimed northwest borrow area were reviewed. These
specific areas were inspected on November 3, 1999, accompanied by Brad DeWaard; and

the remaining structural stability inspection was completed on November 12, 1999.

fn: sherwd6.ins 2
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Inspection of the site on November 12, 1999 was conducted during overcast and
rainy weather conditions, with unseasonably warm temperatures. Field observations are

summarized in the following and resulted in no corrective action requirements to

maintain reclamation design element stability. Refer to Attachment A of this inspection
report for the transect locations and photographic documentation (note that the date on

the photographs is incorrectly recorded as November 13, 1999):

¢ Tailing impoundment surface cover, swale and outlet:

No changes from previous inspections were observed in the tailing impoundment
surface cover other than continued improvements in re-vegetation. The previously
observed settlement area is drier (contains less impounded water than noted
during the Spring 1999 inspection). This area does not pose a structural
stability problem (refer to photo documentation numbers 1, 2, 3, and 4).

As noted in all previous inspection reports, rills and gullies (exposing bedrock)
are still observed near the outlet, which is over 2,000 feet from the reclaimed
tailings area (refer to the site map and photo documentation numbers 5 through
10 in Attachment A). With the exceptions of continuing stabilization by
vegetation, minor occurrences of ponding and spring seepage along the margins
(photo documentation numbers 8 and 9), and drier conditions no changes were
observed in the area since the Spring 1999 inspection. No corrective action is
required to maintain reclamation design element stability.

¢ Drainage diversion channel (including west drainage area), confluences, and
outlet:

As observed during previous inspections in the northwestern portion of the
impoundment area, accumulation of sediment in the drainage diversion channel
resulting from concentrated stormwater flow (gully) has to date resulted in no
corrective actions to maintain reclamation design element stability. However,
this area has recently undergone regrading and erosion control measures as
documented in:

WN-10133-1: License Condition 37: Sherwood Monitoring and
Stabilization Plan Inspection Results and Resolution of 2 Surface
Regrading Issues, Submission of Regrading Designs for Approval,
October 11, 1999; and

WN-10133-1: License Condition 37; Sherwood Monitoring and
Stabilization Plan Inspection; Regrading As-built Report for Two Surface
Regrading Issues, (Attachment B).

fn: sherwd6.ins 3
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Based upon all previous inspections, there has been no demonstrated need for
completing this corrective action. There continues to be no indications that the
drainage and conveyance functions of the system have changed or degraded since
the Spring 1999 inspection (or previous inspections). The repair work was
completed in accordance with the October 11, 1999 design and as documented in
the November 1, 1999 report (refer to photo documentation numbers 11, 12, and
13 in Attachment A). No corrective action is required to maintain reclamation
design element stability.

The drainage diversion channel outlet (refer to photo documentation numbers 14
and 15) has downcut an established gully that has been observed during previous
inspections. Steady improvement continues to be observed, with increased
density of vegetation dispersing the flow and subsequently reducing downcutting
effects. This area is outside the reclamation boundaries, but it is noted that no
adverse impacts require corrective action to maintain reclamation design element
stability.

The rock armoring throughout the site has exhibited no visually observable
degradation (due to weathering) that would adversely impact the function of the
various reclamation components, including the conveyance and erosional
protection capabilities of the drainage diversion channel. Additionally, any
observed irregularities in the armor related to thickness, rock size, void spaces,
and infiltration of sediment are considered to be insignificant and require no
corrective action to maintain conveyance function of the drainage diversion
channel and reclamation design element stability (refer to photo documentation
numbers 16 through 22 in Attachment A).

The west drainage area has also undergone some regrading (refer to photo
documentation numbers 23 and 24 in Attachment A), in accordance with:

WN-10133-1: License Condition 37: Sherwood Monitoring and
Stabilization Plan Inspection Results and Resolution of 2 Surface
Regrading Issues, Submission of Regrading Designs for Approval,
October 11, 1999; and

WN-10133-1: License Condition 37; Sherwood Monitoring and
Stabilization Plan Inspection; Regrading As-built Report for Two Surface
Regrading Issues (Attachment B).

Although previous inspections have not indicated the need to complete this
corrective action, the repair work is in accordance with the October 11, 1999
design and as documented in the November 1, 1999 report. No corrective action
is required to maintain reclamation design element stability.

fn: sherwd6.ins 4
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¢ Tailing impoundment margins

As discussed in previous inspection reports, some rills and gullies are still
observed on tailing impoundment margins and in many of the disturbed area
slopes above the drainage diversion channel and confluences. Soils transported
during the rilling process are invading the rock armoring on the slope toes. This
is considered to be beneficial by allowing vegetation to reclaim the slope from
both the crown and toe. The magnitude and frequency of occurrences are
becoming less apparent as vegetative cover continues to increase in density.
Slopes with exposed bedrock and/or poor soil development are still relatively
barren of vegetation. However, they exhibit no evidence of structural instability
(refer to photo documentation numbers 25 through 30 in Attachment A). A
monitoring well abandonment area is shown in photo documentation number 31.

During the Fall 1999 inspection, there were no observable changes in the
frequency, magnitude, and locations of rills and gullies from observations during
previous inspections. No corrective action is required to maintain reclamation
design element stability.

¢ Tailing embankment and groin:

There is no evidence of slumping, erosion of the rock armoring, or gullying. This
is consistent with all previous inspections (refer to photo documentation numbers
32, 33, and 34). No corrective action is required to maintain reclamation design
element stability.

e Watershed drainage basin surrounding the reclaimed tailing impoundment:

During the Fall 1999 inspection, there was no evidence of significant impacts or
changes within the watershed drainage basin exhibited along the reclaimed tailing
lmpoundment margins, side drainages, and confluences within the drainage
diversion channel. No corrective action is required to maintain reclamation
design element stability.

Conclusions

e No corrective actions are required, based upon field observations during the Fall 1999
inspection.

e No significant changes in erosional features were observed at the site between the
Spring and Fall 1999 inspections.

e As required by WDOH, the area west of the impoundment near the tailing
embankment and site access road and the area of gully erosion upgradient of the silt

fn: sherwds.ins 5
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collection point in the diversion channel have undergone corrective actions since the
Spring 1999 inspection. These areas have been repaired in accordance with the
October 11, 1999 design and as documented in the as-built reports. To date (and
based upon all previous inspections at the site), no corrective actions have been
recommended to maintain reclamation design element stability.

The rock armoring throughout the site has exhibited no visually observable
degradation (due to weathering) that would adversely impact the function of the
various reclamation components, including the conveyance and erosional protection
capabilities of the drainage diversion channel. Additionally, any observed
irregularities in the armor related to thickness, rock size, void spaces, and infiltration
of sediment are considered to be insignificant and do not compromise the conveyance
function of the drainage diversion channel and reclamation design element stability.

Although rill and gully erosional features are still observed along the margins and in
previously disturbed areas, there were no observable changes in the frequency,
magnitude, and locations of rilling and gullies from observations during previous
inspections. These erosional features continue to show improvement, especially in
areas having increased density of vegetative cover.

Slopes with exposed bedrock and/or poor soil development are still relatively barren
of vegetation. However, there are no observable changes from previous inspections;
and these slopes exhibit no evidence of structural instability.

Based on the results of this inspection and the four previous inspections (Fall 1997,
Spring 1998, Fall 1998, and Spring 1999), the post-construction structural stability
aspects of the reclamation indicate the site is performing as designed. As such, no
future structural stability monitoring as part of the MSP is necessary.

Please contact me at 509-624-1160 if you have any questions or require

clarifications related to this inspection report.

Sincerely,

Ve

Sheila Pachernegg, P.E.

Attachments (2)
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WESTERN NUCLEAR, ING. W

SHERWOOD PROJECT
P. 0. BOX 392 - WELLPINIT, WASHINGTON 99040 . (509) X4¥3XXX 258-4521

November 1, 1999

Mr. Gary Robertson, Head

Waste Management Section

Washington Department of Health, Division of Radiation Protection
7171 Cleanwater Lane, Building 5

P. O. Box 47827

Olympia, WA 98504-7827

Re: WN-10133-1:; License Condition 37: Sherwood Monitoring and

Stabilization Plan Inspection: Regrading As-built Report for Two
Surface Regrading Issues.

Dear Mr. Robertson:

This letter represents the as-built report for the two final surface stability regrading issues
identified in your letter dated August 20, 1999 and further discussed in your letter dated
September 21, 1999: .
1.) The area west of the impoundment near the dam outslope and site access road; and
2.) Area of gully erosion up-gradient of the silt collection point in the diversion channel.

In accordance with License Condition 37, design criteria (Attachment 1) were submitted for
Regrading Item #1, above, in my letter dated October 11, 1999. Regrading was performed by
grading surface riprap and subsurface soils to enhance existing drainage to protect the main
embankment groin area. Attachment 2 contains a set of photographs which demonstrate before
and after appearance of the area. During field inspection on October 22, 1999, Mr. John
Blacklaw of your staff voiced verbal concurrence that the regrading performed fulfilled the
design specifications. In addition, the fall engineering stability inspection to be performed by
Ms. Sheila Pachernegg, P.E. will include critical review of this regrading design and as-built.

Formal engineering design criteria for Regrading Item #2, above, were included in my letter
dated October 11, 1999. In addition, field review and approval of the regrading design was
provided by Mr. John Blacklaw of your staff on October 13, 1999. Briefly, an existing berm at
the base of a slope had failed resulting in flow concentration of runoff. The regrading design
would remove the berm completely to eliminate flow concentration. The regrading disturbance
would then be seeded with native species and covered with an erosion protection blanket. The
seed mix utilized was that used for tailing reclamation.

1



Mzr. Gary Robertson November 1, 1999 Page 2.

On October 22, 1999, Mr. Blacklaw reviewed and verbally approved the as-built regrading,
seeding and in-progress installment of the erosion blanketing. The erosion protection blanketing
was completed on October 25, 1999. Attachment 3 is the manufacturers brochure for the erosion
blanketing. Temporary, photo-degradable, straw blanketing as shown on pages 4 and 5 were
used. The heavier S150 product was used on the bottom 1/5 of the slope. Page 23 depicts
installation for slopes. Blankets were installed horizontally to the slope. Page 20 depicts
stapling patterns. Six inch wire staples were used. Pattern ‘B’ was utilized throughout with
staggered 3 foot centers using 1.2 staples per square yard . Three thousand square yards of
blanketing was installed and secured with 4000 staples. Attachment 4 contains pictures of the
regraded slope with the completed erosion blanket installation. It was noted during installation
of the erosion blanketing that approximately 1/3 of the area had quartz monzonite bedrock within
six inches of the regraded surface. The fall engineering stability inspection to be performed by
Ms. Sheila Pachernegg, P.E. will include critical review of this regrading design and as-built.

This additional remedial construction was performed at Sherwood to facilitate timely license
termination. We anticipate that the completion of regrading and WDOH approval of this
regrading as-built document, as well as the evaluations to address the other structural stability
issues (submitted under separate cover) will resolve all structural concerns regarding the tailing
reclamation plan and construction.

This letter also reaffirms the position of Western Nuclear, Inc. (WNI) that we sincerely believe
no additional reclamation is warranted or necessary. The Washington Department of Health
(WDOH) has previously approved the tailing reclamation plan and also previously approved the
construction completion report that documents that construction was performed in accordance
with the approved reclamation plan. Our decision to accommodate the WDOH in these issues
does not indicate nor should it be construed in any way that WNI believes or concedes that the
approved reclamation plan and the approved reclamation construction are insufficient to meet all
performance objectives for the reclamation of uranium mill tailing impoundments as set forth in
WAC 246-252.

Should you have any questions regarding this as-built document and the attachments, please
contact me at your earliest convenience.

Brad K. DeWaard
Resident Agent

/bd
Attachments - 4

cc: L. J. Corte, Esq. E. M. Schemn
L. L. Miller, SMI H. W. Shaver, Esq.,S& L
WNI - Central File (Sherwood, WN-10133-1, L.C. 37.)
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SHEPHERD MILIER

INCORPORATED

October 11, 1999 SMI # 03317

Mr. Brad DeWaard

Western Nuclear, Inc.

P.O. Box 392

Wellpinit, Washington 99049

This letter is in response to your letter dated September 21, 1999 regarding surface
stability inspection issues at the Sherwood project site. Specifically this letter presents
the required design to address the regrading activities for Issue 1, the area immediately
west of the reclaimed embankment and Issue 3, the reclaimed northwest borrow area.

Area west of the reclaimed embankment

The WDOH raised concemn that the regrading in this area directs flow from an area
immediately west of the southern portion of the reclaimed impoundment to the south and
close to the rock lined groin along the west edge of the reclaimed embankment. Concemn
was raised that if this flow were deep enough it could flow into the groin area.

As discussed during our site inspection on September 7, 1999 this concern will be
addressed by enlarging the existing drainage to the south to keep drainage water away
from the groin area. This will be done by removing the existing rock in the drainage,
excavating the subsoil material and replacing the existing rock. Figure | depicts a typical
cross section of the reconfigured drainage.

Your letter suggested that regrading be done in the small drainage basin to direct flow
towards the west and the roadway culvert. [ disagree with performing any regrading in
the drainage basin for two reasons. First, enlarging the existing drainage to the south will
address the concemn and thus regrading the drainage basin is not necessary. Additionally,
this area has become revegetated and any regrading in the area will destroy the successful
revegetation effort. Since enlarging the existing drainage addresses the concern and
regrading the drainage basin will destroy the revegetation effort, regrading will not be
done in this area. This is consistent with conversations I had with John Blacklaw of your
office during our site visit of September 7.

Environmental & Engincering Consultants

3801 Automation Way, Suite 100
Fort Collins, CO 80525
Phone: (970) 223-9600

Fax: {(970) 223-7171

www.shepmill.com



Mr. Brad DeWaard
Page 2
October 11, 1999

Reclaimed northwest borrow area

The WDOH raised concemn that the existing bench on the reclaimed northwest borrow
area would continue to contribute sediment to the diversion channel. To address this
concern, the bench will be removed and the area will be regraded to a uniform slope. All
disturbed areas will be reseeded with the same seed mixture that was used for all other
disturbed areas outside of the tailing area. Erosion control netting (jute matting) will be
installed over the disturbed area. This netting will insure erosional stability until the
vegetation becomes established and will eliminate any need for any type of vegetation
success criteria for this area. The netting will be installed in accordance with
manufacturer’s recommendations.

Both of these areas will be inspected and documented as part of the semi-annual surface
stability inspection. If the inspector concludes that the areas have been constructed as
designed, these issues will be considered successfully completed and closed.

Because of the short remaining construction season, we request that you give prompt
concurrence to this design letter so that construction activities can be completed as soon
as possible.

If you have any questions, please let me know as soon as possible.

Sincerely,
SHEPHERD MILLER, INC.

L
‘@’“5 /Z’Z'LLC//L

Louis Miller, PE
Vice President

Attachments

Mr. Brad DeWaard Shepherd Miller Inc.
p:/response WDOH00899.doc October [ 1, 1999
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Soil erosion and sedimentation are
problems which have always been
associated with the agricuitural
industry. Erosion reduces the
procuctivity of our fand and the
subseqguent sediment released
chokes our streams, ruins precious
wildlife habitat and causes billions of
dollars in damages each year.
However. due to increased public
environmental awareness and rising
costs of repairing erosion damaged
sites, erosion and sediment control
have become serious considerations
on ail potentially affected projects.
Construction sites with unvegetated
steep slopes and/or surface drainage
ways are prime targets for erosion
and large quantities of sediment
release. In recognition of this fact,
the U.S. Environmental Protection
Agency has included erosion and
sediment controt as an important
stipulation in the National Pollution
Discharge Elimination System
(NPDES). The NPDES is a provision
within the 1990 Clean Water Act
requiring proper erosion/sediment
control planning and the utilization
of Best Management Practices on
construction projects. Erosion of non-
agricultural sites has finally been
recognized as a major problem
which must be dealt with.

NORTH AMERICAN GREEN -
IS LEADING THE WAY .




ERQSION;CONTROL HA
Y AR
: e SRRENEEE
NEVER:BEEN:-MORE: T
s ot SR R : Y
23 A \ B B e
e ADVANCED 5 5 Bt BN
2 i AR TR SR S
SEEGE SR ] e S e
AU ek SR R Ea o N L e
\':, J S ﬁk'»?r“ NS 35 ‘{%‘k =t fet TR
N RRIL YL e e pr %

North American Green is proud to offer
the most advanced line of erosion
control products and design tools to
assist engineers and contractors in
complying with the E.P.A."s NPDES.
Our unique system consists of a wide
range of erosion control blankets
backed by computer-assisted recom-
mendations for cost-effective erosion
and sediment control planning. Each
North American Green blanket is
designed for a specified range of erosion
control and revegetation applications.
From severe slopes requiring erosion
protection/muich to high velocity
channels and moderate impact shore-
lines needing permanent turf
reinforcement, North American Green is
your complete source for erosion control

technology and products.




s75 *
375 is constructed of 1C0% agricultural
straw and a lightweight, chotodegradable,
top net. The functional longevity of the
blanket is approximately 10 months.

The components are sewn tcgether on 1.5
inch centers with degradable thread to
ensure blanket durability and performance.
The S75 provides effective erosion contrel
and mulching on 3:1 slopes (< 33% slope
or <19 degree slope) and low-flow swales.
May be used on steeper slopes. Consuit
North American Green software for
specific recommendations.

DS75 Material Composition

DS75 features a 100% agricuitural 1. Net

' . . . _ightweight schotodegradakie
straw matrix sewn into a lightweight, gniwe:ght onclodegraca
ooivprocyiene 1.84 {bs/"CC0 sg it

aperox wi

2. Straw Fiber

3.5 lbsrsg vd (0.27 kgrsg mi
Thread

Degradanie

accelerated photodegradable, top net.
The accelerated photodegradable
netting starts degradation in 30 to 45
days (with an approximate functional
longevity of 80 days). This blanket
provides the same protection as the

Roll Specifications
S75; however, it should te used

. - Width 3.
where lawn management will occur A
. ) . . Length 3 25.
soon after vegetation has established. Weight 30 its = 0% (13.3 <g)
Area 3C sc ycs ‘2Cm sa)

Straw



$150

3150 is constructed of 100% agricuiturat
straw and ligntweight, ghotodegradabile, top
and bottom nets. The functional iongevity of
the blanket is approximately 10 months. The
components are sewn tcgether on 1.5 inch
centers with degradabie thread tc ensure
blanket durability and performance. The
double net structure of the $150 enables
the blanket to provide effective erosion
control and mulching on 3:1- 2:1 slopes
(33% - 50% slopes or 19-27 degree slopes)
and moderate discharge swales. May be
used on steeper siopes. Consuit North
Armerican Green software for specific
recommendations.

DS150

DS150 features a 100% agricuitural
straw matrix sewn into lightweignt,
accelerated photodegradabile, top and
bottom nets. The accelerated
ohotodegradable netting starts
degradation in 30 to 45 days (with an
aporoximate functional longevity of 60
days). This tlanket provides the same
protection as the $150: however, it
should be used where lawn
management will occur shortly after
grass has established.

Straw

Material Composition

1. Top Net
_ghnweigrt crotocegradate oolcreoviene
Ds/ 1000 sc

1.84 aocrox wi

2. Straw Fiber

2.5 ics'sq vd (.27 <gisg ™

3. Bottom Net

Lighiwaign: oretcasgracacie coverooylens

<34 s 1C0C 3¢ ftagorex vt

Width 3.5 ‘g8t Zmj

Length 33.3 fest125.4m)
Weight 20 s = "C% 13.6 Kgi
Area AC 50 ycs 15Cm sa)



SC150

The SC150 is constructed with 70%
agricultural straw, 30% coconut fiber
encased in a heavyweight, UV
stabilized, top net and a lightweight,
photodegradable, bottorm net.

To ensure blanket durability and
performance, the components are
sewn together on 1.5 inch centers
with degradable thread. The long-
lasting durability of the heavy-duty
top net and added effectiveness of
the coconut fiber enable the SC150
to effectively controt erosion on more
severe 2:1-1:1 slopes (50% - 100%
slopes or 27-45 degree slopes),
medium discharge channels, and
areas where protection is needed

for more than one growing season. U T
Consult Nortn American Green
software for specific recommendations.

Material Composition

1. Top Net

Heavyweight UV stabilized
oolygreoviene 3 1bs/1CC0 sg it
approx wi

2. Straw/Coconut Matrix
70% straw at 0.35 lbs/sqg yd
{0.19 kgisa m)

30% coconut at 0.15 Ibs/sg yd
{0.C8 Kgisg m)

3. Bottom Net

Roll Specifications

Width 6.5 feet (2m) _ightweigrt chetcdegracacie
Longth  83.5 feet (25.4m colyprepviene 1.54 'es/10CC sc it
Weight 30 Ibs = 10% (13.6 kg) oo

Area 80 sq yds (50m s0) - SZ;ZSEme

Straw/Coconut



BIONET SERIES

The BioNet Series of erosion control
plankets consists of ail the high
performance straw, straw/ccconut,
and coconut fiber matrices of the
standard product line, with a natural
fiber netting used in place of
colypropylene netting. The woven
natural fiber netting provides effective
mulch retention throughout
vegetation establishment, and

its 100% biodegradability means
absolutely no synthetic netting
residues left on the job site after
grow-in. Complete biodegradability
is not the only environmentalty
advantageous feature of the BioNet
products. The flexibility and water
absorption characteristics of the

S75BN
Material Composition

1. Net

2. Straw Fiber
0.5 Ibs/sq yd (0.27 kg/sq m)

Thread
Biodegradable

Roll Specifications*

Width 6.0 feet (1.83m)
Length 90.0 feet (27.4m)
Weight 35 1bs = 10% {15.9 kg)
Area 60 sg yds (50m sa)

“All rell specificatons are a}:prox;mate,

Biodegr.adable

Woven, 100% biodegradable, natural
organic fber 9.3 1bs/1000 sg # approx wt

S150BN

Material Composition
1. Top Net

Waoven. “C0% ticae
natural organic fioer
a0prox 'wi

2. Straw Fiber

1.5 ibsrsa yd (C.27 xgisg T

3. Bottom Net

‘Noven, 10C% bicdegracacie.

natural organic ficer 8.3 1bs 100C sq 1t
2perax wit

Thread

Bicdegradatia

o)

[<ex(e]
=
SENY]
—

Roll Specifications*
Width
Length
Weight
Area

CAd et sga



Roll Specifications*

SC150BN

Material Composition

1. Top Net

Woven, 100% diccegradakie.
naturar orgaric ficer

3.3 los/1CC0O 3G T apcrox wi
2. Straw/Coconut Matrix
7% swraw 21 5,32 'bs/sa yC
C.19 kg/sg mi

30% cocorct at .13 losssq ve
C.08 kg/sg mi

3. Bottom Net

‘Moven, 1CC% cicdegradaoie.
~awral organic ficer

2.3 'bs, 1CCO sg 7 aperoxwt
Thread

Siccegradatis

Roll Specifications*
8.0 feet {1.83m)

*All reli specificaticns are

BIONET SERIES CONT.

natural fiber netting actually enhance
ihe plankst's erosicn control
performance. The wevean
construction of the BicNet. which
allows the intersecting jute strands 0
move independently of cne another,
raducss the risk of wildlife
sntracment, making the BioNet a
necassity in acologically sensitive
areas requiring nigh performance

arosion control.

C125BN

Material Composition

1. Top Net

Woven, 100% tiodegradabie,
natural organic ficer

9.3 Ibs/ 1000 sg ft approx wi
2. Coconut Fiber

0.50 tbs/sq yd {0.27 kg/sa m)
3. Bottom Net

Woven, 100% biodegracable.
natural organic fiber

9.3 'bs/1C00 sq ft approx wt

o Thread
90.0 feet 127 .4m) Bicdegradaole
1095 {18.1 Xg)

60 sqg yds (30m sq)

aceroxirans.,

Biodegradable



C350

North American Green's C350
Erosion Control/Turf Reinforcement
Mat combines the superior erosion
control effectiveness of a coconut
fiber btanket with the permanent stem
and root reinforcement capabilities of
a synthetic matting. The patent
pending design of the C350 utilizes a
coconut fiber matrix stitch-bonded
between a heavy-duty bottom netting
and a super heavy, crimped,
intermediate net overlaid with a
heavy-duty top net. This unigue triple
net construction forms prominent
ridges across the matting fo trap
sediment and provide a permanent
three dimensional structure for turf
stem and root reinforcement. C350
Erosion Control/Turf Reinforcement
Mat provides long-lasting erosion
control and permanent vegetal stem
and root reinforcement cn severe
slopes with heavy run-off, channels Material Composition

with super-critical flow velocities, and 1 Top Net
.Top

shorelines with elevated wave action.
The C350 is designed fer increasing
the velocity and shear stress
resistance of natural vegetation.
C350 was developed specifically for

Sxtra nsavyweight iUV siacilized
selvoroeytens

3.3 bs/1CCO 8¢ ft aoprex wt

2. Middle Net

=xtra heavvweignt 'JV stabiizec
colypropylene. crimoed

20 'bs/10CC sq ft approx wt

use in the 3 Phase Reinforced Turf
3. Coconut Fiber

Design Systemn. Consult North Width 35 e‘et 12m; C.3 losisq yd 0.27 kgisa M)

American Green software for specific Leﬁgth f? 4. Bottom Net

design recommendations. Weight 3+ Ex:ra heawweight UV stabilized
Area =C colyorepyiene

o . 2.5 ibs/1COC 5q & aporox wi

Thread
VY staciized colvorcpylene

Coconut/Polypropylene

10



P300

The P300 Erosion Control/Turf
Reinforcement Mat features a

100% UV stabilized polypropylene
fiber matrix encased in an extra heavy-

duty, UV stabilized top net and a heavy,
UV stabilized bottom net. The blanket is

sewn together on 1.5 inch centers with
black polypropylene thread to ensure

long-lasting durability and performance.

The P3Q0 provides permanent erosion
control and vegetal reinforcement on

severe slopes, high discharge channels,

and shorelines with wave action.

P300 is designed for use where natural
vegetation will not withstand design
flow conditions. The P300 is ideal

for use in the 3 Phase Reinforced Turf

Design System. Consult North American

Green software for specific design
recommendations.

Polypropylene

Material Composition
1. Top Net

Xira neavyweight LY

“OCC sg % acorex At

2. UV Stabilized Poly Fiber

{1

(&)

Roll Specifications

Width
Length
Weight
Area

S0 esssayd 038 kg ozg M

3. Bottom Net

~eawweight UV statiized colvorcoviere
3 les 1CCO sG T accrex wi

Thread

LY stacilizec ooy

oo O
NGy

(03]
(]



The North American Green 3 Phase
Design System is a practical methed

for developing geosynthetically reinforced
vegetative linings for permanent slope
and channel protection. This system

is unlike conventional turf reinforcement
systems in that it requires no soil in-filling
of the geosynthetic mattings during
installation. The 3 Phase System,

in contrast, utilizes the perfoarmance of
the C350 or P300 erosion control/turf
reinforcement matting through each
development phase of the vegetative
lining. The effective development of a
geosynthetically reinforced lining is
dependent upon the success of each
phase. If the lining suffers damage in
Phases 1 or 2, those damages often
inhibit its development into Phase 3.
Each phase is characterized by different
needs in terms of protection. The
performance of the C350 and P300

in laboratory research simulating each
phase of a 3 Phase System are
presented on the following pages.
Please refer to the North American Green
Erosion Control Materials Design Software
for more detailed, accurate product
recommendations for cnannel protection
through each phase.
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Bare Soil
Control

P300
EC/TRM

C350
EC/TRM

TABLE 1

PHASE 1
Max Velocity Feor Unvegetaizd Mattings
at .3 inch Soil Loss

I 1.75

| S

9.5

L ] I I 1 J
] 2 4 6 8 10

Max. Flow Velacity (feet per second)

EC/TRM - Erosion Control/Tur? Reinforcament Mat

PHASE 1/Test Summary
Phase 1, the pre-emergence phase,

consists of the time period between
seed application and seed germination
and emergence. This phase requires
effective erosion control and mulching
to protect the seedbed and enhance
seed germination. The C350 and P300
provide effective erosion control for the
bare soil surface to promote vegetation
gstablishment. .~ -
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Test Material Erosion Failure

Material Failure

-
5

Rare Soil Control .5 inches Average

..2ss From Channel

N //A

Maiting .5 nches Average

Lass From Channel

Cbserved tears, nps or
excess fiber loss

.2 neres Average

ilcss

Cosenjed tears.

scoured out holes

Reinforced inches Average

Bluegrass

Observed tears.
scoured out holes




PHASE 2/Test Summary
In Phase 2 following seed germination
and emergence, the need for erosion
protection contirues at the base of
new seedlings and in the interstitial
soil surfaces between olants. In addition.
the seedlings, with predominately
undeveloped root systems. often require
a different form of protection—structural
reinforcement against being “plucked”
from the soil by high velocity, high shear
stress water flows. Estimated limitations
for C350 and P300 stem reinferced KY
Bluegrass through Phase 2 reveal a
considerable increase in performance
_over unreinforced vegetation.

PHASE 3/Test Summary

As the grass matures into Phase 3, the
need for supplemental erosion protection
is dissipated but not eliminated by dense
vegetation stem and leaf growth, in
conjunction with the consolidation of
surface soils through extensive root
system development. In this phase.
continued erosion control and structural
reinforcement are the ultimate
requirements of the vegetation.
Continued erosion control is important
to retain interstitial soils and structural
reinforcement must hold individual
mature plants in position under the
expected flows which the lined channel
is designed to carry. The C350 stem
reinforced mature KY Bluegrass revealed
the highest damage resistance to long
duration, high velocity flows. P3C0 stem
reinforced Bluegrass also shows
considerable performance advantages
over conventional turf “root”
reinforcement mattings.



UNIVERSITY RESEARCH

Extensive research has been performed on
all North American Green erosion control
blarkets and each product’s effectiveness
for reducing soil loss under various site
conditions. The most recent testing was
conducted at a major university erosion
research laboratory using a variable slope,
soil-filled test bed and a computer controlled
rainfall simulator. The results of these tests
confirm findings from other erosion control
studies-North American Green blankets are
extremely effective for controlling erosion and
sediment loss on mild to very steep slopes
under heavy rainfall.

SLOPE TESTING PROTOCOL

All tests were performed by installing each
North American Green blanket type in 2 - 3
separate plots on a 20 feet long sandy loam
test bed set at one of three slope gradients
(3:1 - 1.5:1). After installation, the test plots
were subjected to a simulated storm event
with a rainfall intensity of 4 in/hr for one full
hour. All runoff, infiitrated water, and
sediment were collected at the end of each
test plot and volumetrically measured and
weighed. The following graphs display the
test results in actual soil loss per hour from
the respective material and bare soil control
plots. For more detailed, performance
guaranteed product recommendations

for slope applications, refer to the North
American Green Erosion Control Materials
Design Software.

SLOPE TEST #1 SUMMARY

Nortn American Gregn S75-
$130 straw fiber clanke’s
orovided exceptional erosion
control on the 3:1 tast sicpe.
revealing over 99.5%
effectiveness as cemeared i
the bare soil control plot.
Comparabie pericrmarce can
e excected in similar actual
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siope applications when the
blankets are prepery
installed. However. .onger
3:1 slcoes may reguire
heigntenea orotection due to
an increase in runci low
volumes and velocities.



SLOPE TEST #3 SUMMARY

The North American Green SC* 30
was quite effective at reducing sail
loss from the 1.5:1 test slope. Tne
C125 and C350 showed gvan
greater performance at over 9C°z
effectiveress. The C125is
recommended for temporary long
term protecticn of critical slcpes
where the sstablished permanent

vegetation is expected to

withstand design storm events.
The C350
severe slooes with heavy runoff

neceassitating both temporary/long

is reccmmended for

term ercsion protection and

permanent turf reinforcement.
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SLOPE TEST #2 SUMMARY

North American Green single and double
netted 100% straw blankets orovided
adequate protection for the 2:1 slope.
However, due to increased stresses on the
materiais during installation, double netted
products are generally recommended. The
standard straw/coconut fiber SC150 blanket
provided twice the effectiveness as the S150.
The SC130 is ideal for applications requiring
a higher degree or longer 'asting erosion
protection. The S150BN and SC150BN
BioNet products proved to be the most
effective materials for reducing soit loss.

The increased performance of the BioNet
products over the standard poly-retied
materials appears to be a function of water
absorption and the fiberous nature of the
BioNet nettings. When saturated, the natural
fiber netting assists in conforming the blanket
to the soil surface. Furthermore, the fine hair
fibers protruding from the strands on the
bottom netting adhere to the soil surface and
aid in soil particle resistance to movernent.
The BioNet products are recommended for
applications requiring the highest degree of
erosion protection, and/or a product which is
fully biodegradabile.




TABLE 7 Tractive Force Limits and Roughness Coefficients for All North American Green Blankets

Blanket Type Manning’s “n” for Flow Depth Max. Permissible Shear (Ibs./sf)
Unvegetated 0-.5ft 5.2t > 2ft. *Short Duration *Long Duration
S75/S75BN .055 .028 .021 1.55 1.55
S$150/S1508N .055 .028 .021 1.65 1.65
SC150/SC1508N .050 .025 .018 1.80 1.80
C125/C1258N .022 014 014 2.25 2.25
C350 040 .025 .020 3.20 2.25
P300 034 024 .020 3.00 2.00
Vegetated

C350 Phase 2*~ .044 .044 044 6.00 4.50
P300 Phase 2™ .044 044 044 5.50 4.00
350 Phase 3 049 .049 .049 8.00 8.00
P300 Phase 3 049 .049 .049 8.00 8.C0

* Short Duration <= 2 hr Peak Flow

* Long Duration > 2 hr Peak Fiow

" Phase 2 @ 6 months Veg. Growth

TABLE 8 “vM”™ (Fraction of Unprotected Soil Loss) Factors fol

r North American Green Blankets in Slope
Derived from Field Testing and Lab Research)

Appiications Based on Slope Length and Gradient-(

Siope Length- . : ) MateriélTypé : : ) S
Gradient S75 S150 SC150 G125 S75BN - S150BN SC150BN C125BN- C350 P300:
L<= 20" o - :

<=3t 029 .004 .00t 001 - .029 .00014 -.00009 .00009 .0005 .001
3:1-21 a1 .1068 .048 029 M .039 .029 .018 015 029
> 2:1 23 13 - .10 - .082 23 | -.086 .063 .05 043 .082
L> 20’ <50° T B R R
<= 31 117062, .051 - .036° ©.005 ©7.003., <0185
3:1-2:1 21 118 .079 080 -~ . 085 0 .04 031 . .
> 2:1 45 172145 096 . - 092" .06 . e 0507 096
L>=50 : R SR B S ‘
<= 3:1 19 1210 07 .01 007 .035 07
3:1-2:1 30 .48 1 .09 .08 07 .047 .09
>2:1 66 .22 .19 11 12 .07 .057 11
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Staple patterns apply to all North
American Green erosion control
tlankets. Staple patterns will vary
depending upon application type, slope
iength, slope grade, soil type and annual
rainfall. The following are general staple
recommendations based on slope
length, slope grade, and estimated run-
off. Specific staple placement patterns
are illustrated in diagrams A, B, C, D,
and E. Increased staple rates may be
necessary depending upon site
conditions. For detailed specific
recommendations, contact your nearest
authorized North American Green
distributor or call North American Green
technical services.
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SurelLock Staple Gun for Easy
Installation of Erosion Control
Blankets, Geotextiles and Sod.

The SuraLock gun dramatically reduces
installation time and cost. Surel.ock is
designed for trouble-free cperation under
the toughest conditions. The Surel.ock’s
staple chamber is compietely enclosed 1o
guard against damaging dirt. And gasy
loading, cost-effective stacle cartriciges
make Surelock the best metned for
installing erosion contrel tiankets, scd,
ard other material that must be secured
to the ground.

OTHER STANDARD BLANKET FASTENERS
AVAILABLE THROUGH NORTH AMERICAN GREEN

\ ~

Contact Niorth American Green Ior “Lriner oplicns

4% ‘
Plastic Pegs
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6"and 8"

6"and 12" _
Wire Staples

‘ Wooden Pegs



1. Prepare soil before irstalling blankets.
including application of ime, fertilizer, and
seed.

2. Begin at the top of the channel by
anchoring ihe dlanket in a 8" deep x 6" wide
trench. Backiill and comrcact the trench after
stapling.

3. Roll center clanket in Zirection of water
flow on bottom of chanrel.

4. Place clankets end over end {shingle style}
with a 8" overlap. Use a Zcuble row of
staggered steples 4" acart to secure
blankets.

5. Full length adge of tlankets 4t top of side
slopes must be anchered in 8" deep x 8"
wide trench. Backfill anc compact the ranch
after stapling.

6. Blarkets cn side slopes must 0e
overlapped 47 cver the center blankst and
stapled ;2" for C350 matling).

7. in high flow channel acplicaticns. a stagle
check slot is reccmmended at 30 o 40 foot
intervais. Use a row of stacles 4" apart over
entire width of the channel. Place a secend
row 4" pelow the first row in a staggered
cattern.

8. Tne ‘arminal end of the tiankats must be
anchorad in a 8" deep x 6" wice rench.

Backiil and compact the trench aiter stapling.

ECCMAMENCAT ONS =ZR THANNELS.

22









Evaluation of Vegetation Development on .the Sherwood Cover November 1999

ATTACHMENT C
EVALUATION OF REVEGETATION DEVELOPMENT ON THE SHERWOOD COVER



Evaluation of Vegetation Development on the Sherwood Cover - November 1999

INTRODUCTION

A revegetation plan was initiated on the reclaimed Sherwood uranium Ihill tailing impoundment in
1996. The cover was planted in the fall of 1996 and development of the plant community has been
monitored annually beginning in 1997. Two sets of vegetation development criteria for each of the
two impoundment areas for bond release were established in this plan, one set for the margin
outslopes and one set for the impoundment cover. If either of the two criteria for each area were met,
the revegetation program for that area would be deemed successful. The acceptance criteria for the

impoundment margin outslopes were:

1. The lower limit of the 80% confidence interval for plant cover of perennial
species (including perennial grasses and forbes, shrubs and trees) from the 50
transects exceeds 39%; or,

2. The lower limit of the 80% confidence interval for plant cover of all species
exceeds 39% from the 50 transects and the plant cover of perennial species from
each of the 50 transects shows increasing trends over a three-year period.

The acceptance criteria for the impoundment cover were:

1. The lower limit of the 80% confidence interval for plant cover of perennial
species (including perennial grasses and forbes, shrubs and trees) from the 50
transects exceeds 36%; or,

2. The plan cover of all species exceeds 36% at each of the 50 transects and the average
plant cover of perennial species from the 50 transects shows increasing trends over
a three-year period.

The impoundment cover and margin outslopes were revegetated in the fall of 1996 and development
of the plant community has been monitored annually, beginning in 1997. Personnel from the State
of Washington Department of Health, Western Nuclear Inc., and Shepherd Miller Inc. made a site
visit on 18 October 1999 for the purpose of observing the status of the revegetated plant community.
The purpose of this report is to provide a professional judgement on the status of the impoundment

revegetation based on the 1997-99 monitoring data and the observations made during the site visit

on 18 October 1999,

Summary of Monitoring Data

Results of the vegetation monitoring are summarized in Table 1. These results show the perennial

p:\03-317\shr_eval.doc



Evaluation of Vegetation Development on the Sherwood Cover November 1999

and total cover values for the impoundment cover and the margin outslopes using all of the data
points and excluding areas where vegetation is not necessary for erosional stability (i.e., pond area

on the impoundment cover and quartz monzonite bedrock areas for the margin outslopes).

The areas where quartz monzonite exists on the margin outslopes and the area of the intermittent
pond along with the discussion that these areas do not need vegetation to meet performance
objectives were included transmittals to WDOH. The transmittals, dated October 22, 1999 and May
20, 1999 requested the quartz monzonite areas on the margin outslopes and the impoundment cover

area be excluded from the monitoring program. That request is pending.

The lower confidence interval for perennial species for the impoundment cover was 24.0% in 1999
and the lower confidence interval for perennial species for the margin outslopes mean was 26.1%
for all areas. These values were 26.8 and 29.6, respectively, when the pond and the quartz
monzonite bedrock areas were excluded. While the perennial values were approaching the target
levels, especially when the inherently stable areas were excluded from the statistics, both areas were
below the targets of 36% and 39%, respectively. Therefore, Criteria 1 has not been met for either

area of the impoundment.

Criteria 2 has two parts, 36% total cover for the impoundment cover area (39% for the margin
outslopes) and an increase in canopy cover of perennials each year. Total canopy cover in 1999 was
33.8% for all areas of the impoundment cover and 35.8% if the pond is excluded. Canopy cover of
perennial species decreased slightly between 1998 and 1999. Therefore, the second part of the
criterion was not met. The total canopy cover for the margin outslopes did not reach the perennial
target, although the values were very close to 39% (33.7% for all areas and 37.6% for areas
excluding quartz monzonite areas). As Table 1 shows, perennials increased on the margin outslopes

over the last three years and 37.6% was very close to the target value of 39%.

The relationship between the 1998 and 1999 values for perennial species are somewhat misleading.
In the monitoring program, biennial species (plant species with two-year life cycles) were counted
as perennials, since they were not annuals (species that complete their life cycles within one year).

Yellow sweetclover (Melilotus officinalis) is a biennial species that occurs commonly on revegetated

p:\03-317\shr_eval.doc
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sites throughout the western United States. This species is noted for its very distinct two-year life
cycle. It produces very little aboveground biomass, and therefore little canopy cover, in the first year
of its cycle and very large amounts of aboveground biomass in the second year. A large part of the
increase in perennial canopy cover recorded in 1998, compared to 1997, was from sweetclover.

Subsequently, the decrease in canopy cover between 1998 and 1999 was probably not the result of
a decrease in canopy cover of perennials, but a decrease in the biennial sweetclover. And this
sweetclover decrease was the result of its natural two-year cycle, and not the result of any problem

with the development of the perennial plant community.

The monitoring program did not sample canopy cover by species. It sampled by lifeform (annual
or perennial). Had canopy cover been recorded by species, perennials would certainly have
increased between 1998 and 1999. A similar relationship between the high 1998 cover values and

sweetclover exists for the impoundment margin ouslopes.

Summary of Observations

On 18 October 1998, personnel from the State of Washington Department of Health, Western
Nuclear Inc., and Shepherd Miller Inc. walked over a large portion of the impoundment cover and
along a significant portion of the impoundment margin outslopes. Several observations are of
importance.

1. The vegetation on the impoundment cover was composed mostly of perennial species.
There was relatively little canopy cover of annuals or biennials. This indicates that the
successional development of the plant community is progressing satisfactorily.

2. The ponderosa pine tree saplings were impressive. They had good trunk thickness,
height, and canopy cover. There was very low mortality. These observations suggest
that the redevelopment of a forest community on the site is well underway.

3. Most of the areas on the slopes that had relatively low herbaceous cover had high cover
of shrubs, particularly bitterbrush. This indicates very favorable successional
development. The shrubs are particularly effective in stabilizing slopes because of their
extensive root systems. Therefore, from erosional stability and successional standpoints,
a given percent cover of shrubs is more valuable than an equivalent amount of
herbaceous perennials.

In addition to direct erosion control, these shrubs will also function as sites for islands
of stability to form. Herbaceous plants will begin to colonize around them, forming
dense stands of vegetation that will gradually expand into the areas between the shrubs.

Pp:\03-317\shr_eval.doc
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4. On some areas of the slopes, primarily the sandier sites, there has been some slumping
of soil. This was expectzd. The very encouraging observation at these locations is that
there is active colonization by perennial species. This suggests that the cover design is
self-healing, relative to small-scale disturbances.

Conclusions

Our conclusions are that 1) a successionally progressive plant community has been established on
the impoundment and 2) the plant communities present at the end of the 1999 growing season
provide an adequate level of erosional stability. Although the target values for the impoundment
cover and margin outslopes have not been met, they have almost been met. When consideration is
given for sweetclover cover in 1998, Criteria 2 would be met for the impoundment cover. When
consideration is given for the abundance of shrubs on the margin outslopes, the 37.6% canopy cover

in 1999 probably exceeds the 39% target functionally (i.e., effectiveness in erosion control).

Table 1. Summary of vegetation monitoring data from the Sherwood Mine impoundment
area 1997-99. Values are the lower tails of the 80% confidence intervals of the
means for canopy cover.

Impoundment Surface Impoundment Margins

Year | Perennials | w/o | 'All Species | w/o | Perennials | w/o | *All Species | W/o
(all areas) | Pond | (all areas) | Pond | (all areas) | QM | (all areas) | QM

1997 8.5 12.4 4.5 4.8 11.1 11.5
1998 29.5 329 37.9 40.3 249 25.2 38.2 39.4
1999 24.0 26.8 33.8 35.8 26.1 29.6 33.7 37.6
Target 36.0 36.0 39.0 39.0

! These data exclude points in the ponded area which is inherently stable without vegetation.

2 These data exclude points on the margins where quartz monzonite bedrock exists within a foot of the surface. These areas are inherently stable
without vegetation.
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License WN-10133-1 Summary of Conditibns November 1999

It is hereby requested that Washington Radioactive Materials License WN-I0133-1 be
terminated. The site will be transferred to the long-term custodian and will be regulated under an
NRC license in accordance with the approved LTSP. The following is a summary of all existing
license conditions and brief summaries regarding how they have been satisfied or are no longer

applicable.

Conditions 1 through 8: (Licensee name/address/etc.)
Delete. License is terminated and site is transferred to long-term custodian.

Condition No. 9: (Authorized use)
Delete. License is terminated and site is transferred to long-term custodian.

Condition No. 10: (Regulatory requirements
Delete. License is terminated and site is transferred to long-term custodian.

Condition No. 11: (Authorized place of use)
Delete. License is terminated and site is transferred to long-term custodian.

Condition No. 12: (Management
Delete. License is terminated and site is transferred to long-term custodian.

Condition No. 13: (Survey instruments)
Delete. Instrumentation is not longer needed or required.

Condition No. 14: (Posting of the property)
Delete. All required posting and monuments are in place, no additional posting is required.
LTSP monitoring will ensure preservation of required posting and monuments.

Condition No. 15 through 19: (Previously deleted)

Condition No. 20: (Environmental impacts)

Delete. No additional project related activities will be performed, site is transferred to long-term
custodian.

Condition No. 21: (Cultural resources)
Delete. No additional project related activities will be performed, therefore no potential for
impact to cultural resources. Site is transferred to long-term custodian.

p:\03-317\licensesummary.doc



License WN-I0133-1 Summary of Conditions November 1999

Condition No. 22: (Environmental monitoring and stabilization)
Delete. All reclamation post-construction stability monitoring has been completed and criteria
have been met as per the 9/24/97 MSP and License WN-I0133-1 Condition No.s 22 and 36A.
The site is transferred to long-term custodian.

Condition No. 23: (Previously deleted)

Condition No. 24: (Quality assurance)
Delete. All reclamation post-construction stability monitoring has been completed, no effluents
from the site exist, no QA program is needed. The site is transferred to long-term custodian.

Condition No. 25: (Previously deleted)

Condition No. 26: (Document retention)

Delete. All reclamation and monitoring requirements have been satisfied, no analyses,
monitoring inspections, equipment calibration, will be performed. The site is transferred to long-
term custodian.

Condition No. 27: (Previously deleted)

Condition No. 28: (Financial surety requirements)

Delete. The existing surety held by the State of Washington should be transferred to the United
States Government. This sum will be supplemented by WNI so that the total surety is equivalent
to $250,000 in 1986 dollars The site is transferred to long-term custodian.

Condition No. 29: (License termination)

Delete. Reclamation has been completed and all reclamation and monitoring requirements have
been satisfied. The site is transferred to long-term custodian.

Condition No. 30: (Bankruptcy)

Delete. License is terminated and site is transferred to long-term custodian.

Condition No. 31: (Notification)
Delete. License is terminated and site is transferred to long-term custodian.

Condition No. 32: (Previously deleted)

Condition No. 33: (Previously deleted)

Condition No. 34: (Previously deleted)

p:103-317\licensesummary.doc



License WN-I0133-1 Summary of Conditions November 1999

Condition No. 35: (Environmental monitoring wells )

Delete. All monitoring requirements have been satisfied. Three wells remain at the request of
the long-term custodian and all monitoring requirements are covered by the LTSP and are the
responsibility of the long-term custodian under the new NRC license.

Condition No. 36: (Monitoring and Stabilization Plan)

Delete. All reclamation requirements have been satisfied. License is terminated and site is
transferred to long-term custodian.

p:\03-31\licensesummary.doc



N -

NRC OSP SA-900 LICENSE TERMINATION PROCEDURE November 1999

Step 1: Licensee Documentation of Completed Remedial and Decommissioning Actions

1.0 INTRODUCTION

All necessary and required reclamation and decommissioning actions have been successfully
completed at the Sherwood Project Uranium Mill in preparation for termination of Radioactive
Materials License No. WN-I0133-1, issued by the Washington Department of Health (WDOH).
All site reclamation and decommissioning actives have been performed in accordance with the
requirements of WAC 246-252. In addition all requirements pertaining to 10 CFR Part 51.22
and Part 51.60 have been satisfied. This submittal documents the results of all reclamation and
decommissioning actions at the Sherwood Project in conformance with the Nuclear Regulatory
Commission (NRC) Office of State Programs (OSP), Procedure No. SA-900, Termination of
Uranium Mill Licenses in Agreement States, Appendix B, Step 1(NRC-OSP;1999).

The reclamation and decommissioning actions at the site include:

e Mill decommissioning, demolition and disposal in the mill tailing pond and
associated soils clean up and radiological verification

e Tailings pond reclamation
e Compliance with ground water protection standards

e Monitoring and documentation of reclamation performance during stability
monitoring period

\igranite\p-drive\03-317\sa-900 step 1.doc



NRC OSP SA-900 LICENSE TERMINATION PROCEDURE November 1999

2.0 MILL DECOMMISSIONING AND RADIOLOGICAL VERIFICATION

Mill decommissioning, demolition, and disposal as well as clean up of radiological materials and
verification testing were performed in accordance with the approved Mill Decommissioning Plan

(MDP; WNI, April 27, 1992 as amended). The MDP was revised 15 times:

e Revision No. 1 was submitted on June 26, 1992 and consisted of responses to WDOH
review comments concerning the original version of the Sherwood MDP. This
revision was approved by WDOH on July 23,1992, and allowed WNI to proceed
with Mill decommissioning.

e Revisions 2 and 3 (dated July 31, 1992 and September 23, 1992, respeétively)
concerned the mill site burial location. WDOH approved these revisions on
January 25, 1993.

e Revision 4 (dated July 2, 1993) summarized all previous revisions and addenda. No
approval by WDOH was necessary.

e Revision No. 5 (dated September 30, 1994) provided for additional decommissioning
of auxiliary facilities (i.e., facilities not directly involved with ore processing)
within the restricted area boundary. WDOH approved this revision on October
25, 1994, authorized WNI to proceed with this additional demolition schedule.

e Revisions No. 6 through No. 15 related to the Radiological Cleanup and Verification
Program.

- Revisions No. 6, 7, 8, 9, and 10 (submitted on October 31, 1994, February
8, 1995; March 13,1995; August 8, 1995; and September 1, 1995,
respectively), all approved by the WDOH on March 22, 1995 via
Amendment No 18.

~  Revision No. 11 (dated December 1, 1995), approved by the WDOH on
December 15, 1995.

- Revision No. 12 (dated January 22, 1996), approved by the WDOH on
February 14, 1996.

~ Revision No. 13 (dated February 7, 1996), approved by the WDOH on
April 11, 1996.

— Revision No. 14 (dated April 3, 1996), approved by the WDOH on May 6,
1996.

- Revision No. 15 (dated June 19, 1996), approved by the WDOH on
July26, 1996.

From November of 1992 through early 1995, the mill and auxiliary facilities were demolished

and all materials that could not be released for unrestricted use were disposed in the north end of

\\granite\p-drive\03-317\sa-900 step 1.doc



NRC OSP SA-900 LICENSE TERMINATION PROCEDURE November 1999

the tailing pond where no tailing solids had been deposited. Reclamation of this portion of the
tailing pond is described in the Sherwood Project Tailings Reclamation Plan (TRP; WNI, 1994).
Completion of mill decommissioning was documented in the Sherwood Project Mill
Decommissioning Construction Completion Report, which was submitted to WDOH on May 15,
1997. The WDOH concurred with the results of this report and deleted all License Conditions
(License Condition No. 32) and related references (by amendment of License Condition 36A) for
mill decommissioning on November 6, 1997 and were removed from the License via

Amendment No. 31 on March 12, 1998.

Clean up of all radiological materials and soils above regulatory limits at the mill site were
disposed in the tailing impoundment and clean up was verified in accordance with the relevant
portions of the approved MDP (e.g., Radiological Verification Program; WNI, 1999 as
amended). Soils clean up and verification commenced in 1995 and final verification was
completed in the summer of 1996. Successful completion of the Radiological Verification
Program was documented in the Sherwood Project Radiological Verification Completion Report
(WNI, 1996), submitted to the WDOH on July 31, 1996. Successful completion of mill
decommissioning was documented in the Sherwood Project Mill Decommissioning Construction
Completion Report (WNI, 1997), which was sﬁbmitted to WDOH on May 15, 1997. All aspects
of mill decommissioning, including radiological verification of soils clean up, were approved
and all decommissioning requirements and references were removed from the License via

Amendment No. 31 on March 12, 1998.

\igranite\p-drivel03-317\sa-900 step {.doc
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3.0 TAILINGS RECLAMATION

Reclamation actions for the tailing pond were performed in accordance with the approved TRP
(WNI, 1994 as amended). There were four subsequent revisions to the technical specifications
and drawings:

e Revision No. 1, submitted to WDOH on June 12, 1996

e Revision No. 2, submitted to WDOH on September 12, 1996

e Revision No. 3, submitted to WDOH on September 18, 1996

e Revision No. 4, submitted to WDOH on November 11, 1996
All of these revisions were approved by the WDOH in one single administrative action on

December 18, 1996 and incorporated into the License (Conditions No. 34 and 36A) via
Amendment No. 30.

Reclamation construction began on July 7, 1995. Tailings reclamation actions included:

e Regrading of the tailing

Placement of contaminated soils and mill materials that could not be released for
unrestricted use in the tailing

e Construction of surface water diversion structures

e Removal of water and liner from the solution holding pond and disposal in the tailing
pond

e Placement of the final cover

e Placement of erosion protection systems including riprap and establishment of
vegetation over the reclaimed tailing

Reclamation construction was completed in November of 1996. Documentation of mill tailing
reclamation was submitted to the WDOH as the Sherwood Project Tailing Reclamation
Construction Completion Report on June 27, 1997. Via letter dated September 27, 1999, WDOH
stated that “mill decommissioning and tailing reclamation activities at the Sherwood Project site

are complete and acceptable in meeting regulatory and license requirements” and deleted all
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remaining license conditions relating to tailing reclamation (i.e., License Condition No. 34 and

amended references in Condition No. 36A) via Amendment No 32 (September 27, 1999).
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40 GROUND WATER COMPLIANCE

Monitoring of ground water quality has been performed at the Sherwood Project since operations
began in 1978 with semi-annual data reporting. With the application for license renewal dated
May 1, 1980, semi-annual reporting was required by May 1 and November 1 of eacil year, as
incorporated in to the License via Amendment No. 5 on December 31, 1980 (License Condition
No 43). WNI submitted semi-annual Environmental Monitoring Reports (sometimes called
Environmental Surveillance Reports) in the first week of May and November every year from
1978 through 1987. With Amendment No. 10 on May 10, 1988 (and as corrected on October 30,
1988) reporting of environmental data, including ground water, was required annually by May 1
of the following year (License Condition No.s 25 and 26). Annual reporting of ground water
monitoring data in the Annual Environmental Monitoring Reports were submitted on May 1 of

each year from 1988 through 1999.

As a component of the Sherwood Project TRP, WNI developed a Ground Water Protection Plan
(GWP; Appendix P to 1994 TRP) which presented the results of a comprehensive site

hydrogeologic and geochemical investigation. Included in this GWP were:

e A geologic investigation of the Sherwood Project area
e A tailing impoundment investigation
e A basin hydrologic evaluation

e A ground water protection evaluation

Based on the results of the geologic, tailing and basin hydrologic investigations, the ground
water protection evaluation developed compliance monitoring criteria for verifying continued
ground water compliance. On December 4, 1995, WNI submitted the Sherwood Project Ground
Water Protection Plan Technical Integration Report (WNI, 1995) in support of the TRP, which
provided an integrated summary of the information and data provided in the GWP and the
Sherwood Project Revegetation System Evaluation (RSE; WNI, 1995a). The GWP, which
incorporated data and concepts developed in the RSE, was approved in conjunction with
approval of the TRP on December 12, 1996.
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With the deletion of environmental monitoring program requirements for ground water on
December 18, 1996 via Amendment No. 30 (License Condition No. 22), WDOH accepted the
results and conclusions of the Ground Water Protection Plan (GWP; Appendix P to the 1994
TRP). At that time WDOH replaced the ground water environmental requirements with the
ground water monitoring system and compliance criteria developed in the GWP that were
included in the Sherwood Project Monitoring and Stabilization Plan (MSP; WNI, 1996a and
1997a). In deleting the ground water environmental monitoring requirements and shifting to
stabilization monitoring requirements, WDOH acknowledged that there were no ground water
compliance issues at the Sherwood Project and that only confirmation of continued compliance

through stability monitoring was required.
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5.0 POST-CONSTRUCTION MONITORING AND STABILIZATION

On February 28, 1996 WNI submitted to WDOH the Sherwood Project MSP to provide
environmental monitoring procedures and compliance criteria that verified reclamation
performance. Via Amendment No. 30 (December 18, 1996; License Condition No. 22) and
again with Amendment No. 31 (March 12, 1998; License Condition No. 22 and by reference,
Condition No. 36A), WDOH deleted environmental monitoring requirements and required WNI

to implement the MSP.

As mentioned above in Section 3.0, WDOH deleted License Condition No. 34 on September 27,
1999 via Amendment No 32 to reflect approval of all tailing reclamation activities. However, a
portion of License Condition No. 34 included engineering protocol requirements needed for the
MSP-post construction. Therefore, a new License Condition (License Condition No. 37) was

added to the License at that time, preserving these requirements in the License.

The MSP addressed:

e monitoring media parameters frequencies;
e monitoring methodology;

¢ stability acceptance criteria; and

e corrective action

The revised license required continued annual reporting for ground water, vegetation and semi-

annual reporting for surface stabilization.
5.1 Ground Water Monitoring
Ground water monitoring has been performed as per the MSP-post construction since 1997.

Results of ground water stability monitoring performed under the MSP were reported to the
WDOH on the following dates:

e April 22, 1997 (Ground Water: Verbal notification of indicator parameter values in
well MW-4)

\\igranite\p-drive\03-317\sa-900 step 1.doc



NRC OSP SA-900 LICENSE TERMINATION PROCEDURE November 1999

e May 20, 1997 (Ground Water: Transmitting results of confirmation sampling)

e October 22, 1997 (Ground Water: Compliance monitoring notification)

e May 1, 1998 (Annual Report for 1997)

e August 31, 1999 (Annual Report for 1998 with data from January through June of
1999)

e November 15, 1999 (Final Monitoring and Stabilization Plan Report)
Ground water monitoring results confirm that all hazardous constituents remain below applicable
standards and that ground water conditions remain stable within the range expected due to
seasonal variance. Therefore, ground water monitoring requirements have been satisfied and,
with the exception of a one-time final confirmation sampling for hazardous constituents at

license termination, all ground water monitoring has been completed. It is anticipated that this

final sampling will be performed in November or December of 1999.

5.2  Structural Stability Monitoring

Structural stability monitoring prescribed by the MSP included monitoring of the following
areas:

e Tailing impoundment surface cover.

¢ Drainage diversion channels.

¢ Tailings impoundment margins

e Tailings impoundment embankment

e Additional areas of disturbance.

¢ Surrounding drainage basin.
Structural stability monitoring was performed, as per the MSP, by a licensed professional
engineer experienced with the design, construction, and performance evaluation of erosion

protection practices. Reports documenting the results of semi-annual structural stability

inspections were submitted semi-annually to WDOH on the following dates:
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e May, 1997 (Spring 1997 Inspection Report)

e February 12, 1998 (Fall 1997 Inspection Report)

e October 6, 1998 (Spring 1998 Inspection Report)

e January 5, 1999 (Fall 1998 Inspection Report)

e June 21, 1999 (Spring 1999 Inspection Report)

e November 15, 1999 (Final Monitoring and Stabilization Plan Report)
The results of all semi-annual inspections confirmed that no corrective actions were required to
maintain reclamation design stability for all elements of the reclaimed facility. The consistent
results of structural stability monitoring verify that the reclaimed site is and will continue to

perform as designed. Therefore, all applicable standards and requirements for reclamation

structural stability performance have been satisfied.

5.3  Revegetation Monitoring

Revegetation monitoring of the tailing impoundment surface and margins was monitored
because vegetative cover was an integral component effecting the reclaimed tailing
impoundment erosional stability. As per the MSP, vegetation monitoring was performed by a
qualified professional experienced with plant identification, vegetation sampling methodologies,
and statistical evaluation of vegetation data. Monitoring was performed once annually during
peak annual plant growth, typically in July. Reports documenting the results of annual

vegetation monitoring have been submitted to the WDOH on the following dates:
o February 12, 1998 (1997 Vegetation Monitoring and Success Evaluation)
e October 6, 1998 (1998 Vegetation Monitoring Program)
e October 22, 1999 (1999 Vegetation Monitoring Program)
e November 15, 1999 (Final Monitoring and Stabilization Plan Report)

The relevant and necessary criteria for ensuring successful establishment of vegetation on the

appropriate portions of the reclaimed tailing impoundment and margins have been satisfied.
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Therefore, all reclamation and decommissioning actions at the Sherwood Project have been
satisfactorily completed in accordance with all applicable regulatory requirements. All necessafy
and required documentation of reclamation and decommissioning action results has been

presented to WDOH for approval. This documentation is identified in this submittal.
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The following outlines the termination process steps for termination of uranium mill licenses in
Agreement States according to the NRC Office of State Programs (NRC-OSP; 4/20/99. SA-900,
Appendix B).

1. Step 1: Licensee Documentation of Completed Remedial and
Decommissioning Actions. This step is completed and is presented in Tab 5 of
this submittal

2. Step 2: Review of Completed Closure Actions by the Agreement State. Step
2 in the guidance document requires the State to document their review and
concurrence that all remedial actions are complete and submit this documentation
to the NRC for concurrence. This needs to be updated to include the MSP
Completion Report review.

3. Step 3: Long-Term Surveillance Funding. Step 3 from the guidance requires
the State, in consultation with the DOE, to determine the amount of the LTSP.
The final LTSP fund should be $250,000 in 1978 dollars which is estimated to be
$627,400 as of February 2000. In addition, WDOH should prepare for transfer of
the current fund that it is holding to the US Government. When WDOH has
determined the amount in the current fund which will be transferred to the US
Government, the amount that WNI will need to provide will be know.

4. Step 4: Preparation of the Long-Term Surveillance Plan (LTSP). Step 4 is
the preparation of the LTSP. DOE has completed the LTSP and will transmit it to
the NRC for review by the end of November or early December, 1999. The LTSP
will be reviewed by the NRC — see Step 7 below.

5. Step 5: Site Ready for License Termination. Step 5 is a formal notification
that the site is ready for license termination. This has been done as part of Step 1.

6. Step 6: Termination of the Specific License. Step 6 is the NRC review of the
State documentation, which is completed in Step 2. The NRC review consists of
their review of the State Completion Review Report as well as determination that
the state program is in good standing

7. Step 7: Termination of the Specific License/Issuance of the General License.
Step 7 has several parts. The first is the NRC approval of the LTSP. The second
step is the formal transfer of all LTSP funds to the US Government. The last part
is for the DOE to accept the license for the site.
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WESTERN NUCLEAR, INC SHERWOOD PROJECT
SUPPLEMENTAL ENVIRONMENTAL REPORT

This Supplemental Environmental Report (SER) is provided in anticipation of license
termination for the Western Nuclear, Inc. (WNI) Sherwood Project Radioactive Materials
License 10133-1 issued by the Washington Department of Health (WDOH). This report
satisfies the requirements of WAC 246-252-030, Criterion 9. WNI has completed all
reclamation and closure requirements for the Sherwood Project uranium mill and tailing
facilities and, pending approval of the Monitoring and Stabilization Plan Completion
Report (submitted 11/15/99), NRC concurrence with the WDOH Technical Evaluation
Report (TER) and NRC approval of the Long Term Surveillance Plan (LTSP) developed
by the US Department of Energy (DOE), requests that all license conditions be deleted

and the license be transferred to the long-term custodian (DOE).

The site decommissioning and reclamation objectives included providing for the
protection of public health, safety and the environment from potential hazards associated
with byproduct material using approved methods and reducing concentrations to as low

as reasonably achievable (ALARA) considering practicable alternatives.

Most of the licensing actions over the operational life of the Sherwood Project and during
the course of reclamation were eligible for categorical exclusion from environmental
review requirements. These exclusions were justified pursuant to the criteria for
categorical exclusion in 10 CFR Part 51.22(c)(11). Most of these licensing actions were
eligible for categorical exclusion because: (i) there was no significant change in the types
or significant increase in the amounts of any effluent that may be released offsite; (ii)
there was no significant increase in the individual or cumulative occupational radiation
exposure; (iii) there was no significant construction impact, and (iv) there was no

significant increase in the potential for, or consequences from, radiological accidents.

In addition, for most of the Site reclamation activities incorporated as requirements into

the license via specific amendment, environmental reports (ER), as required by 10 CFR

\GRANITE\P-DRIVE03-317\ENVRPT.DOC 1



'WNI Sherwood Project
Supplemental Environmental Report November 1999

Part 51.60(b)(2) were not required. This is consistent with the role of reclamation and
closure activities in reducing site discharges, effluents and exposures and providing

increased levels of protection of public health, safety and the environment.

The principle environmental documents developed to date are:

¢ Environmental Assessment: Sherwood Uranium Project, Steven County, WA, May
22,1974

e Final Environmental Statement, Sherwood Uranium Project, Spokane Indian
Reservation, 1976. U.S. Department of the Interior, Bureau of Indian Affairs.
Portland Washington.

e Submittal of SEPA checklist to WDOH by WNI, March 24, 1988, in support of
license renewal application.

e SEPA determination of Non-significance for WNI Sherwood Project License
Renewal, March 30, 1988

e SEPA determination of Non-significance for WNI Sherwood Project uranium mill
tailing reclamation and site closure (Phase I), June 11, 1992.

e Sherwood Project Environmental Report and SEPA Checklist, 1994. Shepherd
Miller, Inc. December 1994, as required by WDOH for all Washington licensees.

e SEPA determination of Non-significance for WNI Sherwood Project uranium mill

tailing reclamation and site closure (Phase II), September 21, 1995.

In addition, several plans and reports have been developed in the course of operations and
reclamation that address the relative environmental impacts associated with site actions.

These plans and reports include:

e Sherwood Project Mill Decommissioning Plan, 1992. Western Nuclear, Inc. April
27,1992.

e Sherwood Project Mill Decommissioning Plan, Revisions #6, Addendum,
Radiological Verification Program, 1994. Shepherd Miller, Inc. October 31, 1994.
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e Sherwood Project Tailing Reclamation Plan; Vols. 1-7, 1994. Shepherd Miller, Inc.
December 1994.

e Sherwood Project Radiological Verification Completion Report, 1996. Shepherd
Miller, Inc. July 1996.

e Sherwood Project Mill Decommissioning Construction Completion Report, 1997.
Shepherd Miller, Inc., May 1997.

e Sherwood Project Tailing Reclamation Construction Completion Report, 1997.
Shepherd Miller, Inc., June 1997.

e Sherwood Project Monitoring and Stabilization Plan, 1998. Shepherd Miller, Inc.
April 1998.

e Sherwood Project Monitoring and Stabilization Plan Completion Report, 1999.
Shepherd Miller, Inc. November, 1999.

These documents fulfill all environmental reporting requirements associated with
operation and closure of the Sherwood Project uranium mill and mill tailings facility, as
required by WAC 246-252-030, Criterion 9 and as required by 10 CFR Part 51.22 and
Part 51.60. As per NRC Guidance to the NRC Staff on The License Termination Process
for Conventional Uranium Mill Licensees (NRC, 1998) “because the environmental
impacts associated with reclamation and decommissioning of a uranium mill site will
already have been assessed by the NRC [or Agreement State] staff prior to license
termination, licensees seeking license termination can submit a supplemental ER
summarizing site decommissioning and reclamation objectives, activities, and results.”.

This submittal satisfies this requirement.

These documents describe the historic site actions, the environment potentially affected,
appropriate alternatives to those actions and analyses of those alternatives. These
documents demonstrate that all applicable environmental quality standards have been met
at the Sherwood Project. There are no impacts to the environment associated with the

proposed action of license termination and transfer to the long-term custodian.
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Therefore, it is requested that WDOH, once it has accepted and approved the Monitoring
and Stabilization Plan Completion Report, delete all license conditions and initiate the
processes of transferring the license to the long-term custodian. It is understood that the
Nuclear Regulatory Commission (NRC) must approve the Long-Term Surveillance Plan

(LTSP) developed by the long-term custodian before license transfer can be completed.
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