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Attachment A

Demonstration of Need

for

Butte Priority Soils Operable Unit (BPSOU)
Temporary Construction Surface Water Performance Standards Variance Request
for Grove Gulch Sedimentation Bay Remedial Action Site

Purpose

The purpose of this attachment is to provide a Demonstration of Need for the requested
Grove Gulch Sedimentation Bay Remedial Action Site Temporary Construction Surface
Water Performance Standards Variance Request. This Demonstration of Need provides a
rationale for why a variance is needed from the BPSOU Record of Decision Amendment
(RODA) surface water standards based on an evaluation of groundwater chemistry at the
Grove Gulch Sedimentation Bay Remedial Action site.

Site-Specific Evaluation

The potential for the discharge of water during dewatering activities at the end of pipe to
cause exceedance of the existing BPSOU Record of Decision (RODA) In-stream Surface
Water Standard for chronic conditions is evaluated below for the Grove Gulch
Sedimentation Basin site.

The method for evaluating the expected probability of exceedances of the requested
temporary variance performance standards is to use predicted end of pipe concentrations
derived from the expected dewatering effluent. The predicted end of pipe concentration of
dissolved metals will be compared to the BPSOU RODA In-stream Surface Water
Standard for chronic conditions, to determine if the end of pipe concentrations are predicted
to exceed the RODA chronic surface water standard.

Groundwater Chemistry

Groundwater chemistry samples collected monthly from August 2020 through June 2021
from 10 project site piezometers were used as the basis for general groundwater chemistry
expected during dewatering activity at the Grove Gulch Sedimentation Basin. This data
was collected per the Grove Gulch Groundwater Characterization Quality Assurance
Project Plan (AR 2021). The piezometers used are shown in Attachment 1.
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Results of the sampling can be found in the Grove Gulch Groundwater Characterization
Data Summary Report (DSR)(Attachment E of the Grove Gulch PDIER (AR 2024)) and
are also summarized in Attachment 2.

Implementation of BMPs

Implementation of construction dewatering BMPs specifically mentioned in the Montana
DEQ General Permit for Construction Dewatering (silt fencing and straw bales installed at
outfall; commercial filtration materials installed at outfall like dirt bags, silt sacks, etc.;
coagulation or flocculation) are not anticipated to significantly change concentrations of
COCs in dewatering water because COCs in dewatering water will primarily be present in
the dissolved fractions and the above mentioned BMPs primarily address suspended
particles and therefore the total recoverable fractions of COC concentrations (Clary, 2017).
Therefore, anticipated conventional BMP measures are assumed to have no benefit to the
dewatering discharge from the Grove Gulch site.

Results

A statistical analysis was conducted on groundwater sample results and compared to the
BPSOU RODA In-stream Surface Water Standard for chronic conditions to identify any
potential contaminants of concern (COCs) that would exceed at the end of pipe the during

dewatering activities. The statistical analysis results are presented in Table 1.

Table 1: Grove Gulch Groundwater Chemistry Statistical Analysis

BPSOU RODA
Analyte In-Stream
(ug/L) Average | Median 3 . Maximum Surface Water
Quartile Performance
Dissolved Standard
(Chronic)
Arsenic 47 3.65 11 1340 10%*
Cadmium 0.31 0.030 0.039 7.8 1.39%*
Copper 11.8 0.94 2.83 327 17.08*
Lead 0.24 0.043 0.079 4.6 7.84%*
Iron 8,245 6,240 11,700 41700 1000
Mercury 0.0035 0.0045 0.0045 0.044 0.05
Zinc 176 9.7 39.8 2760 218%*
*Standard based on 203 mg/L hardness, which is an average hardness for groundwater data
collected from 2020 to 2021 at the Grove Gulch site (AR 2023a)
**Human health standard
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The statistical analysis identifies arsenic and iron exceeding the BPSOU RODA In-stream
Surface Water Standard for chronic conditions for the average groundwater concentrations
and cadmium, copper, iron, and zinc exceeding for the maximum observed groundwater
concentrations. These exceedances demonstrate a need for a temporary variance from
BPSOU RODA In-stream Surface Water Standard for chronic conditions.
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Attachment 2: GG Groundwater Chemistry

Month Well Arsenic Concentration (mg/L) Iron Concentration (ug/L) Copper (ug/L) Aluminum (ug/L) Zinc (ug/L)
PZ-GG-05 10 8600 0.43 7.1 3.3
PZ-GG-06 4.2 14300 0.44 7.1 2.9
PZ-GG-07 2.1 12 2 7.1 53
PZ-GG-08 2.4 91 2.1 13 37
PZ-GG-09 2.6 6000 0.43 7.1 2.3
Aug20 GG 22 720 0.43 71 46
PZ-GG-13 10 6900 1.1 7.1 17
PZ-GG-14 3.6 110 34 10 15
PZ-GG-15 7.9 14500 0.61 18 3
PZ-GG-16 27 26900 1.1 7.5 7.9
PZ-GG-05 15.9 5220 0.93 7.1 20
PZ-GG-06 3.8 12900 0.43 7.1 4.5
PZ-GG-07 2 12 2.7 7.1 55.5
PZ-GG-08 2.1 58.6 0.97 22 29.7
PZ-GG-09 3 5630 0.43 7.1 4.1
Sep-20 PZ-GG-11 2 629 0.43 7.1 7.1
PZ-GG-12 1340 37700 6.3 19.1 775
PZ-GG-13 14.8 5900 0.43 7.1 14.4
PZ-GG-14 7.2 11300 0.43 12.9 8.8
PZ-GG-15 5.9 12900 0.74 15.6 3.7
PZ-GG-16 39.1 23800 0.49 27.9 13.9




Attachment 2: GG Groundwater Chemistry

Month Well Arsenic Concentration (mg/L) Iron Concentration (ug/L) Copper (ug/L) Aluminum (ug/L) Zinc (ug/L)
PZ-GG-05 1.3 60.2 4.1 7.1 19.3
PZ-GG-06 4 14900 1.3 7.1 10.1
PZ-GG-07 1.6 12 2.4 7.1 48.3
PZ-GG-08 1.8 48.6 2.6 7.1 24.5
PZ-GG-09 3.2 5900 0.52 7.1 3.6
Oct-20 PZ-GG-11 1.7 696 0.43 7.1 4.8
PZ-GG-12 58.3 2080 169 8.2 714
PZ-GG-13 9.6 7350 0.43 7.1 3.1
PZ-GG-14 33 8810 0.43 7.1 2.3
PZ-GG-15 2.9 9660 0.95 8.6 2.3
PZ-GG-16 23.3 23300 1.3 15.9 9
PZ-GG-05
PZ-GG-06 14300 0.52 7.1 9.3
PZ-GG-07 1.7 12 3.2 7.1 543
PZ-GG-08
PZ-GG-09
Nov-20 PZ-GG-11 1.2 739 0.43 7.1 5.1
PZ-GG-12 20.6 771 163 7.1 1620
PZ-GG-13 9.6 7520 0.43 8.6 5
PZ-GG-14 3.9 9120 0.43 8.4 4.7
PZ-GG-15 3.2 11100 0.43 12.1 2.3

PZ-GG-16




Attachment 2: GG Groundwater Chemistry

Month Well Arsenic Concentration (mg/L) Iron Concentration (ug/L) Copper (ug/L) Aluminum (ug/L) Zinc (ug/L)
PZ-GG-05 571 41700 3.5 13.2 23.5
PZ-GG-06 63 9500 10.5 9.7 165
PZ-GG-07 1.3 12 2.4 7.1 23.8
PZ-GG-08 1.5 42.8 1.2 7.1 24
PZ-GG-09 3.6 6480 0.82 7.1 2.3
May-21 PZ-GG-11 1.2 428 0.43 7.1 7.1
PZ-GG-12 29.4 2430 167 7.5 1920
PZ-GG-13 9.5 5830 5.6 166 127
PZ-GG-14 3.7 10300 5.7 519 2760
PZ-GG-15 2.5 10800 0.43 9.7 2.3
PZ-GG-16 32.6 14200 11.7 7.1 129
PZ-GG-05 259 7160 1.7 7.1 27
PZ-GG-06 34 12000 0.43 7.1 3
PZ-GG-07 1.3 12 1.8 7.1 13
PZ-GG-08 2.1 110 1.3 7.1 30
PZ-GG-09 3.9 6970 0.56 7.1 2
Jun-21 PZ-GG-11 1.3 175 0.47 7.1 9
PZ-GG-12 56.8 200 327 15.1 2490
PZ-GG-13 53 5430 0.43 16.4 2
PZ-GG-14 3.7 10000 33 7.1 3
PZ-GG-15 3.9 10100 0.43 11.5 2
PZ-GG-16 65.4 13100 1.9 7.3 66

3rd Quartile

As (ug/L) Fe (ug/L) Cu (ug/L) Al (ug/L) Zn (ug/L)
11 11700 2.65 10.75 33.5

Cells highlighted in red indicate values above DEQ-7 chronic Aquatic Life standards at 160 mg/l hardness
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