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Executive Summary

Sections of the Spokane River and Lake Spokane have been placed on the State of Washington’s 303(d)
list of impaired waters due to elevated concentrations of polychlorinated biphenyls (PCBs) that exceed
water quality standards. To address these impairments, the Department of Ecology (Ecology) has
pursued a toxics reduction strategy that included the establishment of a Spokane River Regional Toxics
Task Force (Task Force). The purpose of the Task Force is to identify and remove sources of PCBs to the
Spokane River, including potential sources of PCB-impacted groundwater. Sampling of PCBs in Spokane
River biofilm by Ecology identified several areas of elevated PCBs in the river section located between
the Mission Avenue Bridge and the Spokane Falls Boulevard Bridge (a section commonly referred to as
Mission Reach), but the source of this contamination is unknown. Recent work supported by the Task
Force has identified several known or suspected upland sources of PCBs near Mission Reach. However,
uncertainty exists about the potential for transport between Mission Reach and these known or
suspected upland sources. Most of Mission Reach is characterized as a losing reach (meaning that there
is a net loss of water from the river to groundwater), and a smaller portion on the western end is
characterized as having minimal to no interaction with groundwater. If groundwater in this section
primarily moves uniformly away from the river, then that would eliminate upland subsurface
contamination as a source of the observed Mission Reach contamination because there would be no
mechanisms for transporting groundwater contamination to the river.

Although Mission Reach historically has been mainly characterized as losing, that characterization
applies to average conditions over time and space. If portions of Mission Reach are gaining during
certain times, then that would provide a potential transport mechanism for delivering contaminated
groundwater to the river. The available data are insufficient to define a hydraulic linkage between
contamination from identified upland sites and groundwater delivery to Mission Reach. A better
understanding of this linkage would identify which (if any) of the upland PCB sources are contributing
contaminated groundwater to the observed Mission Reach PCB concentration.

The purpose of this project is to support development of an initial working conceptual site model (CSM)
of groundwater flow direction in and near Mission Reach. This model leverages groundwater elevation
data from existing monitoring wells to define (to the extent possible) the direction of groundwater flow
in upland areas near the Mission Reach and provide a better understanding of the hydraulic linkage
between identified historical PCB sites and observed contamination in the Spokane River. Key findings
from this initial working CSM are:

e The Hamilton Bridge area continuous monitoring data show that river levels and groundwater
levels generally rise and fall closely in sync with each other, and that there are periods when
the Hamilton Street Bridge area of the reach has groundwater elevations above surface water
levels for consecutive days, indicating gaining episodes. These data are the most robust for
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evaluating groundwater exchange with the Spokane River within Mission Reach and are
considered to be reliable based on their consistency with river flow and stage data from
upstream and downstream USGS monitoring stations. The continuous monitoring data suggest
that during more pronounced gaining periods (March and April), there is approximately a 50%
chance or less of observing a flow reversal/gaining event when relying on monthly or quarterly
depth to groundwater data that are collected manually rather than continuously.

Other data sources consist of historical manually collected depth to groundwater data for
monitoring wells located at five sites within Mission Reach, including the Hamilton Street
Bridge site. At most of these sites the wells are known or suspected to be abandoned. The
available groundwater elevation data show that groundwater flow within Mission Reach is
predominantly away from the river (i.e., losing) with a few documented gaining events.
However, as noted above, the historical manual groundwater monitoring was generally
conducted too infrequently to be of use in determining groundwater-surface water
interactions within Mission Reach.

Available geologic maps show a shallow basalt ridge is located on the western edge of Mission
Reach, and that it crosses the Spokane River where the river is classified as having little to no
interaction with groundwater. The basalt ridge drops off steeply to the east at the Hamilton
Street Bridge property, where the basalt layer is approximately 90 feet deep at the MW8-90
location. Geologic data obtained from available well logs in this area are consistent with the
geologic map depiction of the extent of the basalt ridge where it crops out at the surface. The
initial working CSM indicates that the basalt ridge that forms the western edge of the Mission
Reach area likely serves as a barrier to shallow groundwater flow, but this needs to be
confirmed. At this time there are no known deep wells installed in the basalt ridge within
Mission Reach. This boundary/interface may serve as an area of recharge into the river given
the transition from transmissive SVRP aquifer system to basalt, and warrants further
investigation.

The origin of the artesian point source/well is unknown but initial evaluations suggest that it
could have a connection with one or more local features, including the interface between the
basalt ridge and historical riverbank fill material, a possible drainage path associated with a 60-
inch sewer line where it cuts through the basalt, and Trent Tunnel. . However, the depth of the
sewer line may rule out a possible connection with the artesian point source and should be
investigated further.

Recommended Next Steps

Recommendations for future activities to address data gaps include:

Extending the Hamilton Street Bridge continuous water level study for at least a full year
pending a renewal of the site access agreement.
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e |f the continuous monitoring study is extended, conduct routine monitoring and maintenance of
the Hamilton Street Bridge continuous water level monitoring equipment to ensure proper
equipment performance.

e Verifying the surveyed refence elevations for all future continuous and manual monitoring
locations at the Hamilton Street Bridge site.

e Further investigations of the role of the interface of the basalt ridge with the SVRP aquifer and
historical riverbank fill material, and its role as a possible hydrogeology boundary and an area of
recharge into the river on the western end of Mission Reach.

Further investigations into the origin of the artesian point source/well and its possible
association with one or nearby features (basalt ridge, City infrastructure and the Trent Tunnel,
of which little currently is known).
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1 Introduction

Sections of the Spokane River and Lake Spokane have been placed on the State of Washington’s 303(d)
list of impaired waters due to elevated concentrations of polychlorinated biphenyls (PCBs). To address
these impairments, the Department of Ecology (Ecology) has pursued a toxics reduction strategy that
included the establishment of a Spokane River Regional Toxics Task Force (Task Force). The purpose of
the Task Force is to identify and remove sources of PCBs to the Spokane River, including potential
sources of PCB-impacted groundwater. Sampling of PCBs in Spokane River biofilm by Ecology (Era-
Miller, B. and S. Wong, 2022) identified several areas of elevated PCBs in the river section located
between the Mission Avenue Bridge and the Spokane Falls Boulevard Bridge (a section commonly
referred to as Mission Reach, refer to Figure 1), but the source of this contamination is unknown. Recent
work supported by the Task Force has identified several known or suspected upland sources of PCBs
near Mission Reach (LimnoTech, November 30, 2022). However, uncertainty exists about the potential
for transport between Mission reach and these known or suspected upland sources.

Historically, most of Mission Reach has been characterized as a losing reach (SAJB, 2023), meaning that
there is a net loss of water from the river to groundwater, and a smaller section on the western end is
characterized as having minimal to no interaction with groundwater (refer to Figure 2). If groundwater
in this section primarily moves uniformly away from the river, then that would eliminate upland
subsurface contamination as a source of the observed Mission Reach contamination because there
would be no mechanisms for transporting groundwater contamination to the river.

Although Mission Reach is mainly characterized as losing, that characterization applies to average
conditions over time and space. If portions of Mission Reach are gaining during certain times, then that
would provide a potential transport mechanism for delivering contaminated groundwater to the river
(LimnoTech, 2020). The available data are insufficient to define a hydraulic linkage between
contamination from identified upland sites and groundwater delivery to Mission Reach. A better
understanding of this linkage would identify which (if any) of the upland PCB sources are contributing
contaminated groundwater to the observed Mission Reach PCB concentration.

The purpose of this project is to support development of an initial working conceptual site model (CSM)
of groundwater flow direction in and near Mission Reach. This model leverages groundwater elevation
data from existing monitoring wells to define (to the extent possible) the direction of groundwater flow
in upland areas near the Mission Reach and provide a better understanding of the hydraulic linkage
between identified historical PCB sites and observed contamination in the Spokane River. Project
activities included:
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Identifying potentially existing monitoring well locations and available associated reports;

Constructing an inventory and interactive ArcGIS online map of available boring log and well
construction information, survey data, and groundwater monitoring data for the wells identified
above; and,

Constructing an initial working Conceptual Site Model (CSM) for Mission Reach, including
identification of data gaps.

This report documents the results of the above evaluations and is divided into the following sections:

Chapter One: Introduction

Chapter Two: Data Sources and Evaluation Approach
Chapter Three: Results of Data Evaluations

Chapter Four: Initial Working Conceptual Site Model (CSM)
Chapter Five: Conclusions and Recommendations
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SPOKANE, WASHINGTON

Spokane River
Mission Reach

Figure 1. Spatial domain of Mission Reach study area.
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2 Data Sources and Evaluation Approach

This evaluation used available data from online sources and Spokane County investigations within and
near Mission Reach to identify potentially existing monitoring well locations and available reports with
historical groundwater elevation and flow direction information. The spatial domain of the well search
within Mission Reach includes a longitudinal extent from approximately % mile upstream of E. Mission
Avenue bridge downstream to the Division St. bridge and a lateral extent of % mile north of the river and
% mile south of the river (refer to Figure 1).

As these data were obtained and evaluated, a working spreadsheet inventory was constructed
concurrently with an interactive ArcGIS online map to document the data sources, locations and
associated relevant information (e.g., Facility Site ID (FSID), Cleanup Site ID (CSID), site status as soil
and/or groundwater investigation areas, well logs, available well survey and construction data,
monitoring well abandonment status, listing as a PCB cleanup site). Information was obtained from the
data sources listed below, as described more fully in the following subsections of this chapter:

e Hamilton Street Bridge continuous surface water and groundwater level monitoring investigation
initiated in late November 2021 by Spokane County personnel (Spokane County Water
Resources, 2021), and associated relevant information obtained from:

o USGS river data for two active gages located upstream and downstream of Mission
Reach

o Avista dam operation information (Lunney, May 3, 2023)

e State of Washington Department of Ecology (Ecology) What’s In My Neighborhood: Toxic Cleanup
Sites map-based search tool

e State of Washington Department of Ecology (Ecology) Environmental Information Management
(EIM) Databas

e State of Washington Department of Ecology (Ecology) Well Construction and& Licensing map-
based (or text-based) search tool

e Washington State Department of Natural Resources (DNR) Geologic Information Portal
e Washington State Department of Health (DoH) Wellhead Protection Areas (10 Year)

e Spokane Aquifer Joint Board (SAIB) Spokane Valley-Rathdrum Prairie Aquifer Atlas (5" Edition,
2023)

e (City of Spokane Interactive map
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2.1 Hamilton Street Bridge Continuous Water Level Monitoring Study

LimnoTech was asked by the Task Force to evaluate recently collected continuous water level data from
the Hamilton St. Bridge site. Data collection was terminated in April 2023. LimnoTech has evaluated
continuous (i.e., hourly) monitoring data for parts or all of the period November 23, 2021 through April
27, 2023 at the Hamilton Street Bridge staff gage and at five nearby monitoring wells (MW2-20, MW4-
20, MW8-20, MW8-90 and MW29-20, refer to Figure 3). Initial evaluations conducted for data collected
through March 3, 2022 suggested that groundwater flow direction is into the Mission Reach for certain
periods of time (i.e., the reach is gaining) and that some data patterns indicated questionable data
accuracy. The outcome of this subtask is to provide a determination of the extent to which these data
can be relied upon to support groundwater flow assessment.

LimnoTech investigated the methods used to collect these data, and also compared reported river
elevation data to other available sources of river data, including (refer to Figure 4):

e Spokane River flow data from an active upstream USGS gage located at Green Street Station
12422000 (USGS, Green Street).

e Spokane River flow data from an active downstream USGS gage located approximately 1.75
miles west of Division Street at Spokane Station 12422500 (USGS, Spokane).

e Dam operation data provided by Avista for the period of record (Avista, personal
communication, May 3, 2023).

Additional data evaluations included:

e Identifying the timing and frequency of events when shallow groundwater elevations at
monitoring wells MW2-20, MW4-20 and MW8-20 were higher than the associated measured
surface water elevations at the Hamilton Street Bridge gage. These events indicate when
groundwater flow was towards the river (i.e., the reach was gaining).

e Calculating the vertical direction of groundwater flow for clustered well pair MW8-20/MW8-90,
which have well screens installed 20 ft and 90 ft below grade, respectively. Upward vertical
groundwater gradients generally would indicate groundwater discharge to the river, whereas
downward vertical groundwater gradients generally would indicate the river is recharging the
aquifer. An upward groundwater gradient is present when the groundwater elevation at the
deeper well location is higher than the groundwater elevation in its shallow companion well. A
downward vertical groundwater gradient is present when the groundwater elevation at the
shallow well location is higher than the groundwater elevation in its deep companion well.
Horizontal groundwater flow is indicated by groundwater elevations that are equivalent in the
clustered well pair.
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Figure 3. Map of Hamilton Street Bridge continuous surface water and groundwater level monitoring locations (modified

from Spokane County Water Resources, September 2021 QAPP).
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2.2 Ecology What’s In My Neighborhood: Toxic Cleanup Sites

This application is available for Users to find contaminated sites in Washington State, including sites that
have been cleaned up. A broad map search was conducted to identify sites in and near Mission Reach

(refer to Figure 5). Each site was entered into the database inventory and the website was used to

include relevant information, such: available reports, documented soil and/or groundwater impacts,

documented PCB impacts, presence of shallow basalt, and potential monitoring well data). Sites th
were identified as having known or suspected groundwater impacts were prioritized as these sites

at

would be more likely to have monitoring well information. Available reports were downloaded and
reviewed for information regarding site geology and hydrogeology, well locations, depth to groundwater
and/or groundwater flow direction information. Available historical groundwater elevation data that

were not found from other sources were compiled and evaluated to determine groundwater flow
direction and potential seasonal variability. Sites that were identified in the database as having on
impacts were given less priority, but available reports for these sites were reviewed to note where
shallow basalt and/or perched groundwater were observed.
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Figure 5. Map of What’s In My Neighborhood Toxic Cleanup Sites in Mission Reach area (modified from Ecology -
https://apps.ecology.wa.gov/neighborhood/) and EIM sites with groundwater monitoring data.
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2.3 Ecology Environmental Information Management (EIM) Database

The EIM database was accessed to obtain available groundwater monitoring data within the Mission
Reach area. Four studies were located within the Mission Reach area with well location information and
depth to groundwater data. All four sites are also listed as toxic cleanup sites in the Ecology What’s In
My Neighborhood database, and include (refer to Figure 6):

e Avista Corp Spokane Service Center, 1411 E Mission Ave (CSID = 15180, EIM Study = ID
VCEA0343)

e Banner 24 Hour Fuel Stop, 126 N Madelia Street (CSID = 13291, EIM Study ID =
Banner_FS5559533)

e Front Avenue Properties (a/k/a Brown Building Supply), 112 N Erie Street (CSID = 15185, EIM
Study ID = VCEA0351)

e Spokane Hamilton St Bridge Performance Monitoring, 111 N Erie St (CSID = 3509, EIM Study ID =
FS84461527)

Available historical groundwater elevation data were compiled and evaluated to determine
groundwater flow direction and potential seasonal variability.
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2.4 Ecology Well Construction & Licensing Data

This resource was access to obtain available monitoring well construction information and logs for soil
borings and monitoring wells that were not available in the Ecology What’s In My Neighborhood
document files. This site includes monitoring well abandonment logs.

2.5 WA DNR Geologic Information Portal

This resource was accessed to obtain surface geology information for the Mission reach area. This
information also was available in Shape-file format that could be imported into the Arc-GIS ERSI
interactive map developed by LimnoTech.

2.6 WA DoH Wellhead Protection Areas (10-Year)

This source provides approximate locations of public water supply wellhead protection areas in
Washington state. The 10-year time of travel map for the Spokane Mission Reach area was accessed for
a general understanding of groundwater flow direction based on active public drinking water supply
withdrawals.

2.7 SAJB Spokane Valley-Rathdrum Prairie Aquifer Atlas (5th Edition, 2023)

This resource was accessed to obtain general regional information about the geology and hydrogeology
of the Spokane Valley-Rathdrum Prairie Aquifer and Columbia River Group basalt formation in the City
of Spokane area, including regional aquifer recharge information.

2.8 City of Spokane Interactive Map

The resource was accessed to obtain stormwater and sanitary sewer line information to assist
) that was observed to be discharging into

I"

evaluations of an artesian point source (a/k/a “artesian wel
the downstream section of Mission Reach (refer to Figure 7). The exact origin and history of the point
source is unknown, but previous investigation data show that the discharge has total PCB concentrations
above 2,000 ug/I*.

1 LimnoTech, March 9, 2022. Monitoring to Assist in Defining the Sources of PCB Contamination in the Spokane River
Mission Reach. “The artesian well discharge had a total PCB concentration of 2150 ug/I, roughly ten times greater than
the average river concentration. This indicates that groundwater loading could be an important contributor to the Mission
Reach contamination, to the extent that: 1) this concentration is representative of the local groundwater, and 2) an
appreciable amount of groundwater flow enters the river in the Mission Reach. The Spokane Aquifer Joint Board’s Spokane
Valley-Rathdrum Prairie Aquifer Atlas (Maclnnis et al,, 2004) indicates that net water flow is from the Mission Reach to the
aquifer (i.e., a losing reach), but this does not preclude groundwater flow entering the Mission Reach at select times and
locations.
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Figure 7. Location map of artesian point source discharge and City of Spokane sanitary and stormwater sewer system within
Mission Reach area.
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3 Results of Data Evaluations

This chapter provides the results of evaluations of the late November 2021 through April 2023 Hamilton
Street Bridge continuous surface water and groundwater level monitoring data, the historical
hydrogeological data within and near Mission Reach that was obtained from Ecology online databases,
and the possible origins of the artesian point source/pipe located on the south bank of the river that has
high PCB concentrations detected in its discharge.

3.1 Hamilton Street Bridge Continuous Monitoring Data Evaluations

Continuous (i.e., hourly) groundwater level monitoring data were evaluated for the periods of record
outlined below and depicted on Figure 8:

e Shallow wells MW2-20 and MW4-20 have continuous monitoring data starting at noon on
November 23, 2021 through 9:00 am on April 27, 2023.

e Shallow well MW8-20 has continuous monitoring data starting at noon on November 23, 2021
through 10:00 am on April 27, 2023.

e Shallow well MW9-20 has continuous monitoring data starting at 1:00 pm on November 23,
2021 through 2:00 pm on March 2, 2022. After this, the pressure transducer ceased to work
properly, and no additional data was recorded.

e Deep well MW8-90 has continuous monitoring data starting at 10:00 am on November 24, 2021
through 2:00 pm on March 2, 2022. After this, the pressure transducer ceased to work properly,
and no additional data was recorded.

e The Hamilton Street Bridge surface water gage location has continuous monitoring data starting
at noon on November 23, 2021 through 8:00 am on August 24, 2022, and again from 2:00 pm on
October 11, 2022 through 8:00 am February 2, 2023, after which the pressure transducer
stopped working.

Table 1 provides a summary by month and year of the range and number of time-synchronous surface
water to groundwater elevation changes between the river and the four shallow monitoring wells
(MW2-20, MW4-20, MW8-20 and MW9-20). The positive range of values designates surface water level
readings above groundwater level readings (l.e., generally losing events), whereas the negative range of
values designates surface water level readings below groundwater level readings (i.e., generally gaining
events). For this evaluation, elevation differences <0.005 ft (0.06 inches) are considered negligible.
There are occasions when there is no apparent difference between surface and groundwater levels,
which may be an indication of parallel flow relative to the riverbank with minimal groundwater/surface
water exchange.

As summarized in Table 1, the maximum water level differences between the Hamilton Street Bridge
gage and shallow groundwater in nearby monitoring wells MW2-20, MW4-20 and MW8-20 range up to
2.464 ft, 2.031 ft and 2.499 ft, respectively, during “losing” events and up to 0.604 ft, 0.871 ft and 0.552
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ft, respectively, during “gaining” events. The most extreme losing event was recorded in June 2022 at all
three locations, and the most extreme gaining event was recorded in March 2022 at MW2-20 and MW8-
20 and in April at MW4-20. During March 2022, groundwater levels were observed to be above surface
water levels for approximately 46%, 56% and 37% of the month at the MW2-20, MW2-40 and MW8-20
locations, respectively. During April 2022, groundwater levels were observed to be above surface water
levels for approximately 49% of the month at the MW2-40 location. This suggests that during more
pronounced gaining periods (March and April), there is approximately a 50% chance or less of observing
a flow reversal/gaining event when relying on monthly or quarterly depth to groundwater data that are
collected manually rather than continuously. There were no readings where the river level was below
the groundwater elevation in shallow monitoring well MW39-20 for the period November 23, 2021
through March 2, 2022. The maximum water level differences between the Hamilton Street Bridge gage
and shallow groundwater in MW9-20 ranged from 0.064 ft to 1.508 ft during this “losing” period.
MW9-20 is located further from the river than the other three shallow wells.

The September 2021 QAPP states that the pressure transducers were calibrated in the factory prior to
shipment and notes that pressure transducers are subject to some sensor drift. The September 2021
QAPP also states that the pressure transducer water level readings have an accuracy of +/- 0.05%, with a
minimum value of 0.01 ft. The pressure transducers may have been subject to drift, in addition to
periodic malfunctions, and were factory recalibrated after they were installed in late November 2021.
Consequently, the calculated water level differences are subject to more error as the differences
decrease.

Hamilton Street Bridge Monitoring Well & River Gage Continuous Water Level Monitoring Data
Nov 23, 2021 thru Apr 27,2023

—Spokane River Continuous —MW8-20 —MW2-20 —MW4-20 MW8-90 MWS9-20
1,880
1,878

1,876

1,874

Water Elevation (ft)

1,872

1,870

1,868
11/1/21  1/1/22 3/3/22 5/3/22 7/3/22 9f2/22  11/2/22  1/2/23 3/4/23 5/4/23

Figure 8. Continuous surface water and groundwater level monitoring data for the Hamilton Street Bridge study area.
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Table 1. Monthly range of water level elevation differences between the Hamilton Street Bridge surface water gage data and shallow well monitoring data for hourly
readings collected between late November 2021 and late April 2023.

2021 2022 2023
MW2-20 Mow Dec lan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec Jan Feb Mar Apr
>0,005 to | >0.005 1o | >0.005 to | 0,005 to | 00050 | 0.006t0 | 0006 to | 0507 to | D278 10 | 0006 to 0.10 to 0.09 to 011to 0.05 to 0.12 to
River level above GW level [ft): [JI?J'II 0..13'4’ 0.098 0.084 I_ZI.SS-I 1:2?9 1.03% 2464 1.814 0.892 nfa® 0.34 040 D ﬂ.d} 0.23 nfan nfat
Measurement count:| 109 667 548 481 379 697 743 720 744 487 45 720 743 744 32
<0005 <0005 to 4<-0,005 1o {<-0.005 1o <-0.005 1o | -0.008 10 4011 =-0.005 to . . 0.08 o007
River level below GW level [ft): 100042 | 0039 | 0050 | 0043 | 0604 | -0176 = D174 nfat ' nfa* n/a*
Measurement count:| 36 38 107 98 343 23 1 0 67 [} 0 1 0 1
0.005 vo | 0.005 10 | 0.005to | 000510 | 00050 | 000510 | 0.005t0 | 00050 | 00050 | -0.005t0 -0.005 to | -0.005 to | -0.005to | -0.005 10 | -0.005 to
River Level ~ GW level (ft):| 0005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 nfan 0.005 0.005 0.005 0.005 0,003 nfan nfa”
Measurement count: 35 39 B9 93 21 0 0 0 0 & o 0 0 0 o
MW4-20
0924 - 0604 - 0578 - 0.582 - 0.006 - (0608 - 0,006 - 0.128 - 0.613 - 0.887 - 1.179- 0.939 - 0.797 - 0.542 - {.647 -
River level above GW level (ft):) 1226 | 1.029 0.511 1084 | 2428 0868 | 1045 | 2031 1513 | 1841 nfa* 1483 | 1.394 1512 | 1207 | 1.877 nfa* nfa’
Measurement count:| 180 744 744 672 336 351 504 720 faq 560 4% 720 744 744 33
<0016 to | 0006 to | -0.006 to
River level below GW level (ft):] N | o 0712 | 0A7 | ge0s | T | 7 o LY R I R IR R YL nfa®
Measurement count: o L] 0 0 e 350 228 4] o '] o B o o o
-0.005 to | -0.005 to | -0.005 to | 0005 to | -0.005 to | -0.005 to | -0.005 to | -0.005 to | -0U005 to | -0.005 to -0.005 to | -0.005 to | -0.005 to | -0.005 to | -0.005 to
River Level ~ GW level (ft):) 0.005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | nfa* | 0005 | 0005 | 0005 | 0005 | 0005 | nfa* | nfat
Measurament count: i L] (i} ] 4 19 1z i o li] 4] i o i} o
MWS8-20
0.006 - | 0.007- 0,006 - 0.006 - 0.006 - 0.014 - 0.011 - 0.536 - 0.258 - 0.008 - 0.043 . 0.031 - 0.029 - 0.013 - 0.135 -
River level above GW level (ft):| 0871 | 0174 | 0170 | 0143 | 0574 | 1332 | 1062 | 2499 | 1833 | 0859 | n/av | 0282 | 0224 | 0311 | 0417 | 0237 | nfar | nfan
Measurement count: 156 741 Ta2 671 458 01 741 720 744 460 490 10 [LE] 744 32
0,007 10 . . 0006 10 | 001610 | -0.008 10 ) -0.006 1o . 0163 . D018
River level below GW level {ft): 0062 | 0552 | 0176 | 0031 | = | 210 nfa = =] = s nfa" nfa"
Measurement count:| 20 0 0 0 277 17 2 0 0 87 0 i 1 0 1
-0.005 to | 000510 | -0.005 0 | -0.005 to | -0.005 10 | -0.005 10 | 0.005 w0 | -0.005 0 | -0.005 0 | -0.005 10 40,005 vo | -0.005 o | -0.005 vo | -0.005 10 | 0005 10
River Level ~ GW level (ft): (.005 0.005 0.005 0,005 0.005 0.005 0.005 0.005 0.005 0.005 nfan 0.005 0,005 0,005 0L005 0005 | nfan nfa®
Measurement count: 4 3 2 1 9 2 1 4] 0 13 0 0 0 0 0
MW9-20
1.044 - | 0.705- 0.640 - 0,649 - 1,004 -
River level above GW level [ft):| 1391 1.180 1.027 1.214 1,508 nfa® nfa* nfa* nfa* nfa* nfat® nfa* nfa* nfa® nfa* nfa* nfan® nfan*®
Measurement count:, 179 44 a4 G672 39
River level below GW level (ft): --- e = e . . . . . ne - - - . . . .
Measurement count:, 0 0 0 0 0 nia nfa nfa n/a ffa nfa nfa nfa ) nfa nfa nfa nfar nfat
0,005 to | -0.005 to | -0.005 to | 02005 to | -0.005 to
River Level ~ GW level (ft): 0.005 0.005 0.005 0.005 0.005 mfa® afa* nfa* nfa* nfa* nfan® nfa* nfa* nfa® nfa® nfa* nfah® nfat®
Measurement count: o Q 0 0 1]

nfa® There are no river elevation data between 8:00 am August 24, 2022 & 2:00 pm Octeber 11, 2022, & after 8:00 am February 2, 2023 due to pressure transducer malfunctions.
nfa* The MW3-20 pressure transducer failed after 2pm March 2, 2022, ne data are available since this failure
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3.1.1 USGS Gage Data and Hamilton Street Bridge Continuous Monitoring Data

The Spokane River continuous elevation data also compare very well with the USGS flow and gage data
obtained from the upriver Green Street gage (Figure 9) and the downriver Spokane gage (Figure 10).
Historical manual river elevation data are included in these figures for reference, as is the pool elevation
for the Upper Falls Reservoir (1870.5 ft), which has remained relatively stable since November 2021.
These figures show that river levels and flows rose and fell very rapidly upstream and downstream of
the Upper Falls and Monroe Street dam systems during the period from early March through early July.
During the low flow interval, surface water levels at the Hamilton Street Bridge location were generally 1
foot or less above the downstream Upper Falls Reservoir pool elevation. However, during the 2022 high
flow period, the Hamilton Street Bridge water level increased by approximately 7 to 8 ft. Thisis a
significant increase above the Upper Falls controlled pool elevation, but the 2023 SVRP Aquifer Atlas
indicates that the river elevation trends shown in the late 2021 through early 2023 Hamilton Street
Bridge continuous monitoring data are consistent with historical Spokane River monitoring information
(refer to Figure 11). The rapid surface water and groundwater level increases in spring coincide with
snow melts, and the SVRP Aquifer can manage large recharge volumes because groundwater flow
velocities are very rapid in the SVRP Aquifer (up to 50 ft/day) because of the very permeable nature of
the aquifer.
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Spokane River Flow (Greene St) & Water Level Monitoring Data (Hamilton St Bridge)
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Spokane River Gage Height (Greene St) & Water Level Monitoring Data (Hamilton St Bridge)
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Figure 9. Continuous and manual surface water level monitoring data for the Hamilton Street Bridge study area and USGS
Green Street flow and gage data.
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Spokane River Flow (Downstream USGS) & Water Level Monitoring Data (Hamilton 5t Bridge)
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Figure 10. Continuous and manual surface water level monitoring data for the Hamilton Street Bridge study area and USGS

Spokane flow and gage data.
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Figure 11. Recharge to the Spokane Valley Rathdrum Prairie Aquifer and average monthly Spokane River flows relative to
groundwater withdrawals (Source: 2023 SVRP Aquifer Atlas).
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3.1.2 Timing and Frequency of Groundwater Flow Reversals Observed In Continuous

Monitoring Data

The continuously monitored (hourly) groundwater elevation data from the shallow monitoring wells
located closest to the river (MW2-20, MW4-20 and MW8-20) were individually compared to time-
synchronous continuous surface water elevation data for the Hamilton Street Bridge staff gage.

Groundwater elevations that were above surface water levels would indicate groundwater flow towards

the river; consequently, these events were evaluated for frequency (by day per month), magnitude
range by month, and duration (what percentage of the hourly groundwater readings were above surface
water levels during a given day). The results of this evaluation are summarized in Tables 2, 3 and 4 and
depicted in Figures 12, 13 and 14 for monitoring well locations MW2-20, MW4-20 and MW8-20,
respectively. These results show the following:

Groundwater elevations were higher on occasion than surface water levels in all three shallow
monitoring wells, but this occurred more frequently and for longer periods in the two wells
located closest to the riverbank (i.e., MW2-20 and MW4-20).

Groundwater levels exceeded surface water levels most frequently and for longer durations at
all three locations during the spring months of 2022:

o At all three monitoring well locations during the month of March 2022, groundwater
levels were above surface water levels most frequently and for longer durations,
including every hour for up to 5 consecutive days at the MW2-20 location and every
hour or up to 16 consecutive days at the MW4-20 location.

o During the months of April and May 2022 at the MW4-20 location, groundwater levels
were above surface water levels every hour for at least 3 consecutive days at a time.

o There are no water level comparison data for February through April 2023 due to a
malfunction of the Hamilton Street Bridge surface water gage on February 2, 2023.

During the summer months June through early August 2022, hourly surface water level readings
were above groundwater levels relative to all three locations. This time interval likely coincides
with the 2022 snow melt period when the highest surface water-to-groundwater level
differences were observed. During mid-August 2022, groundwater levels are above surface
water levels at the MW2-20 and MW8-20 locations for up to approximately 17% and 54% of the
day, respectively, for up to nine consecutive days. There are no river elevation data between
8:00 am August 24, 2022 and 2:00 pm October 11, 2022 due to a pressure transducer
malfunction at the Hamilton Street Bridge gage location.

At the MW2-20 location, the data also show that groundwater levels are above surface water
levels for intermittent periods during the late fall and early winter months of November and
December 2021 and January and February 2022.

o These events were recorded in approximately 4% to 33% of the hourly readings each
day for 8 consecutive days in late November 2021 and 7 consecutive days in early
December 2021.
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o During the months of January and February 2022, the daily duration of these events
increased to approximately 58% and 75%, respectively and lasted for up to 7 and 8
consecutive days, respectively.

e During the late November 2021 through February 2022 monitoring period at the MW4-20
location, the hourly data show that groundwater levels were below surface water levels.

e During the late November 2021 through February 2022 monitoring period at the MW8-20
location, there were three days in December 2021 when hourly groundwater levels were above
surface water levels, for approximately 1% to 10% of each day.
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Table 2. Daily frequency, magnitude and duration of events where MW2-20 hourly groundwater elevations were above Hamilton Street Bridge river gage elevations.

Mw2-20 2021 2022 2023
Day of Month MNov Dec lan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
1 00% | 12.5% | O% | O% | 37.5% | 0% 0% oW | 0% 0% | nfa* | nfa* | 0% 0% 0% | 0% | nfa* | nfa*
2 00% | B3% | 83% | 0.0% | 0% 0% 0% 0% 0% 0% nfah | nfat | 0% 0% 0% | 42% | nfa* | nfa® |
3 0.0% | 0.0% | 12.5% | 4.2% D% 0% | 0% | 0% | O% | 0% | nfat | nfat 0% 0% | 0% | nfa* | nfa* | nfa® |
4 0.0% B.3% | 25.0% 0% 0% | 12.5% ( O% 0% 0% 0% _nfa" nfa* 0% 0% 0% nfa* nfa® nfa*
5 0.0% | 25.0% | 4.2% | 0% | 20.8% | 0.0% 0% | 0% 0% 0% n/at | nfat | 0% 0% 0% | nfat | nfat | nfat
& 0.0% | 29.2% | 8.3% | 0.0% | 100% | 0.0% | 42% | 0% 0% 0% | nfat | nfar | 0% 0% 0% | nfa* | nfat | nfa’
7 0.0% | 33.3% | 58.3% | 8.3% | 100% | 00% | 0% | 0% | 0% | 0% | nfat | nfa® | 0% 0% | 0% | nfa* | nfat | nfat |
8 0.0% 8.3% | 83% | 0% 100% 0.0% 0% 0% 0% 0% __m'a" nfa* 0% 0% 0% nfa* nfa* nfa®
2 0.0% | 0.0% | 100% | 0.0% | 0% 0% 0% 0% | mfa* | nfat | 0% 0% 0% | nfa* | nfa* | nfat
10 0.0% | 625% | 100% | 0.0% | 0% 0% 0% 0% | nfat | nfat | 0% 0% 0% | nfa* | nfat | nfa’
1 125% | 4.2% | 87.5% | 00% | 0% 0% | 0% | 0% nfa® 0% | 0% | 0% 0% | nfar | nfar | nfa’
12 41.7% 0% | 100% | 0.0% | 0% 0% 0% 0% nfa® 0% 0% 0% 0% nfa* nfa* nfa®
13 54.2% | 0.0% | B7.5% | 0.0% 0% 0% 0% 16.7% | l'_u'?"' | D% 0% 0% 0% r_l,g'a"‘ nja"' n_._fa"
14 0% [ 12.5% | 37.5% | 0.0% 0% 0% 0% | 37.5% | nfa% 0% 0% | 4.3% | 0% nfa® | nfa* | nfat
15 0% | 16.7% | 16.7% |1000% | 0.0% | 0% | 0% | 0% |417% | nfa* | 0% | 0% 0% | 0% | nfa* | nfat | nfar |
16 o% | a2% |209% | 83% | oox | ox | ox | o% [saa% | nan | o% | o% | o% | ox | afar | nfar | nfar
17 0% 41.7% | 16.7% | 45.8% | 0.0% 0% 0% 0% 25.0% | nfat 0% 0% 0% 0% nfa* nfa* nfat
18 00% | 0% | 167% | 8.3% | 79.2% | 202% | 0% 0% 0% | 25.0% | nfar | 0% 0% 0% 0% | nfar | nfar | njan
19 0.0% | 4.2% | 0.0% | 25.0% |100.0% | 12.5% | 0% 0% | 0% | 250% | nfa 0% 0% 0% 0% | nfa* | nfa* | nfat
20 0.0% | 0% | 45.8% | 75.0% | 25.0% | 25.0% | 0% | 0% | 0% |250% | nfa* | O% | 0% | O% | 0% | nfa* | nfa* | nfat
21 0.0% 0% 12.5% | 20.8% | 4.2% 16.7% 056 0% 0% 8.3% | n,f_q_"f 0% 0% 0% 0% rlfa“'_ I q,.’a_l"'_ . nfa:
22 0.0% | 0% | 0.0% | 0% 0% 0% 0% 0% 0% 0% | nfad | 0% 0% 0% 0% | nfa® | nfat | nfat
23 25.0% | 0% | 208% | O% | O% | 0% 0% 0% 0% [ 20.8% | nfa® | 0% 0% 0% 0% nfa* | nfa® | n/fa’
.24 [ 333% | 0% | 2092% | 42% | 250% | 0% | O% | O% | O% | 0% | nfa* | O% | 0% | O% | 0% | nfa* | nfa* | nfa*
25 12.5% | O% | 0.0% | O% | 583% | 0% 0% 0% 0% | nfa* | nfar | 0% 0% 0% 0% nfa* | nfa* | nfat
26 208% | 4.2% | 42% | 16.7% | 250% | 0% 0% 0% 0% | nfa | nfad | 0% 0% 0% 0% | nfat | nfad | nfan
27 8.2% 0% 0.0% | 50.0% | 79.2% 0% 0% 0% 0% nfan nfa® 0% 0% 0% 0% nfa® nfa® nfar
28 25.0% | o% | oo% |sazw | 8% | ox | ox | ox | ox [ ofan [ ofan | 0% | 0% | o% [ o% | nfar | ofar | nfar
29 208% [ ox | 42w | ow | ox | ox | ox | ox | afar [ nar | o% [ ox | ox | ox | nfat | nfar
30 B3% | 0% | 83% 0% 0% 0% 0% 0% | nfa® | nfat | 0% 0% 0% 0% _nfat | nfat
31 0% 8.3% 0% 0% 0% nfat 0% 0% 0% nfa®
>0.005 - | >0.005 - | 0,005 - [ »0.005 - | >0.005 - | »0.008 - >0.005 -
Water Level Difference (ft): o042 | 0020 | ooso | 0043 | o.6oa | 0176 0.011 - --- 0.174 nfat - - 0.080 - 0.020 | nfat nfa®

nfa® There are no river elevation data between 8:00 am August 24, 2022 & 2:00 pm October 11, 2022, & after 8:00 am February 2, 2023 due to pressure transducer malfunctions.
Green highlight/font Indicates percent of day when groundwater level exceeded surface water level by more than 0.005 ft
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach June 21, 2023

Table 3. Daily frequency, magnitude and duration of events where MW4-20 hourly groundwater elevations were above Hamilton Street Bridge river gage elevations.

MW4-20 2021 2022 2023
Day of Month MNov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec lan Feb Mar Apr
1 00% | 0% | o% | ox | oox | o% | ox | ox | ox | o% | nfar | nar| ox | ox | ox | ox | nfar | n/ar
2 0.0% 0% 0% 0% 0% 0% | 3B% | 0% 0% 0% nfar | nfat 0% 0% 0% 0% nfar | nfar
3 0.0% 0% 0% 0% 0% 2% | 0% | 0% 0% 0% nfar njar 0% 0% 0% nfa* | nfan n/at
L o | 0% | D% | O Ok FSSSapewm 0% 0% | 0% | mfa* | n/a% | 0% | 0% | 0% | njfat | nfa® | nfa*
5 ] 00% | O% | 0% | 0% | 00% | 00% | 58% | 0% | 0% | O% | nfa* | nfa" | 0% | 0% | 0% | nfa® | nfa* | nfat
6 | oo% | 0% | 0% 0% 0% 0.0% 4.2% 0% 0% | 0% nfat nfa® 0% | 0% 0% nfat nfat nfah
7 0.0% | 0% | 0% | 0% 0% 1 00% [ 0% | 0% | O% | 0% | mad | was | 0% | 0% | 0% | nfah | nfat | nfat
8 So% | O% | O% O% 0% Pie7% ox | o% | 0% | o% [wat | ejac] o% | ox | 0% | wat [ njat | aat
9 0.0% D% 0% 0% 0% | 29.2% | 0% 0% | 0% 0% nfan nfa® 0% 0% 0% nfah nfa® nfat
10 0.0% 0% 0% 0% 0% 54,2% 0% 0% 0% 0% nfah | nfah | 0% 0% 0% nfat nfah n/ah
1 ] 00% | 0% | 0% | 0% | 00% |1000%| 0% | 0% | 0% | 0% | m/a* | 0% | O% | 0% | 0% | nfah | nfah | n/fa’
12 0.0% | 0% | 0% | 0% | 96% |917% | 0% | 0% | 0% | 0% | m/fah | 0% | 0% | 0% | 0% | nfat | nfah | nfah
13 0.0% | 0% 0% 0% | 100.0% | 100.0% | 0% 0% 0% 0% | nfah | 0% 0% 0% 0% | nfa® | nfa® | nfat
14 0.0% | 0% | 0% | 0% |100.0% |100.0%| 0% | 0% | 0% 0% | nfar | 0% 0% | 0% | 0% | nfar | nfer | nfar |
15 oo% | ox | o% | ox |1000% [1000%| 46% | ox | o% | o% | nfar | o% | ox | ox | ox | nfar | nfan | njar
16 00% | ox | o% | o% |1000% |100.0%| 100% | o% | o% | o% | nfar | o% | o% | ox | ox | nfar | nfar | nfar
17 0.0% | 0% 0% 0% | 100.0% | 29.2% | 29% | 0% 0% 0% | nfah | 0% 0% 0% 0% | nfat | nfat | nfat
18 0.0% | 0% 0% 0% | 100.0% | 83.3% | 67% | 0% 0% 0% | nfar | 0% 0% 0% 0% | nfar | nfar | nfar
19 00% | O% | Ok | 0% [100.0% 1100.0m) /1% | O% | 0% 0% | mfa* | 0% | 0% | O% | 0% | nfa* | n/a® | nfa* |
20 00% | 0% | 0% | 0% |100.0% |100.0%| 4% | 0% | 0% | 0% | mfah | 0% | 0% | 0% | 0% | n/a* | nfah | n/at
21 0.0% 0% 0% 0% 100.0% | 100.0% | 0% 0% 0% 0% nfa® 0% 0% 0% 0% nfa® nfa® nfat
22 0.0% | 0% | o% | ox | 100% | 92% | a2% | ox | ox | o% | nfan | 0% | o% | 0% | 0% | nfar | nfar | nfar
23 00% | 0% | 0% | 0% | 100% | 4% | 96% | 0% | 0% 0% | nfar | 0% 0% | 0% | 0% | nfah | nfar | njar
24 0.0% 0% 0% 0% 100.0% | 17% 100% 0% 0% 0% nfa® 0% 0% 0% 0% _Ea“ nfa* nfa®
25 00% | 0% | o% | o% |1000% | 50% | 100% | o% | o% | nfar | nfar | o% | o% | o% | o% | nfar | nfar | nfar
2 oo% | o% | ox | o% |1000%| sa% | 100% | ox | o% | nfar | nfar | o | o% | ox | o% | nat | nfar | njat |
27 0% | 0% | o% | o% |1000%| o%x | 75% | ox | o% | nfar [ war | o% | ox | ox | ox | n/ar | nfah | njar
28 0.0% | 0% | 0% | 0% |1000% | 0% | 4% | 0% | 0% | nfah | nfah | 0% | 0% | 0% | 0% | nfa® | nfar | nfar
29 00% | 0% | 0% | 0% | 20% | 0% | 4% | 0% | 0% | njfat | mfat | 0% | 0% | 0% | 0% _n/at | njat
30 00% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | nfat | nfat | 0% | 0% | 0% | 0% nfat | nfat
31 0.0% 0% 0% 0% 0% 0% 0% nfatk | 0% 0% | 0% | | nfat |

nfa* There are no river elevation data between 8:00 am August 24, 2022 & 2:00 pm October 11, 2022, & after 8:00 am February 2, 2023 due to pressure transducer malfunctions.
Green highlight/font  Indicates percent of day when groundwater level exceeded surface water level by more than 0.005 ft
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach June 21, 2023

Table 4. Daily frequency, magnitude and duration of events where MW8-20 hourly groundwater elevations were above Hamilton Street Bridge river gage elevations.

MWs-20 2021 2022 2023
Day of Month Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec lan Feb Mar Apr
1 O% | O% | O% | 0% | O0O% | 0% | O% | 0% 0% 0% nfa* | nfat | 0% 0% 0% 0% | nfa* | nfat
2 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% nfa* | nfa 0% 0% 0% | 1L0% | nfa® | nfan
3 0% 0% 0% 0% 0% | 0% | 0% 0% 0% 0% nfa® | nfa® 0% 0% 0% nfa® | nfa® n/a*
a 0% 0% | O% | 0% | 0% | 1.0% 0% | 0% 0% 0% | nfat | nfat | 0% 0% 0% | nfa* | nfa* | nfat
3 0% | 0% | O% | 0% | 30% | 0% | 0% | 0% | 0% | 0% | nfat | nfat % 0% 0% | nfa* | nfa* | nfa*
6 0% 0% 0% 0% 24% 0% 2.0% 0% 0% | 0% nfan nfar 0% 0% 0% nfa nfa® nfan
7 0% 0% 0% 0% | 24% | 0% 0% 0% 0% o% | nfa® | nfat | 0% 0% 0% | nfa® | nfa® | nfat
8 0% 0% 0% 0% 4% | 0% 0% 0% 0% 0% nfat | nfat 0% 0% 0% | nfa* | nfa" | nfa*
9 0% 0% % 0% 24% 0% 0% 0% | 0% 0% | nfa* nfar 0% 0% 0% | nfat nfa* nfa®
10 0% % 0% 0% 24% % 0% 0% 0% 0% nfar | nfa" | 0% 0% 0% nfa® | nfar | nfar |
1 O | 0% | 0% 0% 6.0% | 0% | O% | 0% | O% | 0% nfat | 0% | 0% 0% 0% | nfa* | nfa® | nfa*
12 0% | 0% | 0% | 0% | 24% | 0% | O% | 0% | 0% | 0% | nfah | 0% | 0% | 0% | O% | nfat | n/ah | n/fah_
13 0% 0% 0% 0% 9.0% 0% 0% 0% 0% 5% nfat 0% 0% | 0% 0% nfa* | nfa* | nfa*
14 0% 0% 0% 0% 5.0% 0% 0% | 0% 0% 1% | nfas 0% 0% | 1.0% 0% | nfar | nfar | nfar |
15 0% | 0% | 0% | 0% | 17.0% | 0% | O% | O% | 0% | 12% | nfat | 0% | 0% 0% | 0% | nfa* | nfat | nfa*
16 0% | o% | ox | ox | o% | o% | ox | ox | ox | 17% | nfar | o% | ox | ox | ox | nfar | nfar | n/as
17 0% 0% 0% 0% 9.0% 0% 0% 0% 0% 6% nfah 0% 0% 0% 0% | nfa* | nfah | nfat
18 0% 0% 0% 0% 10.0% | 5.0% 0% 0% 0% 8% nfa* 0% 0% 0% 0% nfan | nfa" | nfar
19 O% | O% | O% | 0% | 240% | 2.0% | O% | 0% 0% 9% nfa* 0% | 0% 0% 0% | nfa* | nfa* | nfa* |
20 o% | o% | ow | ox | tox |sox | ow | ox | ox | s% || ox | ox | ox | o [ nfar | nfa | njar
21 0% 0% 0% 0% 0% _A0% 0% 0% 0% 4% nfat 0% 0% 0% 0% nfa* nfa® nfa®
22 0% | 0% | 0% | 0% 0% 0% | 0% | 0% | 0% | 0% | nfah | O% | 0% | 0% | 0% | nfa* | nfar | nfa* |
23 10.0% | 0% 0% 0% 0% 0% 0% | 0% 0% 7% | nfar | 0% 0% 0% 0% | mfat | nfat | nfah
24 9,0% 0% 0% 0% 6.0% 0% 0% 0% 0% 0% | nfar | 0% 0% 0% 0% | nfad | nfad | nfa*
5 0% 0% 0% 0% | 120% | 0% % | 0% 0% | nfat | nfat | 0% 0% 0% 0% | nfa* | nfat | nfat
26 O% | 0% | O% | O% [ 50% | 0% | O% 0% 0% | nfat | nfat | 0% 0% | 0% | 0% | nfa* | nfah | nfa* |
27 0.0% 0% 0% 0% | 160% | 0% 0% 0% 0% nfa* | nfa* 0% 0% 0% 0% | nfa* | nfa* | nfa*
28 10% | 0% 0% 0% 0.0% 0% 0% 0% 0% | nfar | nfat | 0% 0% 0% 0% | nfa® | nfa® | nfat
29 0% 0% 0% 0% 0% 0% 0% 0% | nfat | nfat | 0% 0% 0% 0% _n/at | nfat
30 0% | o% | o% o% | o% | ox | ox | ox | nfar | nfat | o% | ox | ox | ox | n/at | nfar
31 0% 0% 0% 0% o% nfar | o% | 0% | 0% | | nfar | |
Water Level Difference| >0.005 - »0,005- | 0.016 - |>0,005 - >0.005 -
(f):| ooe2 | " | o552 | 0476 | 0031 | == |ggap | O | = B DA | re |HBE:| BfeY) | i)

n/a® There are no river elevation data between 8:00 am August 24, 2022 & 2:00 pm October 11, 2022, & after 8:00 am February 2, 2023 due to pressure transducer malfunctions.
Green highlight/font  Indicates percent of day when groundwater level exceeded surface water level by more than 0.005 ft
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach June 21, 2023
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Figure 12. Graphs of daily frequency and duration of events for months where MW2-20 hourly groundwater elevations were above Hamilton Street Bridge river gage
elevations.
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Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach
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Figure 13. Graphs of daily frequency and duration of events for months where MW4-20 hourly groundwater elevations were

above Hamilton Street Bridge river gage elevations.
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach June 21, 2023

MW8-20 Continuous Monitoring Flow Reversal Events MW8-20 Continuous Monitoring Flow Reversal Events
m Nov 2021 | Mar 2022

. _ 1oo% — _ 100%

v g ]

= = g0% = > 90%

3 $a

Z = eow £~ a0%

-g g 0 22 g 0,

3 & 70% 3z 70%

O 5 60% O S 60%

L £

gL 0% £z 50%

a

S oa0% 22 a0%

E = T 0

2T 2% O T 30%

o £ % =

- 2 20% - 2 20%

= “l.'u' = =

g z 10% g T 10% I I I I

gf o 0% I I = alf uij 0% | I [ | I I = I [ |
1234567 89101112131415161718192021222324252627282930231 12345678 910111213141516171819202122232425262728293031

Day of Month Day of Month
MWS8-20 Continuous Monitoring Flow Reversal Events MW8-20 Continuous Manitoring Flow Reversal Events
| Apr 2022 ® May 2022 HAug 2022 ®Dec 2022 ®Feb2023

. _ 100% . _ 1oo%

T [T

5 2 9% 5z 9%

2T eo% 22 80%

@ Q

32 0% 32 0%

9 g

5 £ 60% G £ 60%

% T o £E s50%

22 aom ié’ 40%

m 20 T oo

o T 30% O T 30%

T = %5 <

20 % o5 wm

= -1_—5‘ i s Fs' 0,

B g 5 L,

2o 0% - S % : 1L l 1
1234567 809101112131415161718 19202122 2324252627 282930321 12345678 0910111213141516171819202122232425 262728293031

Day of Month Day of Month

Figure 14. Graphs of daily frequency and duration of events for months where MW8-20 hourly groundwater elevations were above Hamilton Street Bridge river gage
elevations.
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach June 21, 2023

3.1.3 Vertical Groundwater Gradients Observed in Continuous Monitoring Data

Continuously monitored vertical groundwater gradients data are available for clustered monitoring wells
MW8-20/MW8-90 for the period 10:00 am on November 24, 2021 through 2:00 pm on March 2, 2022.
The results are depicted in Figure 15, which shows that groundwater elevations at the shallower MW8-
20 well location consistently were above groundwater elevations at the deeper MW8-90 well location
(i.e., a consistent downward vertical gradient), which indicates that the river generally was losing to the
aquifer for this period. The groundwater level difference between the two wells ranged from 0.45 ft to
1.53 ft, with an average difference of 0.71 ft. Downward vertical gradients were calculated relative to
the differences between the screen center elevations for the two clustered wells (approximately 70 ft),
and ranged from 0.0064 ft/ft to 0.0218 ft/ft, with an average downward gradient of 0.0102 ft/ft.

These results are generally consistent with the evaluations described in Section 3.1.2 above because,
except for three days in November 2021, hourly surface water levels were higher than groundwater
levels at the MW8-20 location. For the three days in November when MW8-20 groundwater levels were
higher than surface water levels, there is only one reading for MW8-90 that coincides with these events
(06:00 on November 28). At that time, the MWS8 cluster well downward vertical gradient was 0.0139
ft/ft (suggesting the river was losing) and the difference between the surface water level and MW8-20
shallow groundwater level was -0.011 ft (suggesting the river was gaining). No definitive conclusions
can be drawn from this single datapoint, and there are no clustered monitoring well data after 14:00
March 2, 2022 for evaluating vertical groundwater gradients relative to higher flow periods or other low
flow periods. Repairs to the MW8-90 pressure transducer would have helped to fill this data gap.
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Figure 15. Graph of continuous groundwater level monitoring data for clustered wells MW8-20 and MW8-90, showing a
consistent downward vertical gradient for the period late November 2021 through March 2, 2022.
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach

3.2 Results From Ecology Online Database Searches and Evaluations

June 21, 2023

The tabulated inventory of Ecology Whats’ In My Neighborhood sites that fall within the Mission Reach
study area is provided in Appendix A. At a minimum, the Ecology online database includes a 1-page

Cleanup Site Details document with general site information; this information source was used to

document the current site cleanup status (refer to Figure 5) as well as other relevant facility

information. If additional site-specific documents are available, this is noted on the Cleanup Site Details

page and can be downloaded from the website using the site name, FSID or CSID information that is
summarized in Appendix A. A total of 69 sites are included in the inventory. As shown in Figure 16:

e 22 sites had known or suspected

groundwater impacts

e 4 sites have documented historical PCB impacts, including Sterling Property (230 N Division St),
24-28 E Spokane Falls Blvd, Schade Brewery (528 E Trent Ave) and Inland Metals (534 E Trent

Ave)

e 11 sites with hydrogeological information reported shallow basalt where groundwater was

either not present or was perched in shallow weathered basalt zones
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Figure 16. What’s In My Neighborhood cleanup sites within and near Mission Reach with known or suspected groundwater
impacts, documented PCB impacts and shallow basalt.
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach June 21, 2023

Of the twenty-two sites located within and near Mission Reach with known or suspected groundwater
impacts, only seven sites had historical depth to groundwater data (refer to Figure 17):

e Avista Corp Machine Shop (1411 E Mission Ave)

Banner 24 Hour Fuel Stop (126 N Madelia Street)

e Brown Building Supply/Front Ave Property (112 N Erie Street)

e (City of Spokane Maintenance Shop (127 W Mission Ave)

e Hamilton Street Bridge Street (111 N Erie Street)

e Riverpark Apartments (1842 E South Riverton Ave)

e Spokane Convention Center Expansion (200 W Spokane Falls Blvd)

Available well construction, location, survey and historical depth to groundwater data were compiled
from the downloaded reports and from the EIM database and are provided in Appendix B. Historical
depth to groundwater data were converted to groundwater elevations if surveyed reference data were
available for their associated monitoring wells, so that site-specific groundwater flow direction maps
could be developed. The two sites that are not included in this evaluation are:

e Riverpark Apartments because survey data were not available to convert the depth to
groundwater data to elevations, and

e City of Spokane Maintenance Shop because it is located too far north of the Mission Reach study
area to likely be affected by groundwater-surface water interactions.

The results of this evaluation include historical groundwater elevation data and horizontal groundwater
flow direction maps for the five sites described in the following subsections.

Mission
Reach

Figure 17. Sites within and near Mission Reach with historical depth to groundwater data.
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach June 21, 2023

3.2.1 Avista Corp Machine Shop Historical Groundwater Data Evaluations

The Avista Corp Machine Shop site is located in the extreme northeastern end of the Mission Reach
study area, on the north bank of the Spokane River. Seven sets of historical depth to groundwater data
are available for this site from August 17, 2018 through October 14, 2020 for up to seven monitoring
well locations. The groundwater elevation data are shown graphically in Figure 18 and are plotted on
maps in Appendix C to show horizontal groundwater flow direction variability through time. The
sources of this information are the EIM online database and the July 2020 Quarterly Groundwater
Monitoring Report (SES, August 12, 2020). The information obtained for this site shows the following:

e Horizontal groundwater flow direction is consistently towards the west to northwest and away
from the river, indicating a losing river reach at this location.

e  Monitoring wells MW-1, MW-1A, MW-5A and MW-5B are either abandoned or likely
abandoned.

e Well construction information is not available for MW-1; consequently, the data are not
included in the Appendix C flow direction maps. MW-1A appears to be a replacement well for
MW-1 because depth to groundwater data for MW-1 are not available after November 20,
2018, and depth to groundwater data for MW-1A begin on July 31, 2019.

e  Well construction information is not available for MW-5A; consequently, the data are not
included in the Appendix C flow direction maps. MW-5B appears to be a replacement well for
MW-5A because depth to groundwater data for MW-5A are not available after October 10,
2018, and depth to groundwater data for MW-5B begin on July 31, 2019.

Avista Corp Machine Shop Groundwater Elevations

-— MW-1 —e—MW-1A e— MW-2 MW-3 MW-4 —e—MW-5A MW-5B
70
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Figure 18. Historical groundwater elevation data for Avista Corp Machine Shop site, August 2018 through October 2020.
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3.2.2 Banner 24 Hour Fuel Stop Historical Groundwater Data Evaluations

The Banner 24 Hour Fuel Stop site is located on the southeastern end of the Mission Reach study area.

Ten sets of historical depth to groundwater data are available for this site from May 8, 2018 through

December 24, 2021 for four monitoring well locations. The groundwater elevation data are shown

graphically in Figure 19 and are plotted on maps in Appendix D to show groundwater flow direction

variability through time. The sources of this information are the EIM online database and the site

Environmental Covenant (Environmental Covenant for the Banner 24 Houre Fuel Stop, April 20, 2019).

The information obtained for this site shows the following:

70.0

The available data suggest that the four site monitoring wells may still exist, but this needs to be
confirmed. However, these wells are located at the outer edge of the Mission Reach study area
and are not as helpful as wells located closer to the riverbank.

The horizontal groundwater gradient is extremely flat across the site, varying by less <0.07 ft
over a distance of 120 ft. This is illustrated in Figure 19 by the lack of obvious separation
between the well groundwater elevation graphs.

The horizontal groundwater flow direction is predominantly to the east-southeast, with one
exception observed on May 8, 2018, when the horizontal direction of flow was to the north.

For four vintages of data the horizontal groundwater flow direction could not be determined
because data for MW-1 were not available (13 July 2021, 11 December 2019, 30 September
2019 and 19 March 2019).

Banner 24-Hour Fuel Stop Groundwater Elevations
—MW-1 —e—MW-2 —e—NMW-3 MW-4

1/1/2018 1/1/2019 1/1/2020 1/1/2021 1/1/2022 1/1/2023

Figure 19.

Historical groundwater elevation data for Banner 24 Hour Fuel Stop site, May 2018 through December 2021.
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3.2.3 Brown Building Supply/Front Ave Property Historical Groundwater Data Evaluations

The Brown Building Supply site is located just east of (and adjacent to) the Hamilton Street Bridge site.

Two sets of historical depth to groundwater data are available for this site (January 21 and July 20, 2020)
for six monitoring well locations, including the MW9-20/MW9-40/MW39-100 clustered well set located
on the southeastern end of the Hamilton Street Bridge site. The groundwater elevation data are shown

graphically in Figure 20 and are plotted on maps in Appendix E to show groundwater flow direction

variability through time. The sources of this information are the EIM online database and the August

2020 Remedial Investigation Feasibility Study and Cleanup Action Plan (Aspect Consulting, August 13,

2020). The limited information obtained for this site shows the following:

1870.4

1870.1

Groundwater flow was generally towards the river for both monitoring events; however, the
horizontal groundwater gradients are very low (approximately 0.00011 ft/ft to 0.00023 ft/ft).

The January 2020 data for the MW9 clustered wells shows a downward vertical groundwater
gradient.

Brown Bldg Supply/Front Av Properties Groundwater Elevations

-AMW-01 —e—AMW-02 o—AMW-03 MW-9-20 —e—MW-9-40 MW-9-100

1870.0

12/31/2019 3/30/2020 6/28/2020 9/26/2020

Figure 20. Historical groundwater elevation data for Brown Building Supply/Front Street Property site, January and July 2020
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3.2.4 Hamilton Street Bridge Historical Groundwater Data Evaluations (Manual Data)

The results from the November 2021 through April 2023 continuous depth to groundwater monitoring

data for the Hamilton Street Bridge site were presented in Section 3.1 above; however, in addition,

there is over 16 years of manually collected groundwater monitoring data for this site. The historical

manually collected groundwater elevation data are summarized in Table 5, shown graphically in Figure

21 and are plotted on maps for shallow and deep monitoring wells in Appendix F to show horizontal and

vertical groundwater flow direction variability through time since early 2006. The historical data

includes two sets of clustered monitoring wells at the site to support evaluations of vertical
groundwater flow direction over time (MW8-20/MW8-90 and MW9-20/MW9-100). The proximity of
deep monitoring well MW7-90 to the bridge staff gage also provides data for determining vertical

groundwater flow direction relative to the river. The sources of this information are the EIM online

database and the December 2019 Semiannual Monitoring Report (Landau Associates, December 10,

2019) for historical depth to groundwater and surface water monitoring data, and the 2001 survey data

for the MW9 cluster wells (Wyatt Engineering, June 2001) for converting the depth to groundwater data

to groundwater elevations. The historical manual groundwater elevation data for this site show the

following:

There are 31 to 35 paired readings between the river gage and the three shallow monitoring
wells located closest to the river (MW2-20, MW4-20 and MW8-20). For the majority of these
observations, surface water levels are above groundwater levels, indicating that the reach is
generally “losing”. But as noted in Section 3.1 above, there is approximately a 50% chance or
less of observing a flow reversal/gaining event when relying on monthly or quarterly depth to
groundwater data that are collected manually rather than continuously.

The maximum water level differences between the Hamilton Street Bridge gage and shallow
groundwater in nearby monitoring wells MW2-20, MW4-20 and MW8-20 range up to 0.54 ft,
3.53 ft and 0.52 ft, respectively, during “losing” events and up to 0.13 ft, 0.72 ft and 1.02 ft,
respectively, during “gaining” events.

Groundwater levels were above surface water levels (i.e., the reach was “gaining”) on three
occasions at the MW8-20 location (23 March 2017, 24 January 2022 and 25 January 2023), on
five occasions at the MW4-30 location (31 January 2006, 3 February 2011, 2 March 2015, 3
March 2016 and 12 March 2018), and on four occasions at the MW8-20 location (8 August 2006,
23 March 2017, 24 January 2022 and 27 April 2023). With the exception of the August 8, 2006
reading at the MW8-20 location, all “gaining” events occurred in the late winter to spring
timeframe, which is generally consistent with the results of the continuous monitoring study.

There were no readings where the difference between the river elevation and groundwater
elevations at the MW2-20, MW4-20 and MW8-20 locations were between -0.005 ft and 0.005 ft,
the arbitrary range used to determine horizontal flow for this evaluation.

Vertical groundwater gradients at the MW8-20/MW8-90 and MW9-20/MW29-100 clustered well
locations ranged from -0.013 ft/ft to 0.036 ft/ft and from -0.018 ft/ft to 0.0005 ft/ft,
respectively. Upwards gradients (i.e., negative values) occurred during the January through
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Table 5. Historical manual water elevation data for Spokane River gage and nearby shallow monitoring wells.

*

June 21, 2023

April months at the MWS8 cluster location, and during the February, March, August and

September months at the MW9 cluster location. However, the vertical gradients are

predominantly very small at the MW9 cluster location and can be considered negligible for most

of the monitoring events. There are no continuously monitored vertical gradients data at the

MW9 cluster location to compare to the historical manual data. As noted in Section 3.1.3

above, only downward vertical gradients were observed in the MW8-20/MW8-90 continuous
monitoring data collected from late November 2021 through early March 2022 (0.0064 ft/ft to

0.0218 ft/ft, with an average downward gradient of 0.0102 ft/ft).

Spckikie River to River to River to
Date MW2-20 | Groundwater| MW4-20 |Groundwater| MW8-20 | Groundwater
s Difference Difference Difference

1/31/2006 | 1872.55 | 1872.34 0.21 1872.87 -0.32 1872.42 0.13
8/8/2006 | 1870.65 | 1870.50 0.15 1868.83 1.82 1870.84 -0.19
2/12/2007 | 1871.29 | 1870.86 0.43 1870.43 0.86 1871.01 0.28
9/6/2007 | 187057 | 187039 | 018 | 1868.36| 221 | 187055| 002
2/13/2008 | 1871.12 | 1870.86 0.26 1869_. 72 1.40 1871.03 0.09
9/10/2008 | 1870.82 | 1870.66 0.16 1869.28 1.54 1870.80 0.02
2/5/2009 | 1871.37 | 1870.87 0.50 1871.30 0.07 1871.10 0.27
8/19/2009 | 1870.70 | 1870.46 0.24 1869.34 1.36 1870.66 0.04
3/25/2010 | 1871.15 | 1870.87 0.28 1870.02 113 | 187103 0.12
8/17/2010 | 1880.39* | 1868.50 1868.19 1870.31

2/3/2011 | 1873.78 | 1873.28 0.50 1874.29 -0.61 1873.50 0.28
0/22/2011 | 1870.42 | 1869.88 0.54 1869.18 1.24 1870.33 0.09
2/28/2012 | 1871.37 | 1871.03 0.34 1870.06 1.31 1871.26 0.11
9/5/2012 | 1870.57 | 1870.33 0.24 1869.31 1.26 1870.56 0.01
2/20/2013| 1871.38 | 1871.04 | 034 | 187096 | 042 |1871.32| 006
9/5/2013 | 1870.65 | 1870.35 0. _30 1868.85 1.80 1870.63 0.02
I 3/20/2014 | 1875.77 | 1875.34 0.43 1875.72 0.05 1875.63 0.14
9/10/2014 | 1870.72 | 1870.42 0.30 1869.09 1.63 1870.71 0.01
3/2/2015 | 1872.59 | 1872.19 0.40 1873.21 -0.72 1872.48 0.11
9/28/2015 | 1870.67 | 1870.34 033 | 186842 | 225 1870.64 0.03
3/3/2016 | 1873.25 | 1872.79 0.46 1873.48 -0.23 1873.05 0.20
9/13/2016 | 1869.39 | 1869.08 0.31 1870.01

3/23/2017 | 1880.33 | 1880.39 -0.06 1880.14 0.19 1880.72 -0.39
9/6/2017 | 1870.74 | 1870.41 0.33 1869.14 1.60 1870.72 0.02
3/12/2018 | 1871.73 | 1871.40 0.33 1871.96 -0.23 1871.68 0.05
8/28/2018 | 1870.63 1870.53 0.05 1869.03 1.60 1870.62 0.01
3/7/2019 | 1870.94 1870.86 0.08 1870.05 0.89 1870.90 0.04
9/1?_f2019 1870.74 | 1870.70 0.04 1868.69 2.05 1870.68 0.06
3/9/2020 | 1871.33 | 1871.24 0.09 1870.88 0.45 | 1871.26 0.07
9/28/2020 | 1870.76 | 1870.69 0.07 1869.14 1.62 1870.72 0.04
1/24/2021 | 1871.27 - § S .

3/221’20_21 1871.67 | 1871.56 0.11 1870.94 1871.56
- 9/7/2021 | 1870.65 | 1870.61 0.04 1868.14 3.53 1870.61
11/23/2021 1871.15 1870.02 0.63 1871.15 0.52
11/24/2021| 1871.27 | 1871.40 -0.13 1870.65 1871.44 -0.79
1/24/2022 | 1871.51

3/2/2022 187162 187033 | 094 | 187165
3/24/2022 | 1873.45 | 1873.28 0.17 1873.61 1873.26
9/16/2022 | 1870.80

10/11/2022| 1870.90

1/25/2023 | 1871.13 | 1871.16 -0.03 1870.54

4/27/2023 | 1872.57 | 1872.38 0.19 187234 | 1.11 1872.29 -1.02
3/24/2022 | 1872.35

Gage reading appears erroneous - did not use in this evaluation
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Hamilton St Bridge Property: Manual Groundwater Elevations
(Shallow Wells)
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Hamilton St Bridge Property: Manual Groundwater Elevations
(Deep Wells)
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Figure 21. Historical manual groundwater elevation data for Hamilton Street Bridge site shallow and deep monitoring wells,
January 2006 through March 2022.
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3.2.5 Spokane Convention Center Expansion Historical Groundwater Data Evaluations

The Spokane Convention Center Expansion site is located just west of the western end of the Mission
Reach study area, on the southern riverbank. Historical depth to groundwater data is available for this
site from May 1993 through February 2005 for up to six monitoring well locations. The groundwater
elevation data are shown graphically in Figure 22 and are plotted on maps in Appendix G to show
groundwater flow direction variability through time. The source of this information is the Ecology June
2013 Periodic Review (State of Washington Department of Ecology, June 2013). The information
obtained for this site shows the following:

e This site is situated on a shallow basalt ridge.
e  Monitoring wells appears to be installed in a shallow weathered basalt interval.

e Although shallow groundwater flow appears to be primarily away from the river (losing reach),
groundwater likely is perched within the weather basalt zone; consequently, groundwater may
be stagnant.

Spokane Convention Center Expansions: Groundwater Elevations

—o— MW-SHO1 —e—MW-SHO02 — MW-SH19 MW-213 MW-214 —e—MW-215

1872.0

1870.0

5/1/1993 5/1/1995 5/1/1997 5/1/1999 5/1/2001 5/1/2003 5/1/2005 5/1/2007

Figure 22. Historical manual groundwater elevation data for Spokane Convention Expansion site, May 1993 through February
2005.
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3.3 Initial Artesian Point Source/Well Investigation Results

As noted in Section 2.8, the artesian point source/well discharge is located on the southern bank of the
Spokane River (refer to Figure 7) and had a measured total PCB concentration of 2,100 ug/l in 2021 and
1300 to 1500 pg/l in 2022, roughly ten times greater than the average river concentration. Although
unconfirmed, initial investigations into the origins of this point source suggest that this discharge may be
associated with one or more of the following local features (refer to Figures 23 through 25):

e Historical fill zone adjacent to shallow basalt ridge. The western end of the Mission Reach
Study area includes a large shallow basalt ridge of the Columbia River Group that trends roughly
southeast to northwest and crosses the Spokane River in a reach that historically has been
designated as having minimal interaction with groundwater. The artesian point source/well is
located near the eastern edge of this basalt ridge and on the western perimeter of a fill zone
that is bounded by the former riverbank fill zone (based on a 1910 topographic map). The
eastern flank of the basalt ridge drops off steeply to the east (where it was encountered 90 ft
below grade at the Hamilton Street Bridge MW8-90 well location), so the fill zone may be
bounded by the basalt in the subsurface. Both the basalt ridge and the fill zone likely have
significant influence on subsurface flow, especially if the basalt ridge is a relatively impermeable
feature, as suggested by the arcing pattern of the Well Head Protection groundwater flow paths
on the east side of the ridge (refer to Figures 24). No water wells were found within the basalt
zone in the Mission Reach area, and no information was found regarding the permeability of the
basalt or its hydraulic communication with the SVRP aquifer within Mission Reach. If the basalt
ridge is relatively impermeable, then the interface of the basalt ridge and the fill zone may have
required dewatering during historical development of this area.

e City of Spokane sewer infrastructure. A west-to-east trending 60-inch diameter sanitary sewer
line runs through the Hamilton Street Bridge property, south of the artesian point source, and
near PCB cleanup sites Schade Brewery and Inland Metals (refer to Figure 25). The bedding
material surrounding sewer infrastructure can function as a preferential pathway for subsurface
flow, especially if embedded within a relatively finer-grained material such as a basalt or
weathered basalt. The artesian point source may have a connection to the sewer line bedding if
the point source serves as an area drainage feature for sections of the line that are carved
within the basalt ridge. However, the depth of the sewer line may rule out a possible connection
with the artesian point source and should be investigated further.

o Trent Tunnel. This structure is located due west of the artesian point source and is constructed
within the basalt ridge. Drainage management for the tunnel currently is unknown, but the
tunnel’s proximity to the artesian point source/well suggests that there could be a connection
that warrants additional investigation.
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Figure 24. Location of City of Spokane 10-Year Well Head Protection Areas (WHPAs) relative to the artesian point source/well

and shallow basalt ridge.

(O} stormwater inlet

A sanitary outfall

A stormwater outfall

sanitary main
stormwater main

)
[
S
W

BNRR
Taylor
Edwards
Whse

s artesian
J sanitary

sewer

point
source

Figure 25. Location of artesian point source/well relative to shallow basalt ridge, 60-inch sanitary sewer line and nearby PCB

cleanup sites (Schade Brewery and Inland Metals).
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4 Initial Working Conceptual Site Model (CSM)

As described in the following subsections, an initial working CSM has been developed from the
evaluations summarized in the previous sections of this report. The initial CSM includes identification of
data gaps that might serve to support future investigation efforts regarding groundwater flow
interactions with the Spokane River along Mission Reach.

4.1 Mission Reach Has Documented Gaining Periods

The ongoing Hamilton Street Bridge continuous water level monitoring study currently shows that the
Mission Reach area includes periods when groundwater flow is directed towards the river, which means
that Mission Reach has periods when it is gaining. The gaining periods have been documented to
extend all day, for days to weeks, during the early spring, primarily March and April, and likely are
related to snow melt events. The continuous monitoring data also show that that the gaining periods
coincide with high flow events as recorded by upstream and downstream USGS river gaging stations.
They occur rapidly, as manifested by river level and groundwater level rises of 5 ft to 6 ft within an hour.
The highly permeable, coarse-grained nature of the SVRP aquifer can accommodate these rapid
changes. Gaining periods also are documented during the months of August, November, and December,
but they are less frequent and don’t last all day.

Additionally, the relative change in surface water to groundwater levels is not extreme during gaining
periods (less than 1 foot), and there are periods when the relative differences are negligible. The latter
events are more difficult to characterize but may suggest horizontal groundwater flow that could be
parallel to the riverbank.

The continuous water level monitoring data are the most robust for evaluating groundwater exchange
with the Spokane River within Mission Reach and are considered to be reliable based on their
consistency with river flow and stage data from upstream and downstream USGS monitoring stations.
The continuous monitoring data suggest that during more pronounced gaining periods (March and
April), there is approximately a 50% chance or less of observing a flow reversal/gaining event when
relying on monthly or quarterly depth to groundwater data that are collected manually rather than
continuously.

However, the continuous monitoring data have gaps because of instrument malfunctions, in particular
the pressure transducers stopped performing for extended intervals at the Hamilton Street Bridge
surface water gage station and at deep monitoring well MW8-90. These malfunctions resulted in a lack
of information regarding vertical groundwater flow direction at the MW8 clustered monitoring well
location during high flow periods. Groundwater is generally presumed to have an upward component of
flow during river gaining periods and a downward component of flow during losing periods, but the
continuous study data are not sufficiently robust to confirm these suspected trends because of the
instrument malfunctions.

Page | 39



Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach June 21, 2023

4.2 Shallow Basalt Ridge Likely Influences Groundwater Flow Direction

The presence of the shallow basalt ridge on the western end of Mission Reach and adjacent to the
Hamilton Street Bridge continuous monitoring area is suspected to play a significant role in groundwater
flow patterns. Geologic data obtained from available well logs in this area are consistent with the
geologic map depiction of the extent of the basalt ridge where it crops out at the surface. The basalt
ridge currently is assumed to be relatively impermeable, functioning as a barrier to groundwater flow
west of the Hamilton Street Bridge Study area, but this has not been confirmed. This boundary/interface
may serve as an area of recharge into the river given the transition from transmissive SVRP aquifer
system to basalt. In addition, the interface between the basalt ridge and riverbank fill material may have
a connection to the discharge observed at the nearby artesian point source.
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5 Conclusions and Recommendations

The Hamilton Bridge area continuous monitoring data show that river levels and groundwater levels
generally rise and fall closely in sync with each other, and that there are periods when the Hamilton
Street Bridge area of the reach has groundwater elevations above surface water levels for consecutive
days, indicating gaining episodes. These events are much more likely to be observed using continuous
monitoring of water levels rather than less frequent manual monitoring methods. Consequently, the
Hamilton Street Bridge continuous water level monitoring project has been valuable in documenting
groundwater flow reversals for extended periods of time during rapidly changing flow events. A
continuation of this project through at least December 2023 is recommended, along with routine
(monthly) monitoring and maintenance of the pressure transducer equipment, to fill data gaps that
occurred for extended periods due to equipment malfunctions. In addition, the surveyed reference
elevation data for the monitoring equipment should be confirmed because of the relatively frequent
subtle variations in water level differences between the river and shallow groundwater.

Other data sources consist of historical manually collected depth to groundwater data for monitoring
wells located at five sites within Mission Reach, including the Hamilton Street Bridge site. At most of
these sites the wells are known or suspected to be abandoned. The available groundwater elevation
data show that groundwater flow within Mission Reach is predominantly away from the river (i.e.,
losing), with a few documented gaining events. Historical manual groundwater monitoring was
generally conducted too infrequently to be of use in determining groundwater-surface water
interactions within Mission Reach.

A shallow basalt ridge is located on the western edge of Mission Reach and crosses the Spokane River
where the river is classified as having little to no interaction with groundwater. The basalt ridge drops
off steeply to the east at the Hamilton Street Bridge property, where the basalt layer is approximately 90
feet deep at the MW8-90 location. Geologic data obtained from available well logs in this area are
consistent with the geologic map depiction of the extent of the basalt ridge where it crops out at the
surface. The initial working CSM indicates that the basalt ridge that forms the western edge of the
Mission Reach area likely serves as a barrier to shallow groundwater flow, but this needs to be
confirmed. At this time there are no known deep wells installed in the basalt ridge within Mission
Reach. This boundary/interface may serve as an area of recharge into the river given the transition from
transmissive SVRP aquifer system to basalt, and warrants further investigation.

The origin of the artesian point source/well is unknown but initial evaluations suggest that it could have
a connection with one or more local features, including the interface between the basalt ridge and
historical riverbank fill material, a possible drainage path associated with a 60-inch sewer line where it
cuts through the basalt and Trent Tunnel.

5.1 Recommended Next Steps

Recommendations for future activities to address data gaps include:

Page | 41



Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach June 21, 2023

Extending the Hamilton Street Bridge continuous water level study for at least a full year
pending a renewal of the site access agreement.

If the continuous monitoring study is extended, conduct routine monitoring and maintenance of
the Hamilton Street Bridge continuous water level monitoring equipment to ensure proper
equipment performance.

Verifying the surveyed refence elevations for all future continuous and manual monitoring
locations at the Hamilton Street Bridge site.

Further investigations of the role of the interface of the basalt ridge with the SVRP aquifer and
historical riverbank fill material, and its role as a possible hydrogeology boundary and an area of
recharge into the river on the western end of Mission Reach.

Further investigations into the origin of the artesian point source/well and its possible
association with one or nearby features (basalt ridge, City infrastructure and the Trent Tunnel,
of which little currently is known).

Page | 42



Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach June 21, 2023

6

References

Aspect Consulting, August 13, 2020. Remedial Investigation Feasibility Study and Cleanup Action Plan,
Front Avenue Properties, Cleanup Site ID: 15185.

City of Spokane interactive map:

Environmental Covenant for the Banner 24 Houre Fuel Stop, Facility ID 55 9533, April 30, 2019.

Era-Miller, B. and S. Wong, 2022. Spokane River PCBs in Biofilm, Sediment, and Invertebrates, 2018 and
2019 Screening Study Results. Environmental Assessment Program, Washington State Department
of Ecology. March, 2022.

Landau Associates, December 10, 2019. Semiannual Monitoring Report, September 17, 2019 Sampling
Event, Hamilton Street Bridge Site.

LimnoTech, November 30, 2022. Spokane River Historical PCB Source Review. Prepared for Spokane
River Regional Toxics Task Force.

LimnoTech, March 9, 2022. Monitoring to Assist in Defining the Sources of PCB Contamination in the
Spokane River Mission Reach.

LimnoTech, August 18, 2020. Follow-up Investigations from Spokane River Multi-media Data Collection.
Prepared for Spokane River Regional Toxics Task Force - draft.

Lunney, Meghan (Avista), May 3, 2023 personal communication via email.

Spokane Aquifer Joint Board (SAJB), 2023. Spokane Valley-Rathdrum Prairie Aquifer Atlas (5th Edition):

Spokane County Water Resources. September 2021. Quality Assurance Project Plan for Hamilton Street
Bridge Groundwater — Surface Water Dynamics Study.

Spokane Environmental Solutions (SES), August 12, 2020. Quarterly Groundwater Monitoring Report —
July 2020, Avista Service Center Garage, East 1411 Mission Avenue.

State of Washington Department of Ecology, Environmental Information & Management (EIM) Database

State of Washington Department of Ecology, Well Construction & Licensing online database

Page | 43



Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach June 21, 2023

State of Washington Department of Ecology, Whats’s In My Neighborhood: Toxic Cleanup Sites

State of Washington Department of Ecology, June 2013. Periodic Review, Spokane Convention Center
Expansion, 200 West Spokane Falls Boulevard.

State of Washington Department of Ecology, July 2004. Enforcement Order Issued for Hamilton Street
Bridge Site.

US Geological Survey, Spokane River Station 21422000 — Green Street:

US Geological Survey, Spokane River Station 21422500 -Spokane, WA:

Washington State Department of Health, Wellhead Protection Areas (10 Year):

Washington State Department of Natural Resources, Geologic Information Portal:

Wyatt Engineering, Inc. June 21, 2001. Surveyed location and reference elevation data for MW9-20,
MW9-40 and MW9-100 monitoring wells at the Hamilton Street Bridge property.
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Shallow Documented Logs GW Well Depth to
Site Name Address FSID csID EIM Study ID Media Documents? Status Basalt PCB Availagble? Monitoring | Locations | GW Data Summary
Encountered? | Contamination? " | Conducted? | Available? | Available?
In June 2020, Ecology issued a no further action
determination for the Avista Corporation Transformer
Avista Cor 1411E Oil Release Site. Avista independently cleaned up a
. P Mission 31739484 | 15180 VCEAO0343 soil, GW yes NFA no no yes yes yes yes O P y . P
Machine Shop Ave transformer oil spill that occurred due to equipment
malfunctioning. The contaminated soil was excavated
and disposed of at an appropriate facility.
During summer 2009, Avista modified parking lots and
roadways at their headquarters facility. On July 9, 2009,
Avista Cor 1403 E an abandoned, single-walled 950-gallon underground
P Mssion 934 27 soil yes NFA no no storage tank (UST) was discovered approximately 2 feet
Headquarterss . .
Ave below the ground surface while constructing a new
parking area that fronts the north side of East Mission
Avenue, between Upriver Drive and North Perry Street.
. This site has been cleaned up and complies with the
Washingt 1411 E
ashington . 75513325 | 10412 soil no NFA no standards in the state’s environmental cleanup law, the
Water Power Mission .
Model Toxics Control Act.
Cleanup began in 1989 and primarily involved releases
from the 14 underground storage tanks (USTs), floor
drains, and drywells where contaminants accumulated
during vehicle maintenance. Contaminants included
City of petroleum, metals, volatile organic compounds, and
Spokane 127 W es on olycyclic aromatic hydrocarbons. All USTs, floor drains
P Mission | 22442438 | 8317 soil, GW yes NFA no no no yes 4 yes polycy y ) L ’
Maintenance Ave map drywells, and approximately 85 tons of contaminated
Shop soil were excavated and disposed offsite, and follow-up
samples were collected from all excavations. Five
groundwater monitoring wells were installed in 2019
and 2020 and sampled quarterly until cleanup levels
were met for all contaminants.
Marinizing Dr 829 E This site has been cleaned up and complies with the
-g ¥ Boone 85161497 | 10777 soil no NFA no standards in the state’s environmental cleanup law, the
Cleaning .
Ave Model Toxics Control Act.
TESORO 2GO 901 E ' This site h:?\s been cIea’ned u'p and complies with the
41429323 | 9047 soil no NFA no standards in the state’s environmental cleanup law, the
62149 Sharp .
Model Toxics Control Act.
Gonzaga 502 E This site has been cleaned up and complies with the
. g Boone 686 1274 soil no NFA no standards in the state’s environmental cleanup law, the
University .
Ave Model Toxics Control Act.
Gonzaga 128 E his site has been cleaned up and complies with the
Universgit Desmet & 748 44 soil no NFA no standards in the state’s environmental cleanup law, the
4 Pearl St E Model Toxics Control Act.
128 E This site has been cleaned up and complies with the
Cascade Seed Desmet 77376647 | 10483 soil no NFA no standards in the state’s environmental cleanup law, the

Model Toxics Control Act.
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Site Name

Address

FSID

CSID

EIM Study ID

Media

Documents?

Status

Shallow
Basalt
Encountered?

Documented
PCB
Contamination?

Logs
Available?

GW
Monitoring
Conducted?

Well
Locations
Available?

Depth to
GW Data
Available?

Summary

Cataldo
Square LLC

922 N
Division
St

14326

13194

soil, GW, air

yes

Cleanup
Complete-Active
O&M/Monitoring

yes

no

yes
(borings)

yes -1 temp
boring

no

no

Ecology has determined no further cleanup is required
at the Cataldo Square LLC property following removal
and remediation of contaminated soils, and
implementing institutional controls. Further action is
still required elsewhere at the site to meet state
cleanup standards. The property was contaminated by
three historical releases: petroleum hydrocarbons from
a former retail fuel station and from a former wholesale
fuel distribution facility, and tetrachloroethylene (PCE)
from a former dry cleaner. Contaminated soil was
excavated from all areas possible, except the City of
Spokane right-of-ways, the neighboring property to the
south, and beneath the main retail building, which is
occupied by several restaurants, a hair salon, and a
credit union.

A soil vapor extraction (SVE) system was installed in
2017 to remove volatile contaminants from the building
footprint. In 2019, the SVE system was converted into a
passive sub-slab depressurization system to reduce
harmful vapors in the retail building. Indoor air
monitoring showed that contaminant concentrations
are safe for workers in a commercial setting. An
environmental covenant was filed to restrict the land-
use to non-residential, and a compliance monitoring
plan was submitted to Ecology that includes long-term
indoor air monitoring.

Northbank
Development

E Cataldo

Ave & N

Division
St

5535217

1027

soil

no

NFA

no

This site has been cleaned up and complies with the
standards in the state’s environmental cleanup law, the
Model Toxics Control Act.

Robert
Rothwell
Property

130 E
Mission

57947758

14525

soil

no

NFA

no

This site has been cleaned up and complies with the
standards in the state’s environmental cleanup law, the
Model Toxics Control Act.

Q-Lube
Division

1430 N
Division
St

10832

14566

soil

no

NFA

no

This site has been cleaned up and complies with the
standards in the state’s environmental cleanup law, the
Model Toxics Control Act.

Crisler Bldg

1007 E
Trent Ave

61685371

9896

soil

no

NFA

no

Cleanup construction at this site is complete and it is
now being monitored. Monitoring can include a variety
of activities, from regular checks to ensure cleanups are
still effective to maintaining equipment that removes
contaminants over time, such as soil vapor extraction
systems.

BNRR Taylor
Edwards
Whse

802 E
Spokane
Falls Blvd
(likely 850
E Spokane
Falls Blvd)

736

780

soil, GW

yes

Cleanup
Complete-Active
O&M/Monitoring

no

no

yes

yes

no

no

Cleanup construction at this site is complete and it is
now being monitored. Monitoring can include a variety
of activities, from regular checks to ensure cleanups are
still effective to maintaining equipment that removes
contaminants over time, such as soil vapor extraction
systems.
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Shallow Documented Logs GW Well Depth to
Site Name Address FSID CSID EIM Study ID Media Documents? Status Basalt PCB Available? Monitoring | Locations | GW Data Summary
Encountered? | Contamination? Conducted? | Available? | Available?
Ecology determined no further cleanup is required at
the UW/Gonzaga Emerald Health Building site following
the excavation and disposal of contaminated soil.
The site was a Spokane and Inland Empire Railroad
railyard, and was later developed into a foundry and
building materials storage.
UVI\E/n:S;)rr;zlzga Spiigne 82420 15310 soil ves NEFA no no Environmental assessments in 2005 and 2909 identi'fied
Health Bldg Falls Bivd petroleum hydrocarbons, metal.s, polycy'cllc aromatic
hydrocarbons (PAHs), and volatile organic compounds
(VOCs) in soil. In September and October 2020,
contaminated soil was excavated, and follow-up
samples showed cleanup is complete.
The site is being redeveloped for the University of
Washington School of Medicine Spokane program.
SW
BNRR Taylor Corner no, GW This site has confirmed or suspected contamination
Edwards A Trent Ave 737 913 soil, GW yes Cleanup Started impacts no no yes no no that could potentially harm people and the
& documented environment. It is in the state cleanup process under
Spokane the Model Toxics Control Act.
Spokane Main 703 E This site has been cleaned up and complies with the
Office Vehicle Trent Ave | 1621852 | 7437 soil no NFA no standards in the state’s environmental cleanup law, the
Maintenance Model Toxics Control Act.
1842 E
Riverpark ;outh 73902 15456 soil, GW ves NEA no no yes? ves yes on ves This site h:?\s been cIea’ned u'p and complies with the
Apartments Riverton map standards in the state’s environmental cleanup law, the
Ave Model Toxics Control Act.
This site has confirmed or suspected contamination
_Becks 108N 45389238 | 3233 soil yes Cleanup Started no no that. could poten.tlélly harm people and the
Radiator Shop Napa St environment. It is in the state cleanup process under
the Model Toxics Control Act.
2329 E This site has been cleaned up and complies with the
Troy Laundry 651 1184 GW no NFA unknown no no likely no no standards in the state’s environmental cleanup law, the
Sprague .
Model Toxics Control Act.
1 South 51S This site has been cleaned up and complies with the
Madelia Madelia 17129 14536 soil no NFA no standards in the state’s environmental cleanup law, the
Street St Model Toxics Control Act.
e e by e Pl Ll s
Hour Fuel Madelia 5559533 | 13291 | Banner_FS5559533 soil, GW yes NFA no no no yes yes yes . L .
Stop Street website or email PLIA. Records for this site may be held
by both Ecology and PLIA.
Goebel 1800 E ' This site h:?\s been cIea’ned u'p and complies with the
Construction Trent Ave 3643858 7548 soil no NFA no standards |'n the state’s environmental cleanup law, the
Model Toxics Control Act.
Spokane Fire 1515 This site has been cleaned up and complies with the
. West 1st 1425973 3728 soil no NFA no standards in the state’s environmental cleanup law, the
Station 4 .
Ave Model Toxics Control Act.
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Site Name

Address

FSID

CSID

EIM Study ID

Media

Documents?

Status

Shallow
Basalt
Encountered?

Documented
PCB
Contamination?

Logs
Available?

GW
Monitoring
Conducted?

Well
Locations
Available?

Depth to
GW Data
Available?

Summary

Spokane
Custom Wood
Treating

724N
Perry

690

1319

soil only
(GW tested,
6 MWs)

yes

NFA

no

no

no

Spokane Custom Wood Treating preserved commercial
lumber with chemicals from the mid-1970s through
1996. These chemicals included pentachlorophenol
(PCP) dissolved in diesel fuel or fuel oil until it was
replaced with copper naphthenate. Sampling at the site
found PCP, diesel, and polycyclic aromatic
hydrocarbons (PAHs) in soil at levels above what is
allowed by state regulations. PAHs are a byproduct of
the incomplete burning of organic substances such as
diesel or fuel oils. The contaminated areas of concern
were: 1) the hoist and vault area, 2) the dip tank along
the eastern property boundary, and 3) the area
northwest of the dip tank near test pit 5. Initial
sampling of groundwater detected diesel and penta.
However, follow-up sampling did not detect either
chemical.

Layrite
Products

1225 E
Trent Ave

68514797

10167

soil

no

NFA

no

This site has been cleaned up and complies with the
standards in the state’s environmental cleanup law, the
Model Toxics Control Act.

Erie
Stormwater

West
adjacent
to 504 N

Erie

Street

91719

14975

soil (GW
encountered
- no wells)

yes

Awaiting Cleanup

no

no

no

This site has confirmed or suspected contamination
that could potentially harm people and the
environment. It is in the state cleanup process under
the Model Toxics Control Act.

Erie Street
Iron Foundary

325N Erie
Street

31272

15017

soil

very
minimal info

Awaiting Cleanup

no info

no

In 2019 while the City of Spokane was excavating on the
property to create a swale, workers encountered
contaminated soil. Ecology completed an initial
investigation on June 5, 2019, and observed stained soil
that had a strong odor. We issued the City of Spokane
an Early Notice Letter in August 2019, informing them
that the site would be added to our Hazardous Sites List
of all known contaminated properties in Washington. A
brass and iron works foundry operated on the property
from 1910 to 1950.

Brown
Building
Supply

112 N Erie
Street

8773

15185

VCEA0351

soil, GW

yes

Cleanup Started

no

no

yes

yes

yes

yes

This site has confirmed or suspected contamination
that could potentially harm people and the
environment. It is in the state cleanup process under
the Model Toxics Control Act.

MLK
Extension
Right of Way

n/a

56407

14800

soil

very
minimal info

Awaiting Cleanup

no info

no

During excavation to work on a water main, the City of
Spokane encountered contaminated soil near the
Spokane River. The excavated material was stockpiled
and covered. Ecology visited the site to perform an
initial investigation on August 21, 2018, and completed
follow-up visits on August 30 and September 5, 2018.
The stockpile was tested and found to contain:
Polycyclic aromatic hydrocarbons, Diesel and heavy oil.
The contaminated stockpile was disposed properly at
the Graham Road landfill. The city excavated only as far
was was necessary to complete the water main work.
The holes were backfilled with clean material. The
entire area will be capped with clean fill and pavement.
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Site Name

Address

FSID

CSID

EIM Study ID

Media

Documents?

Status

Shallow
Basalt
Encountered?

Documented
PCB
Contamination?

Logs
Available?

GW
Monitoring
Conducted?

Well
Locations
Available?

Depth to
GW Data
Available?

Summary

The contamination appears to have come from
Western Light Metals. Ecology has added the site to the
Confirmed and Suspected Contaminated Sites List.

Hamilton
Street Bridge

111 N Erie
Street

84461527

3509

FS84461527,
VCEAO0351

soil, GW

yes

Construction
Complete-
Performance
Monitoring

no

no

yes

yes

yes on
map

yes

Ecology held a public comment period September 28 -
October 27, 2020, for a Cleanup Action Plan (CAP)
amendment, Prospective Purchaser Consent Decree,
and Scope of Work and Schedule for a multi-family
residential development Sagamore Spokane, LLC is
planning on a portion of the site. The CAP amendment
explains how the development will enhance the
cleanup actions already in place, prevent contaminants
from leaving the site during construction, and protect
occupants of the new buildings. The Scope of Work and
Schedule details engineering, construction, and
operations and monitoring reporting requirements, and
the schedule for completing these milestones. Ecology
held a public meeting October 14, 2020, (view the
presentation), and responded to two sets of comments.
The draft documents were finalized with minor
modifications to the CAP amendment to ensure new
pilings don't adversely affect groundwater.

Daybreak
Youth Services

960 E 3rd
Ave

47615

15436

soil

yes

Awaiting Cleanup

yes

no

In 2021, Ecology awarded Spokane Housing Authority a
planning grant through the Affordable Housing Grant
Program to further investigate contamination at this
site. The goal is to clean up the site so it can be
developed into affordable housing. The 1.8-acre
property is on the north side of Interstate 90 just east
of downtown Spokane.

Spokane City
CS0O 33-2

902 E
Sprague
Ave

90395721

12491

GW

yes

Cleanup Started

yes

no

yes - soil

yes

no

no

This site has confirmed or suspected contamination
that could potentially harm people and the
environment. It is in the state cleanup process under
the Model Toxics Control Act.

Bestway
Motor Freight

822 E
Pacific
Ave

4354868

7572

soil, GW

no

Cleanup Started

unknown

no

no

yes

no

no

This site has confirmed or suspected contamination
that could potentially harm people and the
environment. It is in the state cleanup process under
the Model Toxics Control Act.

Rays Truck
Service

727 E
Pacific
Ave

92251338

11060

soil

no

NFA

no

This site has been cleaned up and complies with the
standards in the state’s environmental cleanup law, the
Model Toxics Control Act.

Divines Auto
Center

701 E 2nd
Ave

23921841

5739

soil

no

NFA

no

This site has been cleaned up and complies with the
standards in the state’s environmental cleanup law, the
Model Toxics Control Act.
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Conducted?

Well
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Depth to
GW Data
Available?

Summary

Loomis
Armored Inc

806 E 2nd
Ave

98812564

11335

soil

no

NFA

no

This site has been cleaned up and complies with the
standards in the state’s environmental cleanup law, the
Model Toxics Control Act.

Automatic
Cantten
Company

601 E 3rd
Ave

85545626

10826

soil

no

NFA

no

This site has been cleaned up and complies with the
standards in the state’s environmental cleanup law, the
Model Toxics Control Act.

Becker Buick
Sprague Ave

636 E
Sprague

6237923

5398

soil

yes

NFA

yes

no

The site has been an automobile sales and service
facility since 1953. Cleanup began in December 1991
when an underground storage tank containing waste oil
and its piping were removed. Eight tons of
contaminated soil around the former tank were
excavated and disposed at a landfill. Investigation and
cleanup continued in 2002 when two underground
storage tanks holding gasoline and the hydraulic
automotive hoists inside the service building were
removed. Another 10 tons of soil were removed and
disposed. Some contaminated soil remains under
structures that could be damaged by trying to remove
the soil. Groundwater is not contaminated. Ecology
filed an environmental covenant for the property to
prevent activities that would expose humans and the
environment to remaining contamination and warn
future owners of its presence. In 2009, Ecology issued a
no further action letter stating that cleanup is
complete.

US Bank
Spokane

627 E
Sprague

75413268

10406

soil

no

NFA

no

This site has been cleaned up and complies with the
standards in the state’s environmental cleanup law, the
Model Toxics Control Act.

Avista 535 E
Riverside Ave

535E
Riverside
Ave

5554

13105

soil

yes

NFA

yes

no

This site has been cleaned up and complies with the
standards in the state’s environmental cleanup law, the
Model Toxics Control Act.

Avista 601 E
Riverside Ave

601 E
Riverside
Ave

1822

13181

soil

yes

NFA

yes

no

This site has been cleaned up and complies with the
standards in the state’s environmental cleanup law, the
Model Toxics Control Act.

Carburetor
Ignition

433 E
Sprague
Ave

732

22

soil

yes

NFA

limited info

no

The site was formerly used for auto wrecking, which
caused soil to be contaminated with waste oil, metals,
methyl tertiary butyl ether (MTBE), and polychlorinated
biphenyls (PCBs). Ecology conducted a site hazard
assessment of the property in 1994, and ranked the site
a 3. Sites are ranked on a scale of 1 to 5, with 1
representing the highest potential threat to people and
the environment. Later that year, the owners began
investigating the contamination. In 2002, the owners
cleaned it up by excavating contaminated soil and
taking it to a landfill. During excavation, a heating oil
tank was found and removed. Follow-up soil samples
confirmed contamination was removed, and
groundwater wasn't affected. Ecology removed the site
from the Hazardous Sites List in 2003.
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Shallow Documented Logs GW Well Depth to
Site Name Address FSID CSID EIM Study ID Media Documents? Status Basalt PCB Availagble? Monitoring | Locations | GW Data Summary
Encountered? | Contamination? " | Conducted? | Available? | Available?
Sprague & 504 E This site has been cleaned up and complies with the
Sherman Sprague | 73276715 | 10318 soil no NFA no standards in the state’s environmental cleanup law, the
Business Bldg Ave Model Toxics Control Act.
220 E 2nd This site has been cleaned up and complies with the
Jones Radiator 44546637 | 9230 soil no NFA no standards in the state’s environmental cleanup law, the
Ave .
Model Toxics Control Act.
This site has confirmed or suspected contamination
Unocal 5- ?1.7.5 23886367 | 8398 soil, GW yes Cleanup Started yes but'may no yes - well yes no no that' could poten'tlélly harm people and the
4986 Division be fill environment. It is in the state cleanup process under
the Model Toxics Control Act.
This site has been cleaned up and complies with the
West Central 41 W 3rd 1649608 | 14423 soil yes NFA no no standards in the state’s environmental cleanup law, the
LLC Ave .
Model Toxics Control Act.
35 W This site has confirmed or suspected contamination
S Pest that Id potentially h I d th
prague res Pacific 12835 1340 soil, GW yes Cleanup Started unknown no no possible no no 2 . could po en' I? ¥ harm people and the
Control Ave environment. It is in the state cleanup process under
the Model Toxics Control Act.
Valor Haven 108 S This site has been cleaned up and complies with the
State 4586 11850 soil no NFA no standards in the state’s environmental cleanup law, the
Bldg .
Street Model Toxics Control Act.
Division W This site has confirmed or suspected contamination
Gat that Id potentially h I d th
_a eway Riverside 76458 14494 soil yes Awaiting Cleanup yes no @ . could po en. I? y harm peopie and the
Project-3 W Ave environment. It is in the state cleanup process under
Riverside the Model Toxics Control Act.
Division AW This site has confirmed or suspected contamination
Qateway Riverside 33682 14488 soil yes Awaiting Cleanup yes no that' could poten'tlélly harm people and the
Project-4 W Ave environment. It is in the state cleanup process under
Riverside the Model Toxics Control Act.
FUDS-RRA- 100 E - This site h:?\s been cIea,ned u-p and complies with the
. 32546396 | 3964 soil yes NFA yes no standards in the state’s environmental cleanup law, the
2_WAUKON Main Ave .
Model Toxics Control Act.
The Spokane Convention Center Expansion site covers
5.6 acres and borders the Centennial Trail and Spokane
River on the north. Historically, the site has been used
for residential, industrial, commercial, and medical
services. Early records show the W.R. Marvin's Planing
Mill was located in the northern portion of the site, and
the original Sacred Heart Hospital was in the western
Spokane no but pqrtion. By_1901, the plgning mi.II was removed and a.
Convention 200 W have table s on railroad freight off-loading terminal was constructed in
Spokane 4862681 1580 soil, GW yes NFA no no yes y yes the central and northern portions of the property. The
Center of GW map . . L
. Falls Blvd . Great Northern Railroad also constructed its mainline
Expansion elevations

across the northern portion of the site.

Other uses included a junkyard, paint shop, Washington
Water Power electrical substation, freight loading and
off-loading, and mainline rail pass-through. In 1974, the
Spokane Convention Center was constructed and
portions of the site were used for the 1974 World'’s
Fair. Contractors did multiple site assessments over the
years. Investigations showed petroleum and metals
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contamination in soil in the central portion of the site.
Polycyclic aromatic hydrocarbons (PAHs) and metals
were also found in groundwater.

Spokane
Convention
Center
Expansion 2

332N
Spokane
Falls Ct

13149

12061

soil, GW

yes

NFA

unknown

no

no

yes

no

no

Ecology has determined no further action is required at
the Spokane Convention Center Expansion 2 Site
following the limited excavation of contaminated soils,
groundwater monitoring, and implementation of
engineered and institutional controls. You may learn
more in the cleanup report. Petroleum, metals, and
polycyclic aromatic hydrocarbons were discovered in
soil and groundwater during a renovation project in
2004. Groundwater samples collected from 2004-2005
were below cleanup levels for four consecutive
quarters. In 2013, approximately 14,728 tons of
contaminated soil were removed and disposed off-site.
A cap consisting of concrete, asphalt, and landscape
was installed to prevent direct contact to contaminated
soils, and minimize the migration of contaminants to
groundwater. An environmental covenant was recorded
with Spokane County to ensure protection of the cap
and restrict future land use. Ecology has issued a no
further action letter that describes what was done to
clean up the site and how Ecology confirmed that the
cleanup was successful.

Atomic
Chemical Corp

311N
Riverpoint

637

1804

GW, surface
water

no

NFA

unknown

no

no

possible

no

no

This site has been cleaned up and complies with the
standards in the state’s environmental cleanup law, the
Model Toxics Control Act.

Sterling
Property

230N
Division

4299029

13208

soil

yes

Cleanup Started

yes

yes

This site has confirmed or suspected contamination
that could potentially harm people and the
environment. It is in the state cleanup process under
the Model Toxics Control Act.

24-28 E
Spokane Falls
Blvd

24-28 E
Spokane
Falls Blvd

8544

12975

soil

yes

Cleanup Started

yes

yes

This site has confirmed or suspected contamination
that could potentially harm people and the
environment. It is in the state cleanup process under
the Model Toxics Control Act.

FUDS-RRA-6-
Trenwood

100 E
Main Ave

30346918

2327

soil

yes

NFA

yes

no

This site has been cleaned up and complies with the
standards in the state’s environmental cleanup law, the
Model Toxics Control Act.
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Shallow Documented Logs GW Well Depth to
Site Name Address FSID CSID EIM Study ID Media Documents? Status Basalt PCB Availagble? Monitoring | Locations | GW Data Summary
Encountered? | Contamination? " | Conducted? | Available? | Available?
WA WsU 310N This site has been cleaned up and complies with the
Academic Bldg | Riverpoint | 4385472 | 3355 soil no NFA no standards in the state’s environmental cleanup law, the
Site Blvd Model Toxics Control Act.
Health Riverpoint | 23873377 | 14489 soil, GW no Cleanup Started unknown no no yes no no . P . y peop
Science Bld Blvd environment. It is in the state cleanup process under
& the Model Toxics Control Act.
Peirone 524 E This site has been cleaned up and complies with the
Product 12475572 | 7942 soil no NFA no standards in the state’s environmental cleanup law, the
Trent Ave .
Company Model Toxics Control Act.
wsu This site has confirmed or suspected contamination
Uni it 624 Front that Id potentially h I d th
. nllver5| y ron 5954 14390 soil yes Cleanup Started yes no @ . could po en. I? y harm peopie and the
District Health Ave environment. It is in the state cleanup process under
Clinic the Model Toxics Control Act.
In 2005, about 610 tons of soil containing petroleum
hydrocarbons, metals, polycyclic aromatic
hydrocarbons (PAHs), and polychlorinated biphenyls
(PCBs) were removed from the site. Contaminated soil
remains onsite, and engineered controls are in place to
Schade 528 E prevent human exposure, surface water infiltration
6724162 | 4643 soil yes NFA no yes through the affected area, and potential migration of
Brewery Trent Ave . . .
contaminants. These engineered controls include
asphalt paving and a drainage system to redirect
surface water runoff to bio-filtration basins. An
environmental covenant was filed in 2006 to prevent
activities that could disturb the contaminants remaining
onsite.
534 E This site has been cleaned up and complies with the
Inland Metals 669 1808 soil no NFA yes standards in the state’s environmental cleanup law, the
Trent .
Model Toxics Control Act.
This site has confirmed or suspected contamination
606N es in parts of that could potentially harm people and the
SIRTI Riverpoint 683 1187 soil, GW yes Awaiting Cleanup y P no yes yes no no . P . y peop
Dr the property environment. It is in the state cleanup process under
the Model Toxics Control Act.
WA WSU 665 N This site has confirmed or suspected contamination
Spok that Id potentially h I d th
_po ar.1e Riverpoint 1594 11567 soil no Cleanup Started no a.cou PO en. I? y harm peopie and the
Biomedical Dr environment. It is in the state cleanup process under
Bldg the Model Toxics Control Act.
Riverpoint RiVerpoi This site has been cleaned up and complies with the
point .
Development BLVD 704 1423 soil no NFA no standards in the state’s environmental cleanup law, the
Parcel 1A

Model Toxics Control Act.
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach

June 21, 2023

Shallow Documented Logs GW Well Depth to
Site Name Address FSID CSID EIM Study ID Media Documents? Status Basalt PCB Available? Monitoring | Locations | GW Data Summary
Encountered? | Contamination? Conducted? | Available? | Available?
The former Sheraton Spokane Hotel property, now the
Double Tree Hotel, became part of the Convention
Center Expansion site in 2004. Several investigations
took place at the site in the 1990s to determine the
nature and extent of contamination. Petroleum product
and metals were found in shallow soil under the
parking lot east of the Sheraton Hotel and in the central
portion of the site. Polycyclic aromatic hydrocarbons
(PAHs) and metals were also found in groundwater. The
Sheraton 322 N no, GW site required cleanup because the contamination in soil
Spokane Hotel | Spokane 724 65 soil, GW yes NFA impacts no no yes no no and groundwater gxcgeded stat_e standards.
Groundwater monitoring done in February 2005 for
Property Falls Ct documented

petroleum, PAHs, and metals met state cleanup
standards. Contaminated soil that could not be
removed was covered or capped with building
structures or pavement during the Convention Center
expansion. Because some contaminated soil remains,
an environmental covenant restricting land use was
placed on the property. The environmental covenant
also serves as a way to maintain the cleanup that was
performed. After the cleanup, Ecology removed the site
from the Hazardous Sites List.
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Appendix B:
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach

June 21, 2023

Well
Ground TOC GW Depth Screen
Elevation Elevation Elevation to GW Interval
SITE NAME Address FSID CSID Monitoring Wells Calculated_Lat Calculated_Long (ft) (ft) Date (ft) (ft) Bottom of well (feet bTOC) (ft)
Avista Corp Machine
Shop 1411 E Mission Ave 31739484 15180 MW-1 47.67440269 -117.3891914 1,896.94 8/20/2018 1864.53 32.41 unknown
10/10/2018 1865.11 31.83
11/20/2018 1866.06 30.88
Data sources MW-1A 47.67463615 -117.3898841 1,906.96 7/31/2019 1866.04 40.92 35-45
Spokane
Environmental
Solutions (SES),
August 12, 2020. 10/23/2019 1867.57 39.39
Quarterly Groundwater
Monitoring Report — July
2020, 12/20/2019 1867.87 39.09
Avista Service Center
Garage, East 1411
Mission Avenue. 1/3/2020 1867.80 39.16
1/16/2020 1868.20 38.76
EIM Website 7/21/2020 1867.83 39.13
10/14/2020 1866.83 40.13
MW-2 47.67364069 -117.3896354 1,897.60 8/17/2018 1866.35 31.25 25-35
10/10/2018 1867.19 30.41
7/31/2019 1866.35 31.25
10/23/2019 1867.76 29.84
12/20/2019 1868.05 29.55
1/3/2020 1868.00 29.60
1/16/2020 1868.39 29.21
7/21/2020 1868.03 29.57
10/14/2020 1867.01 30.59
MW-3 47.67400295 -117.3873169 1,887.57 8/17/2018 1866.73 20.84 25-35
10/10/2018 1867.61 19.96
7/31/2019 1866.69 20.88
10/23/2019 1868.21 19.36
12/20/2019 1868.47 19.10
1/3/2020 1868.42 19.15
1/16/2020 1868.85 18.72
7/21/2020 1868.44 19.13
10/14/2020 1867.44 20.13
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach

June 21, 2023

Well
Ground TOC GW Depth Screen
Elevation Elevation Elevation to GW Interval
SITE NAME Address FSID CsID Monitoring Wells Calculated_Lat Calculated_Long (ft) (ft) Date (ft) (ft) Bottom of well (feet bTOC) (ft)
MW-4 47.658951 -117.385554 1,888.10 8/17/2018 1866.72 21.38 15-25
10/10/2018 1867.60 20.50
7/31/2019 1866.69 21.41
10/23/2019 1868.09 20.01
12/20/2019 1868.36 19.74
1/3/2020 1868.31 19.79
1/16/2020 1868.72 19.38
7/21/2020 1868.31 19.79
10/14/2020 1867.32 20.78
MW-5A 47.67409583 -117.3895734 1,898.88 8/17/2018 1855.47 32.63 unknown
10/10/2018 1856.34 31.76
MW-5B 47.67409583 -117.3895734 1,901.72 7/31/2019 1866.31 35.41 33-43
10/23/2019 1867.78 33.94
12/20/2019 1868.07 33.65
1/3/2020 1868.01 33.71
1/16/2020 1868.40 33.32
7/21/2020 1868.04 33.68
10/14/2020 1867.01 34.71
Banner 24 Hour Fuel
Stop 126 N Madelia St 5559533 13291 MW-1 47.658637 -117.38535 100.80 5/8/2018 79.51 21.29
Monitoring likely
ongoing thru 2023 3/19/2019
6/12/2019 72.21 28.59
Data sources 9/30/2019
Environmental
Covenant for the
Banner 24 Houre Fuel
Stop, 12/11/2019
Facility ID 55 9533, April
30, 2019. 3/22/2020 73.11 27.69
6/27/2020 74.08 26.72
EIM Website 12/20/2020 72.44 28.36
7/13/2021
12/4/2021 72.63 28.17
MW-2 47.658942 -117.38536 98.20 5/8/2018 79.44 18.76
3/19/2019 72.25 25.95
6/12/2019 72.25 25.95
9/30/2019 72.25 25.95
12/11/2019 72.25 25.95
3/22/2020 73.14 25.06
6/27/2020 74.12 24.08
Page | B-4



Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach

June 21, 2023

Well
Ground TOC GW Depth Screen
Elevation Elevation Elevation to GW Interval
SITE NAME Address FSID CsID Monitoring Wells Calculated_Lat Calculated_Long (ft) (ft) Date (ft) (ft) Bottom of well (feet bTOC) (ft)
12/20/2020 72.48 25.72
7/13/2021 70.73 27.47
12/4/2021 72.67 25.53
MW-3 47.658951 -117.385554 97.51 5/8/2018 79.46 18.05
3/19/2019 72.27 25.24
6/12/2019 72.27 25.24
9/30/2019 72.27 25.24
12/11/2019 72.27 25.24
3/22/2020 73.18 24.33
6/27/2020 74.15 23.36
12/20/2020 72.50 25.01
7/13/2021 70.78 26.73
12/4/2021 72.68 24.83
MW-4 47.65894 -117.385147 97.90 5/8/2018 79.44 18.46
3/19/2019 72.23 25.67
6/12/2019 72.23 25.67
9/30/2019 72.23 25.67
12/11/2019 72.23 25.67
3/22/2020 73.12 24.78
6/27/2020 74.08 23.82
12/20/2020 72.43 25.47
7/13/2021 70.69 27.21
12/4/2021 72.62 25.28
Brown Building Supply 112 N Erie Street 8773 15185 MW-9-40 47.65913438 -117.3940715 1886.67 1886.48 1/21/2020 1870.40 16.08 41.60 35-40
7/20/2020 na
Data sources MW-9-100 47.65914172 -117.3940403 1887.26 1886.88 1/21/2020 1870.07 16.41 97.70 92-97
Aspect Consulting,
August 13, 2020.
Remedial
Investigation
Feasibility Study 7/20/2020 na
and Cleanup Action
Plan, Front Avenue
Properties, Cleanup Site
ID: 15185. MW-9-20 47.65914383 -117.3941223 1886.36 1886.16 1/21/2020 1870.45 15.71 21.10 10-20
7/20/2020 1870.16 16.00
EIM Website AMW-01 47.65928644 -117.3919196 1889.56 1889.23 1/21/2020 1870.47 18.76 26.90 17-27
7/20/2020 1870.13 19.10
AMW-02 47.65998878 -117.3930647 1888.75 1888.50 1/21/2020 1870.38 18.12 25.00 15-25
7/20/2020 1870.09 18.41
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach

June 21, 2023

Well
Ground TOC GW Depth Screen
Elevation Elevation Elevation to GW Interval
SITE NAME Address FSID CsID Monitoring Wells Calculated_Lat Calculated_Long (ft) (ft) Date (ft) (ft) Bottom of well (feet bTOC) (ft)
AMW-03 47.65967015 -117.3934939 1887.07 1886.67 1/21/2020 1870.37 16.30 24.80 15-25
7/20/2020 1870.08 16.59
City of Spokane
Maintenance Shop 127 W Mission Ave 22442438 8317 MW-1/MW-1901 1880.31 1880.05 8/30/2019 1860.08 19.97
All wells may be
abandoned due to NFA
status 9/13/2019 1859.73 20.32
9/18/2019 1860.39 19.66
Data sources 9/19/2019 1860.63 19.42
Budinger & Assoc., 22
March 2021.
Groundwater Sampling
and Chemical Analysis
(Quarterly Report), 1/8/2020 1862.09 17.96
Normandie Facility
Remediation. 2/12/2020 na
Ecology, August 6, 2020.
NFA letter for City of
Spokane Maintenance
Shop 2/24/2020 1863.58 16.47
3/19/2020 1862.72 17.33
Second report indicates
wells MW-4 & MW-5 are
closed/abandoned 6/5/2020 1865.83 14.22
8/12/2020 1860.70 19.35
10/1/2020 1860.91 19.14
2/10/2021 1863.07 16.98
MW-2/MW-1902 1880.52 1880.14 8/30/2019 1860.05 20.09
9/13/2019 1859.58 20.56
9/18/2019 1860.56 19.58
9/19/2019 1860.71 19.43
1/8/2020 1862.05 18.09
2/12/2020 na
2/24/2020 1863.53 16.61
3/19/2020 1862.49 17.65
6/5/2020 1865.67 14.47
8/12/2020 1860.56 19.59
10/1/2020 1860.74 19.40
2/10/2021 1863.01 17.13
MW-3/MW-1903 1880.24 1879.95 8/30/2019 1860.11 19.84
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach

June 21, 2023

&7

Well
Ground TOC GW Depth Screen
Elevation Elevation Elevation to GW Interval
SITE NAME Address FSID CsID Monitoring Wells Calculated_Lat Calculated_Long (ft) (ft) Date (ft) (ft) Bottom of well (feet bTOC) (ft)
9/13/2019 1859.76 20.19
9/18/2019 1860.54 19.41
9/19/2019 1860.69 19.26
1/8/2020 1862.11 17.84
2/12/2020 na
2/24/2020 1863.60 16.35
3/19/2020 1862.70 17.25
6/5/2020 1865.83 14.12
8/12/2020 1860.71 19.24
10/1/2020 1860.88 19.07
2/10/2021 1863.09 16.86
MW-4/MW-2001 1905.05 1904.78 2/12/2020 1863.77 41.01
2/24/2020 1863.45 41.33
3/19/2020 1862.56 42.22
6/5/2020 1865.69 39.09
8/12/2020 1860.53 44.25
10/1/2020 1860.81 43.97
2/10/2021 1862.95 41.83
MW-5/MW-2002 1887.20 1886.92 2/12/2020 1863.52 23.40
2/24/2020 1863.23 23.69
3/19/2020 1862.35 24.57
6/5/2020 1866.01 20.91
8/12/2020 1860.36 26.56
10/1/2020 1860.54 26.38
2/10/2021 1862.74 24.18
Hamilton Street Bridge
Street 111 N Erie Street 84461527 3509 ATC7-20 47.65842145 -117.3949771 1886.76 1/31/2006 1873.08 13.68
8/8/2006 1868.67 18.09
Data sources 2/12/2007 1870.43 16.33
Landau Associates,
December 10, 2019.
Semiannual Monitoring
Report, September 17,
2019 Sampling Event,
Hamilton Street Bridge
Site” 9/6/2007 1868.16 18.60
A for historical depth to
groundwater data and
survey data for all wells
exceot MW cluster. 2/13/2008 1869.67 17.09
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach

June 21, 2023

Well
Ground TOC GW Depth Screen
Elevation Elevation Elevation to GW Interval
SITE NAME Address FSID CsID Monitoring Wells Calculated_Lat Calculated_Long (ft) (ft) Date (ft) (ft) Bottom of well (feet bTOC) (ft)
9/10/2008 1869.03 17.73
June 2001 Wyatt
Engineering survey data
for MW9 clustered
monitoring wells. 2/5/2009 1871.37 15.39
8/19/2009 1869.14 17.62
EIM Website 3/25/2010 1870.03 16.73
8/17/2010 1868.09 18.67
2/3/2011 1874.61 12.15
9/22/2011 1869.05 17.71
2/28/2012 1870.25 16.51
9/5/2012 1869.06 17.70
2/20/2013 1870.94 15.82
9/5/2013 1868.68 18.08
3/20/2014 1875.78 10.98
9/10/2014 1868.86 17.90
3/2/2015 1873.56 13.20
9/28/2015 1868.16 18.60
3/3/2016 1873.60 13.16
9/13/2016 1868.00 18.76
3/23/2017 1880.12 6.64
9/6/2017 1868.86 17.90
3/12/2018 1872.06 14.70
8/28/2018 1868.75 18.01
3/7/2019 1869.98 16.78
9/17/2019 1868.31 18.45
3/9/2020 1870.84 15.92
9/28/2020 1868.92 17.84
3/22/2021 1870.86 15.90
9/7/2021 1867.87 18.89
3/24/2022 1873.71 13.05
MW2-20 47.65920773 -117.3964279 1888.42 1/31/2006 1872.34 16.08
1884.84 8/8/2006 1870.50 17.92
2/12/2007 1870.86 17.56
9/6/2007 1870.39 18.03
2/13/2008 1870.86 17.56
9/10/2008 1870.66 17.76
2/5/2009 1870.87 17.55
8/19/2009 1870.46 17.96
3/25/2010 1870.87 17.55
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach

June 21, 2023

Well
Ground TOC GW Depth Screen
Elevation Elevation Elevation to GW Interval
SITE NAME Address FSID CsID Monitoring Wells Calculated_Lat Calculated_Long (ft) (ft) Date (ft) (ft) Bottom of well (feet bTOC) (ft)
8/17/2010 1868.50 19.92
2/3/2011 1873.28 15.14
9/22/2011 1869.88 18.54
2/28/2012 1871.03 17.39
9/5/2012 1870.33 18.09
2/20/2013 1871.04 17.38
9/5/2013 1870.35 18.07
3/20/2014 1875.34 13.08
9/10/2014 1870.42 18.00
3/2/2015 1872.19 16.23
9/28/2015 1870.34 18.08
3/3/2016 1872.79 15.63
9/13/2016 1869.08 19.34
3/23/2017 1880.39 8.03
9/6/2017 1870.41 18.01
3/12/2018 1871.40 17.02
8/28/2018 1870.58 14.26
3/7/2019 1870.86 13.98
9/17/2019 1870.70 14.14
3/9/2020 1871.24 13.60
9/28/2020 1870.69 14.15
3/22/2021 1871.56 13.28
9/7/2021 1870.61 14.23
11/23/2021 1871.15 13.69
1/24/2022 1871.40 13.44
3/2/2022 1871.62 13.22
3/24/2022 1873.28 11.56
1/25/2023 1871.16 13.68
4/27/2023 1872.38 12.46
MW4-20 47.65971358 -117.3953068 1887.44 1/31/2006 1872.87 14.57
1884.25 8/8/2006 1868.83 18.61
2/12/2007 1870.43 17.01
9/6/2007 1868.36 19.08
2/13/2008 1869.72 17.72
9/10/2008 1869.28 18.16
2/5/2009 1871.30 16.14
8/19/2009 1869.34 18.10
3/25/2010 1870.02 17.42
8/17/2010 1868.19 19.25
2/3/2011 1874.39 13.05
9/22/2011 1869.18 18.26
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach

June 21, 2023

Well
Ground TOC GW Depth Screen
Elevation Elevation Elevation to GW Interval
SITE NAME Address FSID CsID Monitoring Wells Calculated_Lat Calculated_Long (ft) (ft) Date (ft) (ft) Bottom of well (feet bTOC) (ft)
2/28/2012 1870.06 17.38
9/5/2012 1869.31 18.13
2/20/2013 1870.96 16.48
9/5/2013 1868.85 18.59
3/20/2014 1875.72 11.72
9/10/2014 1869.09 18.35
3/2/2015 1873.31 14.13
9/28/2015 1868.42 19.02
3/3/2016 1873.48 13.96
9/13/2016 na
3/23/2017 1880.14 7.30
9/6/2017 1869.14 18.30
3/12/2018 1871.96 15.48
8/28/2018 1869.03 15.22
3/7/2019 1870.05 14.20
9/17/2019 1868.69 15.56
3/9/2020 1870.88 13.37
9/28/2020 1869.14 15.11
3/22/2021 1870.94 13.31
9/7/2021 1868.14 16.11
11/23/2021 1870.02 14.23
1/24/2022 1870.65 13.60
3/2/2022 1870.33 13.92
3/24/2022 1873.61 10.64
1/25/2023 1870.54 13.71
4/27/2023 1872.34 11.91
MW8-20 47.65881067 -117.3974155 1892.06 1/31/2006 1872.42 19.64
8/8/2006 1870.84 21.22
2/12/2007 1871.01 21.05
9/6/2007 1870.55 21.51
2/13/2008 1871.03 21.03
9/10/2008 1870.80 21.26
2/5/2009 1871.10 20.96
8/19/2009 1870.66 21.40
3/25/2010 1871.03 21.03
8/17/2010 1870.31 21.75
2/3/2011 1873.50 18.56
9/22/2011 1870.33 21.73
2/28/2012 1871.26 20.80
9/5/2012 1870.56 21.50
2/20/2013 1871.32 20.74
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach

June 21, 2023

Well
Ground TOC GW Depth Screen
Elevation Elevation Elevation to GW Interval
SITE NAME Address FSID CsID Monitoring Wells Calculated_Lat Calculated_Long (ft) (ft) Date (ft) (ft) Bottom of well (feet bTOC) (ft)
9/5/2013 1870.63 21.43
3/20/2014 1875.63 16.43
9/10/2014 1870.71 21.35
3/2/2015 1872.48 19.58
9/28/2015 1870.64 21.42
3/3/2016 1873.05 19.01
9/13/2016 1870.01 22.05
3/23/2017 1880.72 11.34
9/6/2017 1870.72 21.34
3/12/2018 1871.68 20.38
8/28/2018 1870.62 21.44
3/7/2019 1870.90 21.16
9/17/2019 1870.68 21.38
3/9/2020 1871.26 20.80
9/28/2020 1870.72 21.34
3/22/2021 1871.56 20.50
9/7/2021 1870.61 21.45
11/23/2021 1871.15 20.91
1/24/2022 1871.44 20.62
3/2/2022 1871.65 20.41
3/24/2022 1873.26 18.80
4/27/2023 1872.29 19.77
MW9-20 47.65914383 -117.3941223 1886.06 1/31/2006 1873.15 12.91
8/8/2006 na
2/12/2007 1870.51 15.55
9/6/2007 1868.21 17.85
2/13/2008 1869.75 16.31
9/10/2008 1869.11 16.95
2/5/2009 1870.79 15.27
8/19/2009 1869.21 16.85
3/25/2010 1870.11 15.95
8/17/2010 1868.19 17.87
2/3/2011 1874.84 11.22
9/22/2011 1869.16 16.90
2/28/2012 1870.23 15.83
9/5/2012 1869.16 16.90
2/20/2013 1870.88 15.18
9/5/2013 1868.77 17.29
3/20/2014 1875.94 10.12
9/10/2014 1868.93 17.13
3/2/2015 1873.73 12.33
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach

June 21, 2023

Well
Ground TOC GW Depth Screen
Elevation Elevation Elevation to GW Interval
SITE NAME Address FSID CsID Monitoring Wells Calculated_Lat Calculated_Long (ft) (ft) Date (ft) (ft) Bottom of well (feet bTOC) (ft)
9/28/2015 1868.24 17.82
3/3/2016 1873.75 12.31
9/13/2016 1868.09 17.97
3/23/2017 1880.23 5.83
9/6/2017 1868.93 17.13
3/12/2018 1872.21 13.85
8/28/2018 1868.84 17.22
3/7/2019 1870.06 16.00
9/17/2019 1868.39 17.67
3/9/2020 1870.95 15.11
9/28/2020 1869.03 17.03
3/22/2021 1870.97 15.09
9/7/2021 1867.96 18.10
11/23/2021 1869.97 16.09
11/24/2022 ICE
3/2/2022 1870.35 15.71
3/24/2022 1873.87 12.19
1/25/2023 1870.57 15.49
4/27/2023 1872.49 13.57
MW7-90 47.65939265 -117.3960388 1887.21 1/31/2006 1872.97 14.24
1884.40 8/8/2006 1868.78 18.43
2/12/2007 1870.47 16.74
9/6/2007 1868.29 18.92
2/13/2008 1869.73 17.48
9/10/2008 1869.21 18.00
2/5/2009 1871.35 15.86
8/19/2009 1869.30 17.91
3/25/2010 1870.05 17.16
8/17/2010 1868.17 19.04
2/3/2011 1874.40 12.81
9/22/2011 1869.01 18.20
2/28/2012 1870.27 16.94
9/5/2012 1869.25 17.96
2/20/2013 1870.98 16.23
9/5/2013 1868.84 18.37
3/20/2014 1875.73 11.48
9/10/2014 1869.04 18.17
3/2/2015 1873.46 13.75
9/28/2015 1868.34 18.87
3/3/2016 1873.56 13.65
9/13/2016 1868.12 19.09
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach

June 21, 2023

Well
Ground TOC GW Depth Screen
Elevation Elevation Elevation to GW Interval
SITE NAME Address FSID CsID Monitoring Wells Calculated_Lat Calculated_Long (ft) (ft) Date (ft) (ft) Bottom of well (feet bTOC) (ft)

3/23/2017 1880.05 7.16

9/6/2017 1869.06 18.15

3/12/2018 1872.07 15.14

8/28/2018 1868.94 15.46

3/7/2019 1870.04 14.36

9/17/2019 1868.53 15.87

3/9/2020 1870.88 13.52

9/28/2020 1869.08 15.32

3/22/2021 1870.91 13.49

9/7/2021 1868.05 16.35

3/24/2022 1873.67 10.73

MW8-90 47.65878541 -117.3974375 1892.07 1/31/2006 1872.95 19.12
1895.26 8/8/2006 1868.81 23.26
2/12/2007 1870.45 21.62

9/6/2007 1868.31 23.76

2/13/2008 1869.73 22.34

9/10/2008 1869.20 22.87

2/5/2009 1871.21 20.86

8/19/2009 1869.27 22.80

3/25/2010 1870.03 22.04

8/17/2010 1868.19 23.88

2/3/2011 1874.33 17.74

9/22/2011 1869.20 22.87

2/28/2012 1870.30 21.77

9/5/2012 1869.26 22.81

2/20/2013 1870.96 21.11

9/5/2013 1868.86 23.21

3/20/2014 1875.67 16.40

9/10/2014 1869.04 23.03

3/2/2015 1873.39 18.68

9/28/2015 1868.33 23.74

3/3/2016 1873.51 18.56

9/13/2016 1868.11 27.15

3/23/2017 1880.02 15.24

9/6/2017 1869.07 26.19

3/12/2018 1872.04 23.22

8/28/2018 1868.96 26.30

3/7/2019 1870.06 25.20

9/17/2019 1868.56 26.70

3/9/2020 1870.89 24.37

9/28/2020 1869.10 26.16
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach

June 21, 2023

Well
Ground TOC GW Depth Screen
Elevation Elevation Elevation to GW Interval
SITE NAME Address FSID CsID Monitoring Wells Calculated_Lat Calculated_Long (ft) (ft) Date (ft) (ft) Bottom of well (feet bTOC) (ft)
3/22/2021 1870.93 24.33
9/7/2021 1868.08 27.18
11/23/2021 1870.02 25.24
1/24/2022 1870.64 24.62
3/2/2022 1870.33 24.93
3/24/2022 1873.64 21.62
1/25/2023 1870.51 24.75
4/27/2023 1872.49 22.77
MW09-100 47.65914172 -117.3940403 1886.77 1/31/2006 1873.14 13.63
8/8/2006 na
2/12/2007 1870.53 16.24
9/6/2007 1868.18 18.59
2/13/2008 1869.75 17.02
9/10/2008 1869.07 17.70
2/5/2009 1872.21 14.56
8/19/2009 1869.18 17.59
3/25/2010 1870.11 16.66
8/17/2010 1868.18 18.59
2/3/2011 1874.83 11.94
9/22/2011 1869.16 17.61
2/28/2012 1870.29 16.48
9/5/2012 1869.15 17.62
2/20/2013 1871.07 15.70
9/5/2013 1868.77 18.00
3/20/2014 1875.96 10.81
9/10/2014 1868.96 17.81
3/2/2015 1873.76 13.01
9/28/2015 1868.25 18.52
3/3/2016 1874.33 12.44
9/13/2016 1868.10 18.67
3/23/2017 1880.25 6.52
9/6/2017 1868.93 17.84
3/12/2018 1872.25 14.52
8/28/2018 1868.85 17.92
3/7/2019 1870.10 16.67
9/17/2019 1868.38 18.39
3/9/2020 1870.96 15.81
9/28/2020 1869.01 17.76
3/22/2021 1871.01 15.76
9/7/2021 1867.96 18.81
3/24/2022 1873.89 12.88
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach

June 21, 2023

Well
Ground TOC GW Depth Screen
Elevation Elevation Elevation to GW Interval
SITE NAME Address FSID CsID Monitoring Wells Calculated_Lat Calculated_Long (ft) (ft) Date (ft) (ft) Bottom of well (feet bTOC) (ft)
Spokane River Gage 1875.23 1/31/2006 1872.55 4.58
7.26 8/8/2006 1870.65 2.68
2/12/2007 1871.29 3.32
9/6/2007 1870.57 2.60
2/13/2008 1871.12 3.15
9/10/2008 1870.82 2.85
2/5/2009 1871.37 3.40
8/19/2009 1870.70 2.73
3/25/2010 1871.15 3.18
8/17/2010 1880.39 12.42 don't use, appears anomalous

2/3/2011 1873.78 5.81
9/22/2011 1870.42 2.45
2/28/2012 1871.37 3.40
9/5/2012 1870.57 2.60
2/20/2013 1871.38 3.41
9/5/2013 1870.65 2.68
3/20/2014 1875.77 7.80
9/10/2014 1870.72 2.75
3/2/2015 1872.59 4.62
9/28/2015 1870.67 2.70
3/3/2016 1873.25 5.28
9/13/2016 1869.39 1.42

3/23/2017 1880.33 12.36
9/6/2017 1870.74 2.77
3/12/2018 1871.73 3.76
8/28/2018 1870.63 2.66
3/7/2019 1870.94 2.97
9/17/2019 1870.74 2.77
3/9/2020 1871.33 3.36
9/28/2020 1870.76 2.79
1/24/2021 1871.27 3.30
3/22/2021 1871.67 3.70
9/7/2021 1870.65 2.68

11/23/2021 missed
11/24/2021 1871.27 3.30
1/24/2022 1871.51 3.54

3/2/2022 missed
3/24/2022 1873.45 5.48
9/16/2022 1870.80 2.83
10/11/2022 1870.90 2.93
1/25/2023 1871.13 3.16
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach

June 21, 2023

Well
Ground TOC GW Depth Screen
Elevation Elevation Elevation to GW Interval
SITE NAME Address FSID CsID Monitoring Wells Calculated_Lat Calculated_Long (ft) (ft) Date (ft) (ft) Bottom of well (feet bTOC) (ft)
4/27/2023 1872.57 4.60
AMW-1A 1884.2 n/a 3/24/2022 1872.35 11.85
AMW-1B 1884.2 n/a 3/24/2022 1872.84 11.36
Riverpark Apartments 1842 E South Riverton Ave 73902 15456 MW-1 unknown unknown 4/15/2022 unknown 40.07 48.67
Data source: MW-2 unknown unknown 4/15/2022 unknown 41.47 44.25
PES Environmental, Inc.,
21 June 2022.
Groundwater
Monitoring Report, Velo MW-3 unknown unknown 4/15/2022 unknown 41.15 43.13
Apartments Property,
1800-1842 East S
Riverton Ave.
Spokane Convention
Center Expansion 200 W Spokane Falls Blvd 4862681 1580 MW-SHO1 1881.32 5/3/1993 1870.91 10.41
12/19/1994 1870.82 10.50
} 4/14/1995 1870.58 10.74
Data sources 7/19/1995 NA
Ecology, June 2013.
Periodic Review,
Spokane Convention
Center Expansion, 200
West Spokane Falls
Boulevard 10/3/1995 1870.72 10.60
5/20/2004 1870.45 10.87
11/23/2004 1870.38 10.94
2/22/2005 1870.31 11.01
MW-SHO02 1878.03 5/3/1993 1870.99 7.04
12/19/1994 1870.77 7.26
4/14/1995 1870.60 7.43
7/19/1995 na
10/3/1995 1870.49 7.54
7/3/2002 1870.51 7.52
5/20/2004 1870.34 7.69
8/13/2004 1870.16 7.87
MW-SH19 1879.94 5/3/1993 1870.54 9.40
12/19/1994 1870.80 9.14
4/14/1995 1870.59 9.35
7/19/1995 na
10/3/1995 1870.54 9.40
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach

June 21, 2023

Well
Ground TOC GW Depth Screen
Elevation Elevation Elevation to GW Interval
SITE NAME Address FSID CsID Monitoring Wells Calculated_Lat Calculated_Long (ft) (ft) Date (ft) (ft) Bottom of well (feet bTOC) (ft)

7/3/2002 1870.50 9.44

5/20/2004 1870.38 9.56

8/13/2004 1870.15 9.79

MW-SH20 1880.37 5/3/1993 1871.04 9.33
12/19/1994 1870.77 9.60

4/14/1995 1870.85 9.52

10/3/1995 1870.55 9.82

7/3/2002 1870.52 9.85

5/20/2004 1870.34 10.03

8/13/2004 1870.16 10.21

MW-213 1877.58 7/3/2002 1870.95 6.63
5/20/2004 1870.87 6.71

8/13/2004 1870.60 6.98

11/23/2004 1871.17 6.41

2/22/2005 1871.10 6.48

MW-214 1877.93 11/23/2004 1871.03 6.90
2/22/2005 1871.11 6.82

MW-215 1876.94 11/23/2004 1871.05 5.89
2/22/2005 1871.08 5.86
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach June 21, 2023

Appendix C:
Historical Groundwater Flow Direction Maps:
Avista Corp Machine Shop (1411 E Mission Ave)
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach June 21, 2023

Appendix D:
Historical Groundwater Flow Direction Maps:
Banner 24 Hour Fuel Stop (126 N Madelia Street)
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach
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Appendix E:

Historical Groundwater Flow Direction Maps:
Brown Building Supply/Front Ave Property
(112 N Erie Street)
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach June 21, 2023

Appendix F:
Historical Groundwater Flow Direction Maps:
Hamilton Street Bridge Area (111 N Erie Street)
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Appendix G:

Historical Groundwater Flow Direction Maps:
Spokane Convention Center Expansion Area
(200 W Spokane Falis Blvd)
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Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach

Spokane Convention
Center Expansion

‘ﬂ:

& Expansion 2 Spokane
200 W Spokane Falls Blvd reach with minimal Convention
332 N Spokane Falls Ct groundwater Center
(CSIDs 1580 & 16021) Spokane River  INteraction Expansion 2
22 Feb 2005

Groundwater Elevation
Map (likely perched in
weathered basalt)

Shallow
basalt zone

~ 1870.31 ft ®
~

Spokane
Convention
Center
Expansion

Spokane
Sheraton
Hotel
Property

Atomic
Chemical
Corp

W Spokane

~
.38 ft &
\\ 1870.38

June 21, 2023

Spokane Convention
Center Expansion
& Expansion 2

lr&

Spokane

200 W Spokane Falls Blvd reach with minimal Convention
332 N Spokane Falls Ct groundwater Center
(CsIDs 1580 & 16021) Spokane piver ~ interaction Expansion 2
23 Nov 2004

Groundwater Elevation
Map (likely perched in
weathered basalt)

Shallow
basalt zone
E Olive

|

Spokane
Convention
Center
Expansion

Spokane
Sheraton
Hotel

Property

Atomic
= Chemical
Corp

W Spokane §

Page | G-3



Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach June 21, 2023

Spokane Convention

Spokane Convention
Center Expansion

Center Expansion

‘6

& Expansion 2 Spokane & Expansion 2 Spokane
200 W Spokane Falls Blvd reach with minimal Convention 200 W Spokane Falls Blvd reach with minimal Convention
332 N Spokane Falls Ct groundwater Center 332 N Spokane Falls Ct groundwater Center
(csIDs 1580 & 16021) Spokane rive,  INteraction Expansion 2 (CsIDs 1580 & 16021) Spokane rive,  Interaction Expansion 2

20 May 2004
Groundwater Elevation
Map (likely perched in
weathered basalt)

13 Aug 2004

Groundwater Elevation

Map (likely perched in
weathered basalt)

MW-215 |V}W-215
nfa ® nfa ®
l . n’a Shallow n,a Shallow
MW-214 o 1870.16 ft N basalt zone MW—21.4 . 1870.34 g basalt zone
1870.16ft * 1870.15ft ¢ o : E Olive 1870.341t®* 187038 ft o : E Olive
N MW-5H01 MW-SHO2 X N MW-SHO1 MW-SHO02
N n/a ® N, 187045t * MW-5H19 ]
~ Ag Trade & Ag Trade & p

Convention Center

Convention Center

el N P N N =
SESEeH 51 = Chemical L wis ihghalbodao L Chemical
Hotel 0ot Center . ] Hotel 0ol Center
W Spokane H Corp W Spokane #

Property Exansion Property Expansion

Page | G-4



Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach

Spokane Convention Spokane Convention
Center Expansion Center Expansion
& Expansion 2 Spokane & Expansion 2
200 W Spokane Falls Blvd reach with minimal Convention 200 W Spokane Falls Blvd
332 N Spokane Falls Ct groundwater Center 332 N Spokane Falls Ct
(csIDs 1580 & 16021) Spokane rive,  Interaction Expansion 2 (CsSIDs 1580 & 16021)

'6

3 July 2002
Groundwater Elevation
Map (likely perched in
weathered basalt)

3 Oct 1995
Groundwater Elevation
Map (likely perched in
weathered basalt)

MW-215
nfa ®
n/a Shallow
MW—Zl:l . 1870.52 S basalt zone
1870.511t ® 3137050 ft ; E oli
\\ Mr\:\;;SEUI MW-SH0?2 L ) ive
~ Ag Trade &
\ Convention Center

Spokane
Convention
Center
Expansion

Spokane
Sheraton
Hotel

Property

Spokane
Sheraton
Hotel

Property

Atomic
Chemical
== Corp

W Spokane H

Spokane River

W Spokane

reach with minimal
groundwater

Spokane
Convention
Center
Expansion

interaction

1870.54 ft

MW-SH19

June 21, 2023

Spokane
Convention

Center

Expansion 2

® 1870.

Shallow
basalt zone

Atomic
s« Chemical
Corp

Page | G-5

E Olive



Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach June 21, 2023

Spokane Convention
Center Expansion

Spokane Convention
Center Expansion

I

& Expansion 2 Spokane & Expansion 2 Spokane
200 W Spokane Falls Blvd reach with minimal Convention 200 W Spokane Falls Blvd reach with minimal Convention
332 N Spokane Falls Ct groundwater Center 332 N Spokane Falls Ct groundwater Center
(CSIDs 1580 & 16021) Spokane rive,  interaction Expansion 2 (CSIDs 1580 & 16021) Spokane river  interaction Expansion 2

14 Apr 1995 19 Dec 1994
Groundwater Elevation Groundwater Elevation
Map (likely perched in Map (likely perched in (9]
weathered basalt) weathered basalt) 2 - g
MW-215 MW-215 5%
nfa ® n/a ® o E R
n/a Shallow n/a R Shallow
MW—th‘l . M ) basalt zone MW-214 o = basalt zone
MW-5HO1 187060 M, 1870591t o eoie [ MW-SHO1 1?&‘0‘\-,7;_{52' 1870.80ft o ® 1870.77 E Olive
S 187058 * o LN BsTos2ft * Arases BISHLD |
Convention Center ~ Convention Center

Spokane o Spokane Aomie Spokane o Spokane
Sheraton w13 Convention M| harnical Sheraton 1 Convention
Hotel sl Center Hotel w2 Center

1 Cor !
Property W Spokane P W Spokane Expansion

s Chemical

Expansion Property

Page | G-6



Preliminary Draft: Groundwater Flow Direction Evaluations in the Spokane River, Mission Reach June 21, 2023

Spokane Convention

Center Expansion
& Expansion 2 Spokane
200 W Spokane Falls Blvd reach with minimal Convention
332 N Spokane Falls Ct groundwater Center

(CsIDs 1580 & 16021) Spokane rive,  interaction Expansion 2

3 May 1993

Groundwater Elevation

Map (likely perched in
weathered basalt)

MW-215
n/=s Shallow
MW-214 o n/a basalt zone
.
MW-SHO1 18&&259’{82 1870.54ft o ® 1871.04 E Olive

N, 18709017t ® MW-SE
\ Ag Trade &

Convention Center

|

Groundwater
Flow
Direction

Spokane o Spokane
Sheraton w19 Convention
Hotel i Center
Property MR  Expansion

s Chemical

Page | G-7



