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1 EXECUTIVE SUMMARY

The City of Spokane Valley (City) has contracted Osborn Consulting (Osborn) and subconsultants,
GeoEngineers and Simpson Engineers, to conduct a study that evaluates site conditions and develops
design alternatives for a proposed Ridgemont Estates Roadway and Stormwater Improvement Project.

The proposed project is in response to failing roadway conditions in the vicinity. It is suspected that the
failing roadway conditions are a result of substandard roadway sections, shallow subsurface groundwater
conditions, and a nonstandard existing stormwater system.

The project area is in the southeast area of Spokane Valley in the Ridgemont Estates residential
development and nearby developments. Through this report, two terms are used to refer to different
defined areas, which are defined below and shown in Figure 1-1.

=  Project Area: “Project area” refers to the area where road and stormwater improvements will be
completed. The area is identified by the City’s Pavement Management Program and road
sections with low Pavement Condition Index (PCI) scores indicating poor roadway conditions.
The final project area will be determined by the results of this study, available funding, impact,
public engagement, and city council approval.

= Study Area: A “study area” was identified to evaluate the site conditions contributing to the failing
roadways. The study area encompasses roughly 340 acres. The study area was identified based
on topography and drainage patterns and includes any areas that collect and convey stormwater
runoff through the project area.

Legend

[ Study Area
[ Municipal Boundaries
— Spokane Valley Streets

Project area to be
defined by City and will
include roads in the study

Figure 1-1: Ridgemont study area

City of Spokane Valley Ridgemont Estates
Final Study Report Page |1



Osborn
Consulting

The primary goal of this study is to identify improvements to the existing site conditions contributing to the
current failing roadway conditions. The primary improvements include a strengthened roadway section,
mitigation of groundwater conditions and improvement to the existing stormwater system.

The primary elements of the study included the following:

= Existing Conditions Summary (Chapter 3): This included a review of land use and zoning,
reviewing the existing drainage areas and drainage system, site visits to observe drainage
patterns and problem areas, flow monitoring to collect stormwater system flow rates and volumes,
flow monitoring to determine open channel flow rate and volume loss, CCTV inspections to
investigate pipe conditions in certain locations, and a topographic survey.

= Geotechnical and Hydrogeologic Investigation (Section 3.4 and Appendix B): The
geotechnical investigation included a review of previous geotechnical investigations and general
conditions in the study area. Field work was completed through borings, test pits, pavement core
samples, and groundwater monitoring wells. Recommendations were then provided for roadway
design and stormwater management related to subsurface discharge into the soils.

=  Public Outreach (Section 3.9): This included creating a public outreach plan, preparing and
sending mailers to citizens in the study area to inform them about the study, preparing an online
presentation with project updates, and collecting feedback from citizens through an online survey.

= Hydrologic and Hydraulic Modeling (Chapter 4): A hydrologic and hydraulic model was
developed for the existing stormwater drainage system in the study area. The model was used to
assess the existing stormwater conveyance system, ponds, and drywells, and to develop
proposed improvements for stormwater management.

=  Summary of Drainage Issues (Section 4.9): Drainage issues were identified using results of the
existing conditions review, field investigations, public outreach, and hydrologic and hydraulic
modeling.

=  Proposed Improvements (Chapter 5): Osborn worked with the City to develop design
alternatives as proposed improvements and organize them into four levels:

— Level 0: Roadway Improvements Only

— Level 1: Level 0 plus Stormwater System Improvements (Retrofits) for Non-Standard
Conditions

— Level 2: Levels 0 and 1 plus Stormwater Improvements for Maintenance Retrofits

— Level 3: Levels 0, 1, and 2 plus Stormwater Improvements (Retrofits) for Groundwater
Improvements

The proposed improvements and their cost estimates are summarized below in Table 1-1. Cost estimates
are discussed in Section 5.2.

City of Spokane Valley Ridgemont Estates
Final Study Report Page | 2
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Table 1-1: Planning-level cost estimates for proposed improvement options

Level ID ‘ Improvement Name Cost Level Cost
0 N/A All Road Improvements (See Table 5-1 for cost for $6.310,000 $6.310,000
each road)
1A Upgrade Grate Inlets $78,000
1B Non-Flooded Roadway Widths Less Than 12 Feet $80,000
First Inlet Not More Than 500 Feet from Point
1c Where Gutter Flow Begins $380,000
1D :?educe Bypass Flow to Less than 0.1 cfs at $40,000
1 ntersections $738,000
1E Replace Stormwater Pipe Tee Connections $50,000
1F Eliminate Non-standard Bubble-Up Condition $45,000
1G Provide 10-year Storage at Infiltration Facilities $25,000
1H Provide 100-year storage to mitigate property $40,000
damage
oA (SO;_)Itlon A): Replace Failing Drywells in Suitable $340,000
oils $590,000
B (Optlon B): Replace Failing Drywells in Unsuitable $485.000 (with Option 2A)
2 Soils
2C 24th Avenue Infiltration Facility $200,000 $735,000
; i (with Option 2B)
2D Replace, Restore, or Abandon Pipes Identified as $50,000
Damaged
3A Impermeable Liners at Existing Ponds $70,000
3B Eliminate Pond A $70,000
. : $705,000
3c Eliminate Open Channel Between Conklin and $90,000 _ _
3 Vera Crest (with Option 3D)
(Option A) Reroute Radco Drainage System to
3D | 24th Avenue $375,000 $505,000
3E (Option B) Radco Drainage System Improvements | $175,000 | (With Option 3E)
3F G_roundwater (_Zollectlon at Conklin Road and $100,000
Ridgemont Drive

For road reconstruction (Level O improvements), the pavement design can be further refined, which may

provide opportunities to reduce overall costs. For example, for this report, conservative assumptions were
used that resulted in a thicker recommended pavement section. This pavement section could possibly be
reduced in some areas, particularly if traffic counts are collected on different streets in the study area as a
basis for completing site-specific pavement thickness design.

The next steps for this project will be for the City to review and determine which combination of
recommended improvements should be selected to move forward based on results of this study, available
funding, impact, and city council approval.

City of Spokane Valley Ridgemont Estates

Final Study Report
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2 INTRODUCTION

This chapter describes the project background and location, project goals, and regulations and policies
guiding the project.

21 PROJECT BACKGROUND

The City of Spokane Valley (City) contracted Osborn Consulting (Osborn) and subconsultants
GeoEngineers and Simpson Engineers to conduct a study that evaluates site conditions and develops
design alternatives for a proposed Ridgemont Estates Roadway and Stormwater Improvement Project.

The proposed project is in response to failing roadway conditions in the vicinity. The conditions include
extensive pavement failure in the form of pavement rutting, potholing, and fatigue cracking. It is
suspected that the failing roadway conditions are a result of substandard roadway sections, shallow
subsurface groundwater conditions, and a nonstandard existing stormwater system.

The study includes hydrologic, hydraulic, and geotechnical analysis thru evaluation of local surface runoff
patterns, identification of shallow subsurface flow, the determination of local geology, and the
performance and capacity of the existing stormwater conveyance system.

Study results will support the development of design alternative levels of improvement to improve current
conditions and accommodate sustainable roadways in the Ridgemont Estates vicinity.

2.2 PROJECT AREA

The anticipated project area is in the southeast area of Spokane Valley. Shown in Figure 2-1.

The anticipated project area is identified by the City’s Pavement Management Program and the
Pavement Condition Index (PCI), which provides measurement to the condition of roadway surfaces. The
index is measured on a scale of 0 to 100. Color shading is then associated to provide reference.

The final project area will prioritize those roadways shaded red and indexed as roadways in very poor or
serious condition. The primary roadways considered include Vera Crest Drive, Conklin Road, Ridgemont
Drive, Timberlane Drive, and Sonora Drive. Secondary roadways in this area will also be considered.
Shown in Figure 2-1. Roadways not shaded in red may be considered as project area to accommodate
levels of improvement to the stormwater system.

The final project area is not yet determined. The final project area will be determined by the results of this
study, available funding, impact, public engagement, and city council approval.

City of Spokane Valley Ridgemont Estates
Final Study Report Page | 4



Osborn
Consulting

City of Spokane Valley

Legend
Boundaries

[ Municipal Boundaries
[ Project Area
Pavement Conditions Index

[ Excellent (86-100)
[ Good (71-85)
[ Fair (56-70)
1 Poor (41-55)
[C=1 Very Poor (26-40)
[ Serious (11-25)
[ Failed (0-10)

Figure 2-1: The project area and its relative location with Pavement Condition Index

2.3 STUDY AREA

A study area was identified to evaluate the site conditions contributing to the failing roadways in the
project area. The study area was determined to be the area necessary to complete the hydrologic,
hydraulic and geotechnical analysis.

The study area located in the southeast portion of Spokane Valley encompasses roughly 340 acres of
land. Shown in Figure 2-2, the study area can be defined as east of South Sonora Street and South
Timberlane Drive; west of South Dusk Lane and East Daybreak Lane, south of South Limerick Drive and
East 16th Avenue, and north of South Chapman Road and South Steen Road.

The study area is characterized by single-family residential housing developments located at the
southeast city limits bordering unincorporated Spokane County. Land and drainage features include steep
hillsides, moderate tree coverage, and a stormwater system consisting of pipes, culverts, open channels,
and drywells, as well as detention and infiltration ponds.

City of Spokane Valley Ridgemont Estates
Final Study Report Page | 5
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Legend

[ Study Area
[ Municipal Boundaries
— Spokane Valley Streets

City of Spokane Valley

Figure 2-2. The study area and its relative location

24 STUDY GOALS

The primary goal is to identify improvements to the existing site conditions contributing to the current
failing roadway conditions. The primary improvements include a strengthened roadway section, mitigation
of groundwater conditions and improvement to the existing stormwater system.

To meet the aforementioned project goals, the project will involve the following activities:

Collect and evaluate historical engineering data within the study area.

Complete field investigations and visual observations to verify field conditions.

Conduct pavement cores and exploration bores to identify the geology of the study area.

Perform infiltration testing and UIC testing to evaluate existing capacity.

Review hydrogeologic data (monitoring wells) to evaluate groundwater conditions.

Conduct flow monitoring to evaluate open channel losses and hydraulic model calibration.
Develop a hydrologic and hydraulic model.

Complete hydraulic model evaluation of the existing stormwater system.

Develop an alternative analysis level of improvement report identifying project alternative levels of
improvement, and summarizing modeling results, and final recommendations.

City of Spokane Valley Ridgemont Estates
Final Study Report Page | 6
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2.5 RELEVANT REGULATIONS AND POLICIES

The documents that provided planning criteria for the study are listed below. These documents were used
to determine design guidelines, develop benchmarks for the study, and develop an understanding of the
existing and proposed land use.

e Spokane Regional Stormwater Manual (SRSM): The SRSM (Spokane County, 2008)
establishes standards for stormwater design and management to protect water quality, prevent
adverse impacts from flooding, control stormwater runoff to levels equivalent to those that
occurred prior to development, and protect the sole source aquifer. Design guidelines from the
SRSM were used for evaluating the existing stormwater facilities, determining hydraulic
parameters, and developing concept designs for proposed solutions.

e Stormwater Management Manual for Eastern Washington (SWMMEW): The 2019 SWMMEW
(Ecology, 2019) was developed by the Washington State Department of Ecology (Ecology) to
provide technical guidance on measures to control the quantity and quality of stormwater runoff in
Eastern Washington. The SWMMEW was used to reference requirements for underground
injection control (UIC) facilities, which include drywells.

City of Spokane Valley Ridgemont Estates
Final Study Report Page | 7
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3 EXISTING CONDITIONS

This chapter provides an overview of the existing conditions including local land use and the general
characteristics and features of the drainage basin. It also provides a geotechnical and hydrologic review
and summary of the area based on data collected for the project.

3.1 LAND USE AND ZONING

The study area is located at the southeast City limits bordering unincorporated Spokane County and is
predominantly characterized by suburban development. Land use in the drainage basin primarily consists
of single-family residential suburban developments. Based on historical property records, development
along Vera Crest Drive and the central areas of the study area occurred between 1975 and 1980. Other
residential development occurred later. Properties northwest of the 16th Avenue Pond were built in the
1990s, whereas residential development in the eastern part of the study area took place in the mid-2000s.
Development in the northernmost section of the study area is ongoing in the present.

[ Municipal Boundaries
| Spokane Valley Zoning Parcels

[ Parks/Open Space (P/OS)

[ Single-Family Residential Estate (R-1)
2,000 ft | 1 Single-Family Residential Suburban (R-2)
[__1 Single-Family Residential (R-3)

Figure 3-1. Land use and zoning within the study area

3.2 DRAINAGE AREAS

The total study area includes approximately 340 acres. The study focused on three specific drainage
areas within the total study area that are approximately 120 acres combined. The areas are characterized
by single-family residential land use, moderate tree coverage, and steep hills that are sloped from the
southeast section of the study area to the northwest section of the study area. The focus areas were
selected based on roadway improvement priority and were delineated by the drainage area discharge
points. All discharge points are subsurface discharge, discharged into the ground through infiltration
ponds or drywells.

City of Spokane Valley Ridgemont Estates
Final Study Report Page | 8
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The North Area is 49 acres and includes areas that discharge to the 16" Avenue Pond. The Central Area
is 43 acres that discharge to the Radco Pond. The South Area is 28 acres that discharge to drywells in
the right-of-way on East 24t Avenue. The drainage areas are shown in Figure 3-2. The north and south

areas have additional upstream offsite drainage areas that drain into their drainage systems but were not
analyzed at the same level of detail because they were not priority areas for roadway improvements. See
chapter 4.2 for more detail on Detailed Model Areas and Lumped Model Areas.

e T R A Sy
P Pl a4 P S
Al Ly oLl

| 2

E 16th Ave
16" Avenue Pond | o oo
North

-

Radco Pond AP
Central Discharge Point | 3

24" Ave Drywells
South Discharge Point

Drainage Areas

] North Area
1]

Central Area

o4
‘Ivv
S

3 [ south Area
= ) study Area
e Discharge Point

E 33rd Ct e V. = 0

Figure 3-2. Drainage basins and their point of discharge

City of Spokane Valley Ridgemont Estates
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3.3 DRAINAGE SYSTEM

The existing stormwater drainage system consists of pipes, culverts, open channel ditches, drywells, and
detention and infiltration ponds. Osborn identified different components of the drainage system by
reviewing the City’s existing GIS data for the stormwater system and supplementing the GIS data with
topographic survey data, information from record drawings, and field measurements and observations.

The GIS shapefiles provided by the City included point shapefiles that represented stormwater structures
such as manholes, catch basins, inlets, and drywells. Information such as elevation and depth data was
included for some of the structures. Some missing data was also collected, including line shapefiles
representing storm drains, culverts, ditches, and open channels. The data generally included pipe length
and diameter, but invert elevations were not provided for most storm drains. Ditches and open channels
were shown conceptually in the GIS data but did not have data regarding the shape or conditions of the
ditches and channels. This GIS data was supplemented with field data collected during the topographic
survey.

The GIS data was used to determine flow patterns for the existing conditions in the study area and as the
starting point for hydrologic and hydraulic modeling of conveyance systems. A summary of the existing
stormwater conveyance system components in the study area is provided in Table 3-1 and a map of the
existing storm system is included in Appendix A.

Table 3-1: Summary of drainage system components

Drainage System Component 8;:%?}%;2
Storm Drains & Culverts 5,690 LF
Open Channel Ditches 3,860 LF
Manholes 14
Catch Basins 93
Drywells 65

There are two main infiltration ponds in the area. The first is the 16th Avenue Pond, located in the
northern portion of the study area between East 16th Avenue, South Vera Crest Drive, and South
Limerick Drive. The second is the Radco Pond, located in the western portion of the study area between
East Radco Drive and East Renz Drive. These two ponds are located in a relatively flat area downslope
from the majority of study area located on the steeper hillside. Several smaller detention ponds are
located in the hillside area toward the east end of the study area. A summary of the existing ponds in the
study area is provided in Table 3-2 and a map of the existing storm system is included in Appendix A.

The existing stormwater drainage system was observed to have points of constant flow. These points of
constant flow were observed at various locations. The constant flow source is groundwater collected by
PVC or perforated pipes. The collected groundwater is typically discharged to either existing swale/ponds
or catch basin type structures. A map of these observed points is included in Appendix A.

City of Spokane Valley Ridgemont Estates
Final Study Report Page | 10



Osborn
Consulting

Table 3-2: Summary of stormwater ponds

Pond Type Volume
16" Avenue Pond Infiltration 6.61 AC-FT
Radco Pond Infiltration 0.69 AC-FT
Timberlane Terrace Pond Infiltration 4.67 AC-FT
Pond A Storage/Infiltrative 1.96 AC-FT
Pond B Storage/Infiltrative 0.75 AC-FT

In addition to the ponds, drywells are present in the right-of-way at different locations in the study area for
discharging runoff. Drywells are generally spaced every few hundred feet along roadways. On East 24t
Avenue near South Timberlane Drive, three drywells are located at the downstream end of a storm pipe
that handle an increased amount of storm runoff compared to other drywells in the area.

3.4 GEOTECHNICAL AND HYDROGEOLOGIC EVALUATION

GeoEngineers conducted a comprehensive geotechnical and hydrogeologic evaluation of the study area
to investigate the subsurface conditions and characterize the local soil strata and permeability. The
geotechnical report reviewed the existing data and previous geotechnical reports and included
geotechnical borings at selected locations throughout the study area. For the report, GeoEngineers also
conducted laboratory testing to analyze soil samples, full-scale infiltration testing at selected drywells, and
groundwater modeling for the potential infiltration ponds. The full report is provided in Appendix B. The
locations investigated are shown in Figure 3-1, which was extracted from Figure 2 in Appendix B.

City of Spokane Valley Ridgemont Estates
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A

Boring Number and _¢_ TR/IT E Hydrogeologic Data Review

Approximate Location Area
Historic Exploration
Approximate Location and

GeoEngineers Designation
Test Pit Number and — ] Pond
Approximate Location Cross Section

Pavement Core Number and
Approximate Location

= == Spokane Valley-Rathdrum
= Prairie Aquifer

= =y Geotechnical Field Work Study
= Area

Infiltration Test Number and
Approximate Location

Figure 3-1: Geotechnical exploration map

The key findings of the geotechnical evaluation can be summarized as follows:

Subsurface Conditions and Soil Strata: The geology in the study area is depicted in Figure 3
in Appendix B and generally consists of shallow granitic rock in the upper elevations, followed by
soils that are characterized by the relatively impermeable Latah formation in the mid-range
elevations around South Vera Crest Drive, Ridgemont Drive, and Conklin Road, with high-
permeability glaciofluvial soils in the lower elevations on the valley floor. One pocket of
glaciofluvial soils was identified in the Latah formation area in the mid-range elevations and is
underlain by other more impermeable soils.

Groundwater Conditions: Groundwater monitoring was performed at four locations (Borings
GE-B-2 through GE-B-5 on Figure 3-1). Monitoring took place in November 2023 until June
2024. Monitoring covered the time periods when groundwater fluctuations are anticipated most
including the wet period during spring snow melt and rain events and the summer irrigation
season. Monitoring results are graphed in Figure 12 in Appendix B and show that groundwater
steadily built up in the glaciofluvial pocket within the Latah formation (monitoring well GE-B-2,

City of Spokane Valley Ridgemont Estates
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located on South Vera Crest Drive) to a maximum level of roughly five feet below ground surface
in March 2024. Other monitoring wells showed that groundwater generally rose and fell in
response to rain events and did not significantly build up in elevation over time. GeoEngineers
also reviewed groundwater measurements from past geotechnical reports, which are discussed in
Appendix B (Section 11.0 and Figure 11). GeoEngineers noted there are some areas with
shallow impermeable soil layers likely resulting in shallow groundwater and seasonal springs,
particularly near the intersection of South Vera Crest Drive and East 24" Avenue and on South
Steen Road (Appendix B Section 11.0).

Infiltration Rates: Infiltration testing was performed at the surface of East 16th Avenue Pond
(GE-TP-1 on Figure 3-1), at a drywell in the Radco Pond (GE-IT-2), and at a drywell on East 24th
Avenue (GE-IT-3). Results are discussed in detail in Section 10.0 of Appendix B and a brief
summary of the results is provided in Table 3-3. The infiltration rates for the 16th Ave and Radco
Ponds correlated well with the glaciofluvial soils in the area that are known to have high infiltration
rates. GeoEngineers concluded the drywell at East 24th Avenue likely has reduced infiltration
capacity due to sediment loading over time.

Table 3-3. Infiltration Rates for 16th Avenue Pond, Radco Pond Drywell, and 24th Avenue Drywell

Infiltration Location Infiltration Rate

16th Avenue Pond 1.03 in/hr
Radco Pond Drywell 2.03 cfs
*24th Avenue Drywell 0.014 cfs
Notes:

in/h = inches per hour, used for measuring infiltration rate through the ground surface.
cfs = cubic feet per second, used for measuring the outflow rate from a drywell.
* Only 1 of 8 drywells in the vicinity was tested. See GeoEngineer report for details.

Paved Surfaces: Pavement core samples were taken at nine locations in the study area.
Pavement cores indicated a wide range of pavement thicknesses with asphalt thickness ranging
from 1.5 to 4.75 inches and base course thickness ranging from 1.5 inches to 15 inches. The
pavement and base course thicknesses at each core sample location are summarized in Table 1
in Appendix B and a discussion of existing pavement conditions and pavement design
recommendations from past geotechnical reports is included in 6.3.1 in Appendix B.

Pavement Recommendations: The geotechnical report provides recommendations for asphalt
and base course thicknesses (Section 12.2 in Appendix B). Depending on the selected
equivalent single axle load (ESAL) value, the recommendations range from 3 to 4.5 inches for
asphalt and 6 to 9 inches for base course. The report points out that a key decision that will
impact cost will be to select an ESAL value to be used for design. Traffic counts could be
completed by the City as a way to have a more refined ESAL estimate. Section 12 in Appendix
B also provides a comparison between the current pavement recommendations and past
pavement design done by Budinger in 2008 for the restoration of 24" Avenue.
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3.5 SITE VISITS

Osborn conducted a site visit on November 16, 2023. In addition to Osborn staff, the team also included
personnel from the City of Spokane Valley, GeoEngineers and Simpson Engineers. The purpose of this
visit was to familiarize all parties with the study area and to observe the existing conditions of the open
channel ditches, infiltration ponds, failing roadway conditions, and non-standard stormwater infrastructure
in the study area. Pictures taken during this site visit, as well as future additional site visits, are provided
in Appendix C.

The team observed flows infiltrating in the open channel ditch leading to Radco Pond, preventing the
stormwater from reaching this pond. Radco Pond was observed to be in good condition. However, no
water appeared to be reaching this location for infiltration. See Figure 3-3 and Figure 3-4 below taken
during a site visit on January 22, 2024.

Figure 3-3. Flow observed in the upstream end Figure 3-4. No flow observed in downstream
of Rado open channel ditch end of Radco open channel ditch
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The team also visited the 16th Avenue Pond and observed water pooling at the northernmost section of
the pond. However, the team did not observe evidence of overflow or infiltration failure. Figure 3-5 below
shows ponding observed in the 16" Avenue Infiltration Pond on January 22, 2024.

Figure 3-5. Water observed pooling in 16th Avenue Pond
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The team also visited the upstream detention ponds, separately located at the intersections of Conklin
Road and Ridgemont Lane and Conklin Road and Ridgemont Drive (Ponds A and B). Standing water was
observed in these ponds as the bottom of the ponds are set approximately 1 foot below the invert of the
outlet pipes. This has led to growth of cattails in the ponds as shown in Figure 3-2.

Figure 3-2: Outlet of Pond A
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Throughout the study area, many roadways showed signs pavement degradation including alligator
cracking, local pavement failures, longitudinal and transverse cracking, and patching. Regarding roadway
drainage conditions, issues were observed including ponding water, drywells full of water, and failing inlet
structures. Osborn has observed similar conditions throughout the year during other site visits. Figure 3-6
below shows failing roadway conditions observed in the study area on May 22, 2023.

Figure 3-6. Roadway failure observed at South Vera Crest Drive and East 20th Court
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3.6 FLOW MONITORING

Flow monitoring data was used to evaluate existing drainage patterns and validate the hydrologic and
hydraulic model. Flow monitoring began in November 2023 and continued through August 2024. shows
the flow monitor locations. Additional maps that identify the location of the equipment, photos of the
installed equipment, and a copy of the data collected are provided in Appendix D. Flow monitor locations
are shown below in Figure 3-3.

Existing
Pipe (]

o Catchbasins [ ]
4C ~ @  Manholes o)
®

N
o6 > A = = = Open Channel Ditch
e

Flow Monitoring Locations

Flow Monitor 1
Flow Monitor 2A
Flow Monitor 2B

Flow Monitor 3

Figure 3-3: Flow monitor locations

The flow monitoring equipment was installed in the four following locations in the study area:

=  Flow Monitor 1 — South Vera Crest Drive: This flow monitor was installed at the inlet of the left
culvert (facing downstream) that crosses South Vera Crest Drive in a southeast-to-northwest
direction. This location is at the downstream end of an open channel that captures runoff from
residential developments in the areas surrounding South Conklin Road and South Steen Road.

= Flow Monitor 2 (Location 1) — South Ridgemont Drive and South Conklin Drive: This flow
monitor was installed at the outlet of the culvert crossing South Conklin Road in an east-to-west
direction. This location is upstream of Flow Monitor 1 and captures runoff from the same drainage
area as Flow Monitor 1, barring the relatively small area that discharges directly to the open
channel. These flow monitors were placed nearby each other to determine whether there was a
noticeable difference in flow rate at the upstream and downstream ends of the open channel.
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= Flow Monitor 2 (Location 2) — East Renz Drive: This flow monitor was installed at the inlet of
the culvert that crosses East Renz Drive in a south-to-north direction. This location theoretically
should receive runoff from the entire drainage basin that contributes to Radco Pond. However,
field observations indicated that stormwater runoff may infiltrate prior to reaching this location.
The intention of installing the flow monitor at this location was to determine whether any runoff
could be observed that would contribute to the Radco Pond.

=  Flow Monitor 3 — South Vera Crest Drive and East 22nd Avenue: This flow monitor was
installed at the north pipe in the catch basin on the northeast side of the intersection. This location
receives runoff from East 22nd Avenue and a portion of South Vera Crest Drive. The flow monitor
was installed at this location between November 2023 and May 2024, after which it was moved to
the location described below. The flow monitor was moved after discussing with the City because
the original location was recording minimal amounts of flow and collecting data at a second
location was determined to be more valuable for the study.

Flow monitoring data measured a steady baseflow during the spring months that ranged from 0.1 to 0.2
cubic feet per second at the flow monitors near South Conklin Road and South Vera Crest Drive. The
baseflow is likely from shallow subsurface flow that infiltrates higher in the drainage basin and then
resurfaces into the storm conveyance system lower in the basin. The existing ponds in the upper part of
the drainage basin are likely locations where stormwater runoff is infiltrated into the ground to locally
recharge groundwater, increasing the volume of shallow subsurface flow.

Flow monitoring data shows that there is often a difference in the amount of flow between the upstream
and downstream ends of the open channel ditch that conveys flow through private properties located
between South Conklin Drive and South Vera Crest Drive. This indicates runoff is likely infiltrating (loss)
into the open channel during some parts of the year and shallow subsurface flow is seeping (gain) back
into the channel during other parts of the year. During the flow monitoring study period from 10/31/2023 to
4/28/2024 the mean average recorded data indicates an approximate 0.10 cfs gain in flow and a 0.05 cfs
loss in flow along this section of open channel. The interpretation of this data is exhibited in Appendix D.

Shallow subsurface flow will need to be considered while designing any future stormwater improvements.
Flow rates from shallow subsurface flow are not anticipated to be high compared with peak flows from
storm events but will likely create conditions with near-constant baseflow seeping into storm drain
systems.

3.7 CCTV INSPECTIONS

Closed-circuit television (CCTV) inspection data was provided by the City and included video files and
reports documenting observed conditions. The reports took note of observed pipe conditions but did not
use any type of formal rating system for assessing pipe conditions (e.g. the commonly used NASSCCO
ratings system). A total of 12 pipes and culverts throughout the study area were inspected in February
2024. All pipes inspected in the area were corrugated metal pipes (CMP). The inspections identified
several pipes with damage such as collapsed pipes, joint separation, blockages by rocks or other
sediment, and rust damage. A screenshot from the inspection noting the condition of some the pipes
along South Vera Crest Drive is provided in Figure 3-4 and more detailed results of the CCTV inspection
are provided in Appendix E.

Pipes with structural damage such as collapsed pipes or significant loss of pipe wall material due to rust
were recommended for abandonment or rehabilitation in the design alternatives provided in Chapter 5. If
pipes are abandoned, additional capacity at other locations would likely also be required. These pipes
have potential to create further issues such as sinkholes due to piping of earth material through the
collapsed or exposed portions of the pipe.

City of Spokane Valley Ridgemont Estates
Final Study Report Page | 19



Osborn
Consulting

Spokane Valley Storm Pipes to Camera
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Figure 3-4: CCTV Pipe Inspection Summary
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3.8

TOPOGRAPHIC SURVEY

Simpson Engineers conducted a topographic survey of the study area, which is shown in Figure 3-5. This
survey was created referencing datum NAVD88.

The survey aimed to collect data regarding these structure types found in the study area:

Inlets or Catch Basins — Confirm location, structure, grate type, and grate elevations.

Pipes — Collect invert elevations and document inlet and outlet conditions as well as pipe size
and type.

Channels — Collect alignment and cross-section geometrics and grade elevation. Document
channel condition, vegetation, and roughness.

Ponds — Survey pond topography, document condition, vegetation, and inlet and outlet
structures.

Drywells — Confirm location and document structure depth and condition.

Roadways — Survey curb, flowline, centerline, driveway limits, back of sidewalk, and other street
elements within the street section.

Other Structures — Confirm other significant structures such as trees, fences, or retaining walls.

Existing easements were reviewed as part of this study and are summarized in a memo included in
Appendix F. Some easements provided only general information about stormwater, while others
documented specific rights of the City and property owners. Osborn did not identify any language that
appears likely to limit any of the proposed solutions presented in this study. However, the City’s legal
team should review easement language prior to moving forward with any construction within the
easements.

Existing Stormwater Infrastructure
= = = Open Channel Ditches
[ Ponds

= | Project Boundaries

[""] Topographic Survey

| 3 Data Review

) | [ Municipal Boundaries

Figure 3-5: Topographic Survey Limits
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3.9 PUBLIC OUTREACH

A Community Involvement Plan and schedule were created in collaboration with the City and project
subconsultants to identify additional stakeholders, provide key project messaging, create an
implementation schedule, and describe the outreach methods. Spokane Valley community members had
access to project information and multiple opportunities to provide feedback and contribute to this study.

Engagement was achieved through multiple communication channels including a project webpage,
physical mailers, and an online presentation. An initial mailer relaying general project information and
project website was sent to residents in October 2023. A follow-up mailer was sent in May 2024 to notify
residents of project updates and presentation video. The project mailers can be found in Appendix G.
The City developed and published a project webpage in October 2023 to provide the community with a
timeline, area maps, and City staff contact information. The webpage also provides links to the SRSM
and a recorded PowerPoint presentation produced by the project team.

PUBLIC OUTREACH TIMELINE

OCTOBER 2023 APRIL - SEPTEMBER 2024 MAY 2024 - PRESENT

i

Project website is developed Follow-up mailers regarding Presentation and feedback
and launched, and initial project updates and next survey are created to explain
mailer is sent to announce phases of project are sent. project and timeline, and to
the project study. gauge understanding.

Figure 3-6: Public outreach timeline

The presentation was recorded in lieu of an in-person informational event to explain the project and
timeline. The presentation video was embedded on the project’'s webpage and published to their official
YouTube channel on May 5, 2024. As of September 25, 2024, the video has amassed 72 views on
YouTube.

Feedback was encouraged before and during the development of the level of improvement alternatives. A
public outreach survey was published in tandem with the presentation and was also made available on
the project webpage. Survey questions collected demographics information as well as the respondents’
preferred method of communication for project updates. The questions also gauged their understanding
of the project and allowed for comments on drainage problem areas and other issues the City should be
aware of.
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To date, there have been six survey responses; feedback showed a strong understanding of the project
and its goals. Concerns included roadway deterioration and cracking, stormwater runoff, and ice
formation contributing to slippery road conditions. A table of survey results can be found in Appendix G.

Public feedback was also collected from the City’s QAlert records. As a significant source of data for this
project, QAlert is a web-based software the City uses to track, manage, and resolve a wide range of
citizen service requests. QAlert data includes such details as the submitter’s basic information, issue type,
and the property or location associated the request. The City provided QAlert data for 31 service requests
related to stormwater that were submitted between 2018 to 2024. The QAlert requests that were used to
identify stormwater issues for this study are discussed further in Section 4.9.
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4 HYDROLOGIC MODELING

This chapter provides an overview of the hydrologic and hydraulic modeling performed for this project,
providing a description of the modeling platform used, the relevant subcatchment delineation work, model
calibration, and the relevant design criteria.

4.1 MODELING PLATFORM

Hydrologic and hydraulic modeling was performed using AutoCAD Storm and Sanitary Analysis (SSA).
SSA calculates stormwater runoff from model subcatchments for single storm events or continuous time
periods and routes the runoff through a storm drainage network. SSA is typically used for sizing
conveyance systems and stormwater management best management practices (BMPs), analyzing
problem areas, and planning for changes in land use or hydrology.

4.2 SUBCATCHMENT DELINEATION

The study area includes the north, central, and south drainage areas described in Section 3.2 along with
the upstream offsite drainage areas that contribute flow to the north and south areas. The north detailed
area, the Ridgemont No.5 development area, and the north’s offsite lumped drainage areas discharge to
the 16™ Avenue pond. The central area discharges to Radco Pond. The south detailed area and its offsite
lumped drainage areas discharge to drywells distributed through the area. Depending on available
capacity, overflow from the detailed and lumped south areas can discharge to a set of drywells on East
24% Avenue. The ultimate sag discharge for the south area is located along Sullivan Road approximately
400’ north of the East 24™ Avenue intersection. For this report, the vicinity of East 24" Avenue and
Timberlane Drive is considered the common point of discharge.

To develop the model, the north, central, and south areas were divided into subcatchments, or areas that
drain to a common point in the drainage conveyance system. The subcatchments were delineated using
topographic survey data, City GIS topography data, aerial images from Google Earth, and field
observations. Model subcatchments are shown in Figure 4-4-1.

The delineations followed two different methods that were based on areas that were identified through
coordination with the City as either being detailed model areas or lumped model areas:

Detailed Model Areas: In detailed model areas, subcatchments were delineated based on the area
contributing to each drainage inlet. These areas generally included subcatchments around South Vera
Crest Drive, Ridgemont Drive, Conklin Road, 24th Avenue, 22nd Avenue, Timberlane Drive, and Sonora
Drive, which were identified by the City as the most likely areas to be prioritized for road and drainage
improvements. The detailed delineations allowed for a more refined assessment of the drainage system
in these areas. Subcatchments included both the rights-of-way and residential parcels. A total of 65
detailed subcatchments were delineated, ranging in size from approximately 0.1 acres to 18.4 acres.

Lumped Model Areas: Outside of the detailed model areas, a lumped approach was used. Each
subcatchment covered a larger area, and parameters were developed to represent average conditions
across the subcatchment. In these areas the storm drain inlets, pipes, and stormwater management
BMPs were not explicitly modeled but were instead represented through adjusting the overall
subcatchment parameters. A total of four lumped subcatchments were delineated, ranging in size from
approximately 12.1 acres to 50.2 acres. Lumped subcatchment discharge points and peak flows to each
discharge point are summarized in Table 4-1.
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Table 4-1: Lumped model runoff results

Model 'Model Final Discharge Peak Runoff AL RUIIIEIT | (HEELS (RO
Subcatchment DIEENgS Point 10 year 3-hour o a e
Node 24-hour 24-hour
Sub-lump1 16th_Ave Pond | 16th Avenue Pond 3.67 cfs 5.30 cfs 10.97 cfs
Sub-lump2 16th_Ave Pond | 16th Avenue Pond 0.63 cfs 1.08 cfs 2.23 cfs
Sub-lump3 Pond_B 16th Avenue Pond 0.86 cfs 1.45 cfs 3.02 cfs
Sub-lump4 Pond_A 16th Avenue Pond 1.79 cfs 3.37 cfs 6.95 cfs
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Figure 4-4-1: Subcatchment Delineation Areas

HYDROLOGY

The Technical Release 55 (TR-55) method was used in SSA to calculate runoff from each model
subcatchment based on rainfall data that was input first from historical precipitation data and design
storms. Key subcatchment hydrology parameters included the Soil Conservation Service (SCS) curve
number and time of concentration. These values were initially selected based on guidance in the
Spokane Regional Stormwater Manual (SRSM). The curve numbers were then adjusted during model
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calibration so the runoff response would more closely match flow monitoring data. The range of values for
the parameters are provided in Table 4-2, and the methods used to determine the parameters are
described in more detail below. Model calibration is discussed in Section 4.5.

Table 4-2: Ranges for key subcatchment parameters used in the SSA model

Parameter Range of Values

Subcatchment area (detailed model area) 0.1to 18.4 acres

Subcatchment area (lumped model area) 12.1 to 50.2 acres

Initial Value = 80

SCS Curve Number .
Calibrated Value = 70

Time of Concentration (detailed model subcatchments) 5 to 59 minutes

Time of concentration (lumped model subcatchments) 37 to 78 minutes

For subcatchment infiltration, the Soil Conservation Service (SCS) curve humber method was used to
calculate infiltration losses. Curve numbers were initially taken from the SRSM recommended curve
numbers for residential developments and impervious areas based on the underlying hydrologic soil
group (HSG). HSG data from the NRCS Web Soil Survey was used to assign HSGs and corresponding
curve numbers to model subcatchments. After setting the initial curve numbers, their values were
adjusted through calibration, as discussed in Section 4.5.

The time of concentration (Tc) for each subcatchment was calculated using the TR-55 method in the SSA
model. Tc represents the time for runoff to travel from the hydraulically most distant point of the
subcatchment to the subcatchment discharge point. Tc was computed by summing the travel times for
consecutive components of the drainage conveyance system including sheet flow, shallow concentrated
flow, and channel flow. For right-of-way subcatchments, sheet flow was used to represent flow between
the road centerline and the gutter, and channel flow was used to represent flow along the gutter to the
subcatchment discharge point. For parcel subcatchments, sheet flow was used to represent runoff over
the first 300 feet in residential yards and undeveloped areas, then shallow concentrated flow was used to
represent any additional length before reaching an inlet or ditch. A minimum Tc of 5 minutes was set in
the model which allows the model to use 5 minutes when the calculated Tc was less than 5 minutes.

4.4 HYDRAULICS

Model hydraulics included inlets, catch basins, drywells, pipes, ditches, ponds, and pond outlet structures.
Data for the model was taken from the topographic survey and filled in with information from record
drawings as needed. Data included invert and rim elevations, pipe size and material, pond footprints and
depths, and orifice and weir dimensions for pond outlet structures. Hydraulic elements were imported as
model conduits for linear features like pipes and ditches, and as model junctions for point features like
catch basins, drywells, and ponds.

Key hydraulic parameters are summarized in Table 4-3. Inlet blockages were set based on typical
parameters used by the City. Failed drywells were modeled as junctions with overflow gutter connections,
so all flow was bypassed. Functioning drywells were modeled as storage nodes, which allows an
infiltration rate to be assigned in SSA. Drywells with open grates were initially modeled as inlets
connected to storage nodes, but this created instabilities in the model, so the simpler method of using
either a junction or storage node was used to allow the model to calculate stable results. Clogged and
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collapsed pipes were represented by reducing the diameter of the pipes so the pipe diameter in the model
was equivalent to the open area reported in the CCTV inspections.

Table 4-3: Key model hydraulic parameters

Parameter Value

. Varies based on field measurements
Inlet Width ; :
and standard plans dimensions

Inlets on sag: 50% blockage

Inlet Blockage
d Inlets on grade: 35% blockage

Modeled as junctions with overflow

Failed Drywells gutter connection

Modeled as storage nodes with

Functioning Drywells infiltration rate assigned

Pipe size reduced until diameter was
Collapsed/Clogged Pipes equivalent to open area based on
CCTV inspections

4.5 MODEL CALIBRATION

After assigning initial model parameters, the model was calibrated by comparing model runoff to observed
runoff from the flow monitoring data as well as video data provided by the City. Model calibration was
considered important for this study for two reasons. First, there are baseflows in the study area from
groundwater that seep up into the drainage conveyance system. These baseflows were captured in the
flow monitoring data and added into the model. Second, there is a significant range of model parameters
that fall within typically accepted values. Calibration allowed adjustment of some of these parameters to
prevent the model from over- or underpredicting flow rates while keeping all model parameters within
typical values. Calibration focused on adjusting infiltration curve numbers, storage node volumes, and
base flows that represented shallow subsurface flow seeping into the drainage system.

Model calibration was first done using flow monitor data, then the model was recalibrated to more closely
match video data provided by the City. These two methods are described below:

=  Flow monitor calibration: Model parameters were adjusted until the modeled and observed
flows matched as closely as possible. The model was calibrated for the period of November 2023
through May 2024. The flow monitor model calibration is described in more detail in Appendix H
including graphs showing a comparison of the calibrated model and the flow monitor data for
several storm events.

= Video data recalibration: After reviewing model results with the City, the model was recalibrated
to more closely match conditions that were visually observed and documented in videos provided
by the City from a storm event in early May 2023. Specifically, the model was updated to show a
greater amount of gutter flow in locations where video evidence indicated significant gutter flow.
Flow volume to the 16" Avenue Pond was also reduced based on City observations from past
storm events that indicated the model was likely overpredicting ponding depth. The model also
underwent significant hydraulic updates during the recalibration. The model was not recalibrated
to flow monitoring data since the goal was to more closely match video and anecdotal evidence
provided by the City.
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4.6 DESIGN STORMS AND DESIGN CRITERIA

After developing and calibrating the model, design storms were used to assess the capacity of drywells in
the existing subcatchments and to develop proposed solutions for drainage issues. Design storms were
selected using design criteria in the SRSM and SWMMEW and through conversations with City staff
during project scoping.

Conveyance capacity criteria was used to evaluate existing conditions and develop potential conveyance
solutions. Infiltration pond capacity criteria , along with drywell testing, was used to evaluate the capacity
of existing discharge points and develop alternatives for | new, expanded, or revised stormwater facilities.
A summary of the design storms used in this study and design criteria is listed in Table 4-4.

Table 4-4: Design storms used in the SSA model

Criteria Design Storm

10 year 3-hour storm

Conveyance Capacity | Per the SRSM, storm drains should be designed to convey the 10-year
design storm without surcharging.

100 year 24-hour Type 1A storm

Per the SRSM, infiltration facilities must have an overflow path with
Infiltration Pond capacity to convey the 100-year storm event such that the overflow
Capacity route or termination of stormwater does not adversely impact down-
gradient properties or structures. Because there is no overflow path in
the study area, the 100-year storm was used for evaluating pond sizing.

4.7 EXISTING SYSTEMS EVALUATION

The existing stormwater system was evaluated by reviewing conveyance system capacity, peak flows to
the discharge locations (16™ Avenue Pond, Radco Pond, and East 24" Avenue drywells), and infiltration
capacity at each discharge location.

In general, the model indicated that the existing pipes and open channels in the conveyance system have
capacity for carrying runoff. In most locations, pipes and open channel ditches were not shown as
surcharging even up to the 100-year event. However, there were multiple locations where inlets were
shown not to have adequate capacity for capturing runoff resulting in bypass flows and ponding of water
in the roadway. These locations are discussed further in the proposed improvements presented in
Chapter 5.

Peak flows to each discharge location are listed in Table 4-5.

Table 4-5: Peak flows at points of discharge

Peak Inflow Peak Inflow Peak Inflow

Discharge Point 10 year 3-hour 10 year 24-hour 100 year 24-hour
16th Avenue Pond 14.34 cfs 16.60 cfs 23.88 cfs
Radco Pond 2.90 cfs 2.97 cfs 5.55 cfs
24th Avenue Drywells 1.26 cfs 1.98 cfs 5.43 cfs
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At the 16th Avenue Pond, the model showed adequate capacity for infiltrating all modeled storm events
(10-year 3-hour event, 10-year 24-hour event, and 100-year 24-hour event). The model showed the pond
filling to maximum depths of 0.20 feet, 1.83 feet, and 3.89 feet for these respective storm events. At a
depth of approximately 5 feet, water will overflow from the pond and into the East Radco Court cul-de-
sac. The infiltration and storage capacity at the 16" Avenue Pond is summarized in Table 4-6.

Table 4-6: 16th Avenue Pond infiltration and storage capacity

Parameter Value

Infiltration Rate

55,770 sf (bottom footprint) x 0.94 in/hr (average of constant
head and falling head infiltration tests) x 1/3600 (conversion
of hours to seconds)

+ 2 cfs (1 cfs per drywell based on SRSM typical values for
double barrel drywells in infiltrative soils)

3.21 cfs

Storage Volume

Volume at 3-ft depth (top of pond berm, based on 2024
topographic survey) = 287,887 cf = 6.6 ac-ft

Volume at 5-ft depth (overflow elevation, based on record 10.1 ac-ft
drawings) = 594,470 cf = 13.6 ac-ft

Existing conditions design volume with 1-ft freeboard

(calculated based on water depth 1 foot below overflow
elevation) = 10.1 ac-ft

The model reported no capacity issues at the Radco Pond with all flows from the upstream drainage
basin being routed into the pond. This was consistent with infiltration testing, which measured a high
infiltration rate at one of the pond’s drywells. However, based on field observations and flow monitoring
data, runoff does not appear to reach the pond and is believed to fully infiltrate into the open channel ditch
upstream of the pond. Based on the model results, the pond has capacity to infiltrate the full amount of
runoff if it were to be routed into the pond. The infiltration and storage capacity at the Radco Pond is
summarized in Table 4-7.

Table 4-7: Radco Pond infiltration and storage capacity

Parameter Value

Infiltration Rate
0.812 cfs (field-tested drywell infiltration rate) 4.872 cfs
X 6 drywells = 4.871 cfs

Storage Volume

Volume at 2-ft depth (maximum design depth, based on 0.7 ac-ft
record drawings) = 30,215 cf = 0.7 ac-ft

At the East 24th Avenue drywells, the model showed inadequate capacity for infiltrating runoff when using
the infiltration rate of 0.3 cfs per drywell. It should be noted that this infiltration rate is higher than the
0.014 cfs rate that was measured in the field during the geotechnical investigation. The geotechnical
investigation indicated these drywells likely have a reduced capacity due to sediment loading. However,
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based on conditions observed in the field by both Osborn and the City, minimal ponded water has been
observed in this area during storm events. This infiltration rate was increased after discussion with the
City in order to recreate conditions observed in the field. Because of the low infiltration rate, the model
showed the existing drywells do not have capacity to manage the 10-year event. This study recommends
additional drywell testing along 24" Ave. nearer Sullivan Road to determine if higher capacity rates are
available. The infiltration capacity at the East 24" Avenue drywells is summarized in Table 4-8.

Table 4-8: East 24th Avenue infiltration capacity

Parameter

Infiltration Rate
Field-measured drywell exfiltration rate = 0.014 cfs

Approximated drywell exfiltration rate based on field
observations of minimal ponded water = 0.3 cfs

* 0.3 cfs/drywell

* Approximately 3 drywells in this vicinity are assigned this value.

Based on conversations with the City, there have not been issues with the Timberlane Terrace pond after
the improvements that were installed in 2017. Because this pond was outside the detailed model area
and this surrounding area is expected to drain into this pond, this was not included in the model. Drywells
along Timberlane have been modeled as storage nodes with zero infiltration rate to assume a worst-case
scenario where all runoff overflows to East 24 Avenue. This infiltration rate is recommended to be
adjusted if more field testing is done in the future.

4.8 PROPOSED IMPROVEMENTS EVALUATION

The proposed improvements were evaluated by creating the proposed pipe network in SSA and running
the design storms through this network. The proposed conveyance system was sized using the 10-year
3-hour design storm. Any pipes showing surcharging were upsized. Pipes downstream of surcharging
areas were also upsized to prevent any decreases in pipe sizes that could potentially surcharge the
conveyance system. Proposed improvements are discussed in detail in Chapter 5.

4.9 SUMMARY OF DRAINAGE ISSUES

Drainage issues were identified through interviewing City staff, reviewing the City’s QAlert GIS data,
observing problem areas in the field, using the results of the public outreach survey, and a hydrologic and
hydraulic modeling assessment of the existing drainage system.

The drainage issues were subdivided into three groups representing the north, central, and south portions
of the overall study area. These areas are shown in Figure 4-2. The drainage issues identified in each
area are summarized in the subsections that follow and a map showing the specific locations of drainage
issues is included in Appendix I.
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Figure 4-2: North, central, and south areas for grouping drainage issues

491 North Area

The following drainage issues were identified in the North Area. Issues are arranged by those identified
by QAlert reports, by Osborn, or by the City.

= City QAlerts

— QAlert data included multiple reports of ponding water, soil erosion, residential groundwater
issues, and damaged roadways, mostly by South Vera Crest Drive and South Ridgemont
Drive.

— A sinkhole was reported at the intersection of Conklin Road and Ridgemont Drive, which the
City identified as a partly collapsed and rusted culvert, shown in Figures 1 and 2 in
Appendix C. The City has provided a temporary prepare of this pipe..
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49.2

Osborn-ldentified Problem Areas

— Based on inlet spacing calculations, there are seven locations along South Vera Crest Drive
that currently show a higher rate of runoff bypassing the inlet than what is recommended by
WSDOT design standards.

Flow monitoring data measured a steady baseflow during the spring months that ranged from 0.1
to 0.2 cubic feet per second at the flow monitors near South Conklin Road and South Vera Crest
Drive. Flow monitoring data at this location is shown in the Flow Monitor 1 and Flow Monitor 2
graphs in Appendix D. The baseflow is likely from shallow subsurface flow that infiltrates higher
in the drainage basin and then resurfaces into the storm conveyance system lower in the basin.
This is consistent with the findings in the geotechnical report noting that regular recharge is
expected for groundwater in the sedimentary unit in the project area (Appendix B Section 5.2.5).
The existing ponds in the upper part of the drainage basin are likely locations where stormwater
runoff is infiltrated into the ground to locally recharge groundwater, increasing the volume of
shallow subsurface flow.

— Flow monitoring data (Appendix D, figures for Flow Monitor 1 and Flow Monitor 2) shows
that there is often a difference in the amount of flow between the upstream and downstream
ends of the open channel ditch that conveys flow through private properties located between
South Conklin Drive and South Vera Crest Drive. For storm events with flows ranging from
roughly 0.5 to 1.5 cfs, the difference between the flow monitors was up to roughly 0.2 cfs with
either meter measuring a higher flow depending on the event. This indicates runoff is likely
infiltrating into the open channel during some parts of the year and shallow subsurface flow is
seeping back into the channel during other parts of the year. The proposed storm drain will
minimize this interaction between surface runoff and shallow subsurface flow.

— The Geotechnical boring near South Conklin Road and South Ridgemont Drive indicated the
presence of shallow Latah soils. There is an open channel immediately upstream of this
location where runoff likely infiltrates into the ground. Infiltrated runoff likely does not
permeate through the Latah soils but is believed to move laterally above them until reaching
more gravelly soils that were identified around South Vera Crest Drive. This may create a
problem at this specific intersection with shallow groundwater that could be high enough to
cause saturation in the road subgrade.

City-ldentified Problem Areas

— Based on conversations with the City, all the drywells along South Vera Crest Drive have
experienced failure at some point in the past, contributing to roadway ponding and damage.

— Some pipe outfalls that discharge runoff from South Vera Crest Drive to the East 16th
Avenue Pond are in poor condition. Based on the City’s CCTV inspection completed as part
of this study, damage was observed including collapsed pipes, rust damage, holes in the
pipes, and joint separation.

— Based on the City’s pavement inspections, roadways in this area have deteriorated with local
Pavement Condition Index scores from 11 to 40, which fall into the “very poor” and “serious”
categories for road conditions.

Central Area

The following drainage issues were identified in the Central Area. Issues are arranged by those identified
by QAlert reports, by Osborn, or by the City.
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= City QAlerts

QAlert reports for this area are related to easement and maintenance access concerns, most
of which have already been addressed. Maintenance concerns pertaining to the catch basin
located at the intersection of South Vera Crest Drive and East 22nd Avenue were not
addressed.

= Osborn-ldentified Problem Areas

The pipe that discharges at the top of the Radco open channel ditch has collapsed by 50
percent, which has led to observable water seepage on the hillside, shown in Figure 6 in
Appendix C.

Osborn identified open channel ditches draining towards the Radco Pond as problem areas.
Even when flows were observed upstream in this open channel, no water would reach
downstream where an inlet pipe connects this channel to the Radco Pond or in Radco Pond,
shown in Figures 7-10 in Appendix C.

Water ponding was also observed at the intersection of South Vera Crest Drive and East
22nd Avenue, shown in Figure 15 in Appendix C. This has included catch basins along East
22nd Avenue that have overflowed into the roadway with ponding observed at a low point
between two catch basins.

Flow monitoring data showed no flow measured in the culvert upstream of Radco Pond that
conveys flow from the main open channel ditch to the pond. This indicated that runoff likely
does not reach the pond due to infiltration into the open channel ditch.

The existing stormwater system on East 22nd Avenue is disconnected from the downstream
storm drains. , there is a significant amount of runoff that flows along the curb until reaching
catch basins at the intersection of 22nd Avenue and South Vera Crest Drive.

= City-ldentified Problem Areas

Several issues were noted with the open channel ditch that conveys flow to Radco Pond. The
City reported that the hillside above the open channel ditch is saturated by high groundwater.
The pipe that discharges at the midpoint of the open channel ditch was reported to be rusted
out and leaking. The City noted that an area towards the bottom of the open channel ditch
may be where water infiltrates, which has caused stormwater to rarely reach Radco Pond.
The City has also received complaints about the open channel ditch not being maintained,
with litter accumulating in the channel in the past.

The City noted that significant amounts of gutter flow have been observed on East 22nd
Avenue and that asphalt is visibly damaged in this area along the road edges where asphalt
transitions to concrete gutter. Ponding has been observed at the downstream end of this area
at intersection of South Vera Crest Drive and East 22nd Avenue where runoff from several
catch basins along East 22nd Avenue overflows into the roadway.

The sewer maintenance hole at the intersection on East 23rd Avenue and South Vera Crest
Drive has been subject to groundwater intrusion.

Drywells at the intersection of East 22nd Avenue and South Conklin Avenue are likely failed
with standing water present. Roads in this area are reported to be icy in the wintertime.

Based on the City’s pavement inspections, roadways in this area are partially deteriorated
with Pavement Condition Index scores in the range of 11 to 55, which fall into the “fair,” “very
poor,” and “serious” categories for road conditions. Roughly two-thirds of this portion of South

Vera Crest Drive is in the “serious” category.
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4.9.3 South Area

The following drainage issues were identified in the South Area. Issues are arranged by those identified
by QAlert reports, by Osborn, or by the City.

= City QAlerts

— Several QAlerts report ponding along South Timberlane Drive and adjacent private
properties. For example, one QAlert reported significant ponding that resulted in water
intrusion into a residential driveway and garage, shown in Figure 16 in Appendix C. This
ponding was likely caused by a large storm event potentially combined with clogged storm
drains.

— Several other QAlerts reported groundwater concerns, including one report of groundwater
springs in a residential front yard, with flows spreading to East 24th Avenue.

= Osborn-ldentified Problem Areas

— Corroborating the details of the QAlert mentioned above, Osborn observed a groundwater
spring located in the front yard of 15912 East 24th Avenue, a property located along East
24th Avenue. The groundwater spring occurred in the winter, leading to ice in the street,
shown in Figures 17 and 18 in Appendix C.

— Osborn observed significant ponding of residential driveways at the intersection of
Timberlane Drive and 24th Avenue (2023 and 2024 South Timberlane Drive, shown in
Figures 21 and 22 in Appendix C.

— During a storm event, Osborn observed heavy ponding in the cul-de-sac of East Cameron
Court. This cul-de-sac has two drywells, which were full of water, causing heavy ponding and
snow build up, shown in Figures 23 and 24 in Appendix C. The cul-de-sac is at a low point
causing water to drain to this area. This likely has led to icy and hazardous driving conditions
in the winter.

— The three existing drywells on East 24th Avenue do not have adequate capacity for the flows
currently routed to them. The hydrologic and hydraulic model indicates that a drywell outflow
rate of 16 cfs is needed to manage the runoff currently routed to the drywells. Based on
infiltration testing performed during this project, the drywells have an outflow rate of only
0.014 cubic feet per second.

= City-ldentified Problem Areas:

— The City has observed that all drywells along South Timberlane Drive, South Sonora Drive,
and the drywell located at the intersection of East 24th Avenue and East 24th Court have had
ponding. This is likely caused by high groundwater, a shallow, non-infiltrative basalt rock
formation, and poor infiltrative soils. These issues likely also cause water on Timberlane
Drive and Sonora Drive to overflow into East 24th Avenue.

— The City noted that the infiltration pond located on the southern end of South Timberlane
Drive has overflowed onto the street and caused runoff intrusion onto private properties and
driveways. The infiltration pond has been upsized, and the City added extra drywells along
Timberlane Drive to deal with future flood events. However, these drywells are reported to
still be in failing condition and do not currently function as intended.
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5 PROPOSED IMPROVEMENTS

This chapter describes the drainage issues that were identified during the study, the proposed
improvements to address the issues identified, and cost estimates for the improvements.

5.1 PROPOSED IMPROVEMENTS

The proposed improvements have been organized as a menu of improvement options divided into four
levels. Level 0 represents the minimum improvements that could be completed to improve roadways only.
Each subsequent level adds improvements for the stormwater collection system and facilities. This
approach captures a range, beginning at a minimum level and progressing to a maximum level of
improvements and is intended to allow the City to set the project scope of work by choosing
improvements based on the City’s priorities, available budget, and considerations of equitable value. The
levels of improvement are described below.

= Level 0: Roadway Improvements Only

— For Level 0, all roadways in project area would be rebuilt that are rated in the “very poor” or
“serious” categories based on the City’s Pavement Condition Index. This includes roughly
half the roads in the study area boundary with the main roads needing replacement being in
the vicinity of South Vera Crest Drive and South Ridgemont Drive.

— The existing stormwater system would remain as-is.

= Level 1: Roadway Improvements
+ Stormwater System Improvements (Retrofits) for Non-Standard Conditions

— For Level 1, improvements would be completed for components of the drainage system that
do not meet current standards in the SRSM. The standards from Basic Requirement No. 5 —
Natural and Constructed Conveyance Systems in the SRSM would be used to identify which
components do not meet current standards; including:

A. Remove and replace non-standard grates with vaned grates
B. Inlets in locations with non-flooded roadway widths less than 12 feet at the 10-year event

C. The first inlet shall not be located more than 500 ft. from the point where the gutter flow
path originates.

Inlets with bypass flows greater than 0.1 cfs at intersections at the 10-year event
Replace stormwater pipe t-connections with structures.

Bubble-up catch basin conditions.

@ m m O

Provide 10-year storage at infiltration facilities
H. Provide 100-year storage at infiltration facilities to mitigate property damage.

= Level 2: Roadway Improvements
+ Stormwater System Improvements (Retrofits) for Non-Standard Conditions
+ Stormwater Improvements for Maintenance Retrofits

— For Level 2, improvements would be completed for components of the drainage system in
need of maintenance retrofits, which would include:
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Replace failing drywells (remaining after level 1 improvements) identified as failed and
are in suitable soils (failing drain field). Specific drywells will need to be determined with
additional geotechnical investigations.

New stormwater system to replace failing drywells (remaining after level 1 improvements)
identified as failed based on unsuitable soils. Specific drywells will need to be determined
with additional geotechnical investigations.

24t Ave. infiltration facility.

Replace, restore or abandon pipes identified as damaged or failed based on CCTV
inspections or visual observations of damage

= Level 3- Roadway Improvements

+ Stormwater System Improvements (Retrofits) for Non-Standard Conditions
+ Stormwater Improvements for Maintenance Retrofits
+ Stormwater Improvements (Retrofits) for Groundwater Improvements

— For Level 3, improvements would be completed for components of the drainage system
where undesired groundwater is interacting with the drainage system, either through
groundwater resurfacing and entering the drainage system or stormwater runoff infiltrating
into the ground at undesired locations in the drainage system such as open channel ditches.

A.
B.
C.

D.

E.
F.

Impermeable liners at existing ponds.
Eliminate existing roadway stormwater system discharge to Pond A.

Eliminate existing stormwater system discharge to open channel between Conklin and
Vera Crest.

Reroute Radco drainage system to 24" Ave. - Eliminate existing stormwater system
discharge to open channel.

Radco drainage system improvements — Replace open channel flow with closed system.

Groundwater collection at Conklin Rd. and Ridgemont Dr. intersection.

The drainage improvements identified in each level are summarized in the subsections below.
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5.1.1 Level 0 Improvements

The proposed improvements for Level O are depicted in Figure 5-1. The roadway will be reconstructed at
all locations where roads are rated in the “very poor” or “serious” categories based on the City’s
Pavement Condition Index. This will include excavating the existing asphalt, base course, and a portion of
the subbase and installing a new, thicker layer of base course and new asphalt. Based on the
geotechnical evaluation and the current level of design, 4.5 inches of asphalt over 9 inches of crushed
surfacing base course was assumed for all areas identified for roadway replacement. During final design,
the pavement and subgrade design can be refined to match the site conditions, with varying depths of
pavement and base course.

(%)

%n@ o

JE— Legend
i ,z«i; [ Proposed Roadway Improvements

Figure 5-1: Proposed Level 0 Roadway Improvements
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Length of road to be rebuilt and costs for the road improvements were calculated per street and are listed

in Table 5-1.

Table 5-1: Length and Cost for Level 0 Road Improvements

Street

PCI Condition

Catchment Area

Area (sf)

South Vera Crest Drive | Very poor/serious | North & Central 115,300 1,910,000
South Conklin Road Very poor/serious | North & Central 72,100 $1,190,000
South Ridgemont Drive Serious North 40,500 $670,000
South Sonora Drive Very poor South 23,900 $400,000
South Timberlane Drive Very poor South 60,000 $1,000,000
South Carnine Court Very poor Central 24,100 $400,000
South Cameron Court Very poor South 17,000 $280,000
South Conklin Court Very poor Central 9,900 $160,000
East 20th Court Very poor North 18,100 $300,000

A unit cost of $16.59 per square foot was calculated for the road improvements. The unit cost was
determined based on the total cost of all roadway replacement divided by the total area of roadway to be
replaced. The total cost calculated for the entire project area was determined using the cost for
mobilization, roadway excavation including haul, crushed surfacing base course, and HMA pavement.
This price was adjusted for an estimated inflation (of 9%), contingency (of 30%), and a design fee (of

20%).
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5.1.2 Level 1 Improvements

The proposed Level 1 improvements are depicted in Figure 5-2 and the menu of improvements is described in the following pages.

LEVEL 1 OVERVIEW

; ‘ Level 1
ety | ‘ 5 Improvements
| Overview
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Figure 5-2: Overview of Level 1 improvements

City of Spokane Valley Ridgemont Estates
Final Study Report Page | 39



Osborn
Consulting

Improvement 1A: Upgrade Grate Inlets

Proposed Improvements: Throughout the project area are round slotted, herringbone, and WSDOT
slotted grate types. These non-standard grate types are recommended to be replaced with a standard

vaned grate type.

Justification: Standard inlets improve capture resulting in less bypass and curb flow. This will require

minimal improvement effort.

Planning Estimated Cost: $78,000

Level 1 Improvements Existing Structures
[l catchbasin [ Catchbasin © Drywell
 Catchbasin Type 2 £33 Pond/Swale
[ Inlet i

@ Manhole
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Improvement 1B: Non-Flooded Roadway Widths Less Than 12 Feet

Proposed improvements: Eight new catch basins will be installed at two sag locations in the project
area. Four flanking catch basins will be installed at the sag location near South Vera Crest Drive and East
22nd Avenue. Four flanking catch basins will be installed the sag location near South Vera Crest Drive and

East 20th Court. Approximately 160 feet of new storm drain pipe will be installed to connect the new catch
basins to the existing catch basins.

Justification: This improvement will increase inlet capacity at the sags, reduce ponding water on the
roadway, and maintain 12 feet of non-flooded roadway width.

Planning Estimated Cost: $80,000

LEVEL 1B

Level 1 Improvements Existing Structures
(@ catchbasin [] Catchbasin @ Drywell
= Pipe » Catchbasin Type 2 [ Pond/Swale
=1 Inlet — Pipe

@® Manhole = = Drainageway
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Improvement 1C: First Inlet Not More Than 500 Feet from Point Where Gutter Flow Begins

Proposed Improvement: Six locations within the project area lacked capture over 500 feet from the point
where the gutter flow begins. These include locations along Ridgemont Dr., Conklin Rd, S. Carnine Ct.
22nd Ave., 24th, Ave. and Timberlane Dr. New storm drain systems will be installed including catch basin
and pipe at these locations. Existing drywells in the North basin are removed/abandoned as part of this

improvement.

Justification: This improvement increases capture, reduces curbline flow, spread, and velocity, and

reduces flow bypass at intersections.

Planning Estimated Cost: $380,000

LEVEL 1C

’ e CAL ;F\/
B X ‘g :
Ko

Level 1 Improvements Existing Structures

[l Catchbasin [] Catchbasin © Drywell

. Manhole » Catchbasin Type 2 3 Pond/Swale
® Inlet — Pipe
@ Manhole = = Drainageway

= Pipe
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Improvement 1D: Reduce Bypass Flow to Less than 0.1 cfs at Intersections

Proposed Improvement: In coordination with other improvements, two sites remain where bypass flow
(Qbp) at intersections is greater than 0.1 cfs. These locations are in the vicinity of the intersections at
Vera Crest and E. 20th Ct and Vera Crest and E 23rd Ct. Additional catch basins and pipe will be

installed at these locations.

Justification: This improvement will reduce the bypass flow at the intersection of E 20th and E 23rd Ct to
less than 0.1 cfs. Reduced bypass reduces curbline flow, spread, and velocity.

Planning Estimated Cost: $40,000

LEVEL 1D

Legend

Level 1 Improvements
[@ catchbasin

= Pipe

Existing Structures
[l Catchbasin © Drywell
» Catchbasin Type 2 [ Pond/Swale
(5 Tnlet — Pipe
@ Manhole = = Drainageway
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Improvement 1E: Replace Stormwater Pipe Tee Connections

Proposed Improvement: Two locations have non-standard pipe connections. These locations are near
the intersections of Conklin Rd and 22nd Ave. and Conklin Rd. and Ridgemont Dr. The tee connections
will be replaced with catch basin junctions. Additional storm drain pipe is required at the intersection of
Conklin Rd and Ridgemont Dr. to re-convey through the intersection.

Justification: This improvement will increase flow capacity and improve maintenance accessibility.

Planning Estimated Cost: $50,000

Legend

Level 1 Improvements Existing Structures
[l catchbasin [ Catchbasin © Drywell
= Ppipe > Catchbasin Type 2 [ Pond/Swale
B Inlet — Pipe
® Manhole - - Drainageway
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Improvement 1F: Eliminate Non-standard Bubble-Up Condition

Proposed Improvement: Approximately 240 feet of new storm drain system will be installed on E. 22nd
Ave. east of the intersection with S. Vera Crest Dr. The storm drain will connect the downstream end of
the existing bubble-up structure with the existing storm drains at the intersection that collects and conveys
flow toward Radco Pond.

Justification: This improvement reduces roadway flow and decreases bypass flows at the intersection of
Vera Crest and 22nd Ave. This improvement keeps flow in a piped system instead of allowing flow at the
bubble-up structure to discharge back to the gutter.

Planning Estimated Cost: $45,000

LEVEL 1F

Level 1 Improvements Existing Structures
[l catchbasin [] Catchbasin © Drywell
= Pipe » Catchbasin Type 2 [2J Pond/Swale
& Inlet — Pipe
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Improvement 1G: Provide 10-year Storage at Infiltration Facilities

Proposed Improvement: The location of this proposed improvement is at the 16th Avenue Pond. Based
on results from the hydraulic modeling, this improvement is not needed at this time. However, if future
developments or improvements result in an increase in flows, the number of drywells may need to be
increased to provide storage of the 10-year design storm event.

Justification: Eliminate potential flooding.

Planning Estimated Cost: $25,000

LEVEL 1G

Level 1 Improvements Existing Structures
@ Drywell [ Catchbasin @ Drywell
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Improvement 1H: Provide 100-year storage to mitigate property damage

Proposed Improvement: The location of this proposed improvement is at the 16th Avenue Pond. Based
on results from the hydraulic modeling, this improvement is not needed at this time. However, if future
developments or improvements result in an increase in flows, the number of drywells may need to be
increased to provide storage of the 100-year design storm event.

Justification: Eliminate potential flooding and property damage.

Planning Estimated Cost: $40,000

LEVEL 1H

Legend
Level 1 Improvements Existing Structures
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5.1.3 Level 2 Improvements

The proposed Level 2 improvements are depicted in Figure 5-3 and the menu of improvements is described in the following pages.

LEVEL 2 OVERVIEW

Improvements
Overview

Figure 5-3: Overview of Level 2 improvements
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Improvement 2A (Option A): Replace Failing Drywells in Suitable Soils

Proposed Improvement: The remaining failing drywells, not covered by level 1 or 2 improvements, are
located along Sonora, Timberlane Dr., and E. Cameron Ct. Improvements include removing and replacing
existing drywells. Type 1 catch basins will precede the new drywells. Additional Geotech evaluation
and/or drywell testing will be required to determine if soils are suitable for drywells.

Justification: These improvements increase capture and capacity, reduce curbline flow, spread, and
bypass.

Planning Estimated Cost: $340,000

Legend
Level 1 Improvements  Level 2 Improvements Existing Structures
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Improvement 2B (Option B): Replace Failing Drywells in Unsuitable Soils

Proposed Improvement: Remaining failing drywells, not covered by level 1 or 2 improvements, are
located along Sonora, Timberlane Dr. and E. Cameron Ct. Existing failing drywells will be removed and
replaced with a stormwater system. The stormwater system will include catch basins and pipe.
Stormwater will be collected and conveyed to E. 24th and discharged to a new drywell gallery. Additional
Geotech evaluation and/or drywell testing will be required to determine if soils are suitable for drywells.

Justification: These improvements increase capture and capacity, reducing curbline flow, spread, and

bypass.

Planning Estimated Cost: $485,000

Level 1 Improvements
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Improvement 2C: 24th Avenue Infiltration Facility

Proposed Improvement: Additional drywells or other subsurface infiltration facilities will be installed to
supplement infiltration capacity at the three existing drywells east of the intersection of E. 24th Ave. and
S. Timberlane Dr. The new infiltration facilities would be installed further west in the E. 24th Ave. right-of-
way. Soils are anticipated to be more permeable. Additional Geotech evaluation and/or drywell testing will
be required to determine if soils are suitable for infiltration.

Justification: This improvement will address inadequate capacity of the existing drywells on 24th Ave.

Planning Estimated Cost: $200,000
LEVEL 2C
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Improvement 2D: Replace, Restore, or Abandon Pipes Identified as Damaged

Proposed Improvement: Pipes identified as damaged or failing are located along Vera Crest and are the
discharge points to the 16th Avenue Pond and Radco Pond. Due to constructability constraints replacing
these pipes results in high impact and high cost. Improvement of these pipes could include restoration or
abandonment. Restoration is expected to be in form of trenchless restoration. Further evaluation is
necessary to determine the feasibility of restoration.

Justification: These improvements will increase discharge capacity, reducing curbline flow, spread, and
bypass.

Planning Estimated Cost: $50,000
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5.1.4 Level 3 Improvements

The proposed Level 3 improvements are depicted in Figure 5-4 and the menu of improvements is described in the following pages.
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Figure 5-4: Overview of Level 3 improvements
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Improvement 3A: Impermeable Liners at Existing Ponds

Proposed Improvement: Liners will be installed at the existing neighborhood ponds that are part of the
conveyance system in the North basin area that drains to the 16th Avenue Pond. Liners will consist of a
low permeability soil material, such as bentonite. The liners will be placed at the Ridgemont Third Addition
ponds, Ponds A and B. These tracts are owned by the City of Spokane Valley.

Justification: This improvement will reduce groundwater recharge and decrease shallow subsurface flow

below road surfaces and near private residences.

Planning Estimated Cost: $70,000
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Improvement 3B: Eliminate Pond A

Proposed Improvement: Discharge to pond A from the existing roadway stormwater system will be
eliminated. Instead, the existing roadway stormwater system along 23rd Ave will be extended along 23rd
Ave. and joined to the existing stormwater system on Conklin Rd in the vicinity of 22nd Ave.

Justification: This improvement eliminates open channel flow from Pond A and the connection to the
existing stormwater system on Conklin Rd. near the 22nd Ave. intersection. Eliminating the open channel
flow will reduce groundwater recharge and decrease shallow subsurface flow below road surfaces and
near private residences.

Planning Estimated Cost: $70,000

‘ q Level 1 Improvements  Level 2 Improvements  Level 3 Improvements Existing Structures
[ Catchbasin @ Drywell O Manhole 7] Catchbasin @ Drywell
© Manhole [0 Catchbasin Pipe P Catchbasin Type 2 [ Pond/Swale
@ Drywell © Manhole [ Pond Lining (5] Inlet — Pipe
—— Pipe Pipe ® Manhole - - Drainageway

City of Spokane Valley Ridgemont Estates
Final Study Report Page | 55



Osborn
Consulting

Improvement 3C: Eliminate Open Channel Between Conklin and Vera Crest

Proposed Improvement: Discharge from the existing stormwater system to the open channel between
Conklin Rd and Vera Crest Dr. will be eliminated. Stormwater will be collected at the intersection of
Conklin Rd. and Ridgemont Dr. The collected stormwater will be conveyed in a proposed stormwater
system along Conklin Rd. The proposed stormwater system will join the proposed stormwater system
from level 1 and 2 improvements.

Justification: Eliminating this section of open channel flow will reduce groundwater recharge and
decrease shallow subsurface flow below road surfaces and near private residences.

Planning Estimated Cost: $90,000
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Improvement 3D: (Option A) Reroute Radco Drainage System to 24th Avenue

Proposed Improvements: Discharge from the existing stormwater system to the open channel between
Vera Crest Dr. and Renz Rd will be eliminated. This discharge is conveyed to the Radco pond for
treatment and subsurface discharge. Discharge is from two discharge points along Vera Crest in the
vicinity of 22nd Ave and 23rd Ct. Stormwater will be collected at the sag point near the intersection of
Vera Crest Rd. and 22nd Ave and along grade near Vera Crest Dr. and 23rd Ct. The collected stormwater
will be conveyed in a proposed stormwater system along Vera Crest Dr. The proposed stormwater
system will join a stormwater system on 22nd Ave. and 24th Ave. proposed in level 1 and 2
improvements. The stormwater system will discharge to the infiltration facilities proposed in level 1 and 2
improvements.

Justification: Eliminating this section of open channel flow will reduce groundwater recharge and
decrease groundwater impact on private residences. Field observations and flow monitoring data indicate
that runoff conveyed by the channel does not reach the Renz Rd. crossing that continues to Radco Pond,
but instead infiltrates into the channel.

Estimated Cost: $375,000
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Improvement 3E: (Option B) Radco Drainage System Improvements

Proposed Improvements: A new storm drain (pipe) will be installed along the open channel and
easement that conveys discharge from two locations on South Vera Crest Drive. The open channel
conveys to Renz Rd. and discharges to Radco Pond. Constructability concerns need to be investigated
further to determine the feasibility of this improvement. The feasibility will consider both a buried pipe and
a non-buried pipe along the channel surface.

Justification: Eliminating this section of open channel flow will reduce groundwater recharge and
decrease groundwater impact on private residences. Field observations and flow monitoring data
indicate that runoff conveyed by the channel does not reach the Renz Rd. crossing that continues to
Radco Pond, but instead infiltrates into the channel.

Estimated Cost: $175,000
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Improvement 3F: Groundwater Collection at Conklin Road and Ridgemont Drive

Proposed Improvements: Underdrains will be installed near the intersection of Conklin Rd. and

Ridgemont Dr., in the right-of-way, to intercept groundwater and reroute it into the new storm conveyance
system proposed in level 1 and 2 improvements.

Justification: This improvement will address groundwater issues by collecting shallow subsurface flow
instead of allowing it to move through the near-surface soils where excess water may impact the roadway

pavement and subgrade.

Estimated Cost: $100,000
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5.2

PLANNING-LEVEL COST ESTIMATES

Cost estimates were prepared by the City for the different menu items in each of the improvement levels
and are summarized in Table 5-2. Cost estimates include a contingency of 25 percent. Detailed cost
estimates are included in Appendix K.

Table 5-2. Planning-level cost estimates for proposed improvement options.

Level ‘ ID Improvement Name ‘ Cost ‘ Level Cost
0 N/A All Road Improvements (See Table 5-1 for cost for | $6,310,0 $6.310,000
each road) 00
1A Upgrade Grate Inlets $78,000
1B Non-Flooded Roadway Widths Less Than 12 Feet | $80,000
First Inlet Not More Than 500 Feet from Point
1c Where Gutter Flow Begins $380,000
1D Reduce I_3ypass Flow to Less than 0.1 cfs at $40,000
1 Intersections $738,000
1E Replace Stormwater Pipe Tee Connections $50,000
1F Eliminate Non-standard Bubble-Up Condition $45,000
1G Provide 10-year Storage at Infiltration Facilities $25,000
1H Provide 100-year storage to mitigate property $40,000
damage
oA (SO[_JItlon A): Replace Failing Drywells in Suitable $340,000
ofis $590,000
B (Opuon B): Replace Failing Drywells in Unsuitable $485,000 (with Option 2A)
2 Soils
2C 24th Avenue Infiltration Facility $200,000 $735,000
; e (with Option 2B)
2D Replace, Restore, or Abandon Pipes Identified as $50,000
Damaged
3A Impermeable Liners at Existing Ponds $70,000
3B Eliminate Pond A $70,000
e : $705,000
3c Eliminate Open Channel Between Conklin and $90,000 . _
3 Vera Crest (with Option 3D)
(Option A) Reroute Radco Drainage System to
3D | 24th Avenue $375,000 | ge08 000
3E (Option B) Radco Drainage System Improvements | $175,000 | (With Option 3E)
3F G_roundwater Qollectlon at Conklin Road and $100,000
Ridgemont Drive
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For improvements that include road reconstruction (Level O improvements), the pavement design can be
further refined, which may provide opportunities to reduce overall costs. For example, for this report, the
most conservative equivalent single axle load (ESAL) value of 630,000 was used, which resulted in a
pavement section consisting of 4.5 inches of asphalt and nine inches of crushed surfacing base course.
This pavement section could possibly be reduced in some areas, particularly if traffic counts are collected
on different streets in the study area as a basis for completing site-specific pavement thickness design.

Additionally, the following factors should be considered when planning for the cost of the improvements:

®=  The cost estimates assume that no additional easements will need to be acquired for construction
of the improvements. If this changes in the future, then easement acquisition costs should be
added.

=  Cost estimates were developed assuming the improvements will be exempt from retail sales tax
under WAC Rule 171, which applies to public roadway improvement projects. If utilities such as
water or sewer are added to any of the projects then sales tax may be applicable.

= Cost estimates are based solely on the quantities of stormwater improvements such as the
number of catch basins or length of pipe for each improvement. These costs do not include other
construction items such as surface restoration, utility adjustments, contractor mobilization, or
temporary erosion and sediment control.

= Cost estimates do not include design fees, additional geotechnical explorations, or construction
management services.

= Costs do not include escalation or inflation factors. Depending on when they are constructed, the
actual costs may increase.

®=  For smaller-cost items from the menu of improvements, it is assumed that these improvements
would be incorporated into one of the larger road and storm drain projects as they likely could not
be completed under public contracting as stand-alone projects.
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5.3 CONSIDERATIONS OF IMPACTS

Some of the proposed improvements would impact the existing drainage system. Key considerations
before selecting improvements to move forward are discussed below.

= Improvements 2B and 2C: These improvements would route additional flow to a new infiltration
facility on East 24" Avenue. This would significantly impact East 24" Avenue by increasing the
volume of stormwater runoff routed to that location. As mentioned in these improvement
summaries in the sections above, additional geotechnical testing is recommended before
advancing these improvements and there may be alternative improvements to add or restore
drywell infiltration capacity instead of routing runoff to East 24 Avenue.

= Level 2 and Level 3 Conveyance Improvements in North Basin: These improvements would
route additional flow to the 16" Avenue pond by conveying runoff away from failed drywells and
to the pond. If these improvement moves forward, they should be considered in combination with
Improvements 1G and 1H, which would add additional infiltration capacity at the 16" Avenue
pond.

= Improvement 3C: This improvement would remove flow from the open channel that passes
through back yards between Conklin Road and Vera Crest Drive. During this study we have not
received any public feedback that this channel is desirable as a landscaping feature, but this
should be confirmed with the specific homeowners in this location before moving forward.

= |mprovement 3B: This improvement would bypass Pond A and cause higher peak flows in the
downstream conveyance system. Based on modeling, the downstream conveyance system
would be nearly at full capacity after removing this pond so pipes would likely need to be upsized.
Additionally, the flows would ultimately discharge to the 16" Avenue pond, so this improvement
should be considered in combination with Improvements 1G and 1H, which would add additional
infiltration capacity at the 16" Avenue pond.
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1.0 Introduction

This report summarizes the results of our geotechnical and hydrogeologic investigation associated with the
Ridgemont Estates Stormwater Improvement project area, which is located in the vicinity of the Ridgemont
Estates neighborhood in Spokane Valley, Washington, approximately as shown in the Vicinity Map, Figure 1.
The project area includes portions of the Ridgemont Estates Plateau (REP) including the Ridgemont Estates
neighborhood and adjacent subdivisions, generally bounded by Vera Crest Drive to the west, Steen Road
to the north, Incline Drive to the east and Man O’ War Lane to the south. Additional areas of study included
portions of the surrounding valley lowlands including the Main Infiltration Pond (Main Pond) and the Radco
Infiltration Pond (Radco Pond) as shown in the Project Area Site Plan, Figure 2 (all areas are collectively
incorporated for the purpose of this project and are herein referred to as the “Project Area”). The initial goal
of the project, which is being led by Osborn Consulting (Osborn), is to evaluate surface runoff, shallow
subsurface flow and the condition of existing stormwater infrastructure within the Project Area in response
to suspected stormwater-related pavement damages, flooding and icy conditions reported within the
Project Area. Project results will be used to identify and inform stormwater improvement alternatives for
consideration by the City of Spokane Valley (the City).

GeoEngineers, Inc. (GeoEngineers) conducted the geotechnical and hydrogeologic investigation under
contract with Osborn Consulting (Osborn). Our services were conducted under the Subconsultant
Professional Services Agreement with Osborn dated October 9, 2023 and primary Contract No. 23-158 with
the City dated September 20, 2023.

Our geotechnical and hydrogeologic investigation consisted of two components, a hydrogeologic data
review and a geotechnical assessment. The hydrogeologic data review primarily served as a desktop study
of existing hydrogeologic information throughout the Project Area. The geotechnical assessment included
field exploration, monitoring well installation, water level monitoring and infiltration testing in a targeted
portion of the Project Area around South Vera Crest Drive and South Conklin Road (Geotechnical Field Work
Study Area) with known stormwater impacts. GeoEngineers explorations, hydrogeologic and geotechnical
investigation areas and other key site features are presented in Figure 2.

The Ridgemont Estates stormwater system, in its current state, captures and transmits stormwater through
a network of catch basins, pipes and ditches on the REP to designed infiltration infrastructure at the base
of the REP near the northwest and western edges of the Project Area. Infiltration infrastructure includes the
Main and Radco Ponds, and a series of catch basins and drywells.

2.0 Scope of Services

Our services were conducted consistent with Exhibit B of our Professional Services Agreement between
GeoEngineers and Osborn dated and signed October 9, 2023. Our specific scope of services consisted of
the following:
1. Conducted a hydrogeologic data review of the project area.
a. Compiled and reviewed existing geotechnical and hydrogeologic information for the project area.
b. Reviewed drainage complaint information and home-owner improvements provided by the City.

¢. Tabulated existing stormwater infiltration and groundwater data.
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d. Generated maps of the project area summarizing geotechnical and hydrogeologic data.
e. Generated cross sections showing the anticipated hydrogeologic conditions.

f. Identified potential stormwater problem areas within the project based on compiled data and
conducted field reconnaissance to observe identified problem areas.

2. Assisted with development, subsurface exploration and testing locations for geotechnical assessment.
3. Conducted geotechnical assessment activities at key locations within the project area.

a. Evaluated pavement and subgrade conditions and hydrogeologic conditions at select locations by
conducting subsurface drilling, sampling and laboratory testing operations.

b. Installed and developed monitoring wells at select locations to evaluate perched groundwater
conditions and monitor groundwater response to storms and seasonal fluctuations in precipitation.

i Installed pressure transducers within the monitoring wells to monitor groundwater conditions
within the project area.

il Downloaded and analyzed groundwater data from the transducers on a periodic interval.

c. Evaluated subsurface soil conditions at the Main Pond by conducting test pit explorations, soil
sampling and laboratory testing.

d. Performed pilot infiltration testing of existing conditions at the Main Pond in general accordance
with the 2019 Stormwater Management Manual for Eastern Washington.

e. Analyzed infiltration test data for infiltration rate and hydraulic conductivity.

f. Performed full-scale drywell infiltration testing of two selected drywells in general compliance with
the 2019 Stormwater Management Manual for Eastern Washington and the 2008 Spokane
Regional Stormwater Manual.

i Analyzed infiltration test data for normalized and design outflow rates.

g. Provide hydrogeologic recommendations on the feasibility of stormwater infiltration at the Main
Pond.

h. Provide pavement recommendations based upon observed soil and pavement conditions,
laboratory testing and hydrogeologic conditions.

i. Provide this technical report summarizing project results and recommendations.

3.0 Site Background

3.1 PHYSIOGRAPHY

Spokane Valley is situated within the northeast portion of the Columbia Plateau physiographic province.
The existing topography of the area developed during the Pleistocene Epoch (about 2.6 million years [Ma]
to 11,700 years ago) and the Holocene Epoch (about 11,700 years ago to present). In the Pleistocene, a
sequence of catastrophic flood events, generated by the failure of ice dams in western Montana and
northern Idaho, deposited hundreds of feet of highly permeable sediments within the Spokane River valley.
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Along valley flanks, the floods stripped away overlying sediments, leaving erosional features in the
underlying basalt surface (Whiteman et al., 1994) and exposing underlying Miocene age (16 to 11.6 Ma)
sedimentary rocks such as the Latah Formation and Precambrian age (542 MA and older) basement rock
such as the Hauser Lake Gneiss. More recent stream erosion and alluvium deposition has slightly modified
this landscape.

The Project Area is located within or at the margin of Spokane Valley between the Saltese Flats and
Dishman Hills. The Project Area is primarily located on an elevated plateau that varies from about
2,300 feet to 2,380 feet in elevation. Relatively steep margins descend to approximately 2,140 feet in
elevation at the base of the REP (Elevations in this report refer to the North American Vertical Datum of
1988 [NAVD 88], unless otherwise specified). With the exception of ephemeral streams in shallow drainage
features, the REP is largely devoid of surface water. Occasional springs and stormwater drainage features
are located along the crest and bases of the REP. The REP is bordered by the Spokane River Valley to the
north and west and Saltese Flats to the east.

3.2 CLIMATE SUMMARY

The climate of the Spokane Valley area is semi-arid, with warm, dry summers and cool, wet winters.
At Spokane Airport Climate Station No. 457938 (situated about 16 miles southwest of the Project Area),
annual precipitation is approximately 16 inches. Annual snowfall is approximately 41 inches per year. Much
of the precipitation occurs during fall and winter months and runoff/groundwater recharge conditions are
high during spring.

3.3 LAND USE

Land use surrounding the Project Area consists primarily of single-family residential properties serviced by
municipal water supply and municipal sewer.

4.0 Compilation of Existing Subsurface Information

4.1 DATA SOURCES

GeoEngineers reviewed and compiled subsurface information provided by the City, including:

m Geotechnical reports for previous projects conducted within the vicinity of the Project Area.
m A summary of the complaints received by the City related to high groundwater within the Project Area.
m Specific as-built plans for infiltration structures within the Project Area, such as drywells, catch basins

and infiltration trenches.

GeoEngineers reviewed water well reports (well logs) on file with the Washington State Department of
Ecology (Ecology) for the following geographic areas:

m Section 30 of Township 25 North, Range 45 East.
B Section 24 of Township 25 North, Range 44 East.
m Section 25 of Township 25 North, Range 44 East.
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Exploration logs from previous geotechnical reports are provided in Appendix A. Explorations logs have been
assigned a designation based on the project name and exploration number, these designations are
provided in the upper right corner of each log.

Compiled well logs are provided in Appendix B. Each well log has been assigned a designation based on its
Public Land Survey System (PLSS) location, these designations are provided in the upper right-hand corner
of the each well log.

4.2 SUBSURFACE DATABASE

GeoEngineers developed databases of existing subsurface data. Compiled data are summarized in the
following tables:

m Compilation of Subsurface Data from Existing Explorations, Table A-1.

m Compilation of Subsurface Data from Water Well Reports, Table B-1.

This data, as well as results of GeoEngineers’ Project Area explorations and testing, were used to develop
the geologic and hydrogeologic setting information described below.

5.0 Summary of Geologic and Hydrogeologic Setting

5.1 GEOLOGIC SETTING

Surficial geology within and near the Spokane Valley is presented in the Surficial Geologic Map, Figure 3.
Basement rocks underlying the Project Area generally consist of metamorphic rocks of Precambrian age
(greater than about 541 Ma). Precambrian rocks were intruded by granitic plutonic rocks during the
Mesozoic Era (about 252 to 66 Ma) and the Paleogene Period (about 66 to 23 Ma). Basement rocks
outcrop along the northwest and southwest margins of the REP and underlie the entire study area at depth.

Basement rocks are stratigraphically overlain by Miocene age basalt flows associated with the Columbia
River Basalt Group (CRBG) (Pardee et al., 1926; Whiteman et al., 1994; Kahle et al., 2011; Smith et al.,
1989; Leek, 2006, Reidel and Tolan, 2013). The CRBG was deposited during an extended period of
Miocene (about 23 to 5.3 MA) volcanism that extruded a series of fluid lava flows. The lava flowed from
north-northwest trending fissures as much as 90 miles long, which were located primarily in northeastern
Oregon and eastern Washington (Hooper, 1982; Tolan et al., 1989). The resulting basalt deposits are
hundreds to thousands of feet thick in some areas of eastern Washington and extend throughout the
Columbia Plateau. As the basalt flowed into the area surrounding Spokane (which is situated near the
eastern terminus of the CRBG), it filled preexisting depressions, lapping onto elevated areas of older,
uplifted metamorphic and igneous rocks.

The CRBG is divided into five formations that include, from oldest to youngest, the Steens Basalt, Imnaha
Basalt, Grande Ronde Basalt (including the Picture Gorge Basalt), Wanapum Basalt and Saddle Mountains
Basalt (Swanson et al., 1979; Beeson et al., 1985; Reidel and Fecht. 1987; Tolan et al.,, 1989). The
Wanapum Basalts are mapped within the Spokane Valley area and, more specifically, the Project Area.
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Interbedded within the CRBG deposits within the Project Area are sedimentary rocks associated with the
Latah Formation. The Latah Formation was formed in the middle Miocene (16 to 11.6 Ma) time period
where eastern Washington and parts of northwest Idaho were intermittently inundated resulting in the
formation of fluvial and lacustrine deposits. The Latah formation consists of variably indurated finely
laminated siltstone, claystone and minor sandstone rocks and is commonly found to be interbedded with
Miocene age basalt flows associated with the CRBG (Pardee et al., 1926; Whiteman et al., 1994; Kahle et
al., 2011; Smith et al., 1989; Leek, 2006; Reidel and Tolan, 2013). The Latah Formation outcrops within
slopes at the margin of the REP and is overlain by CRBG within the eastern portions of the Project Area.

Throughout the REP, CRBG and Latah Formation deposits are primarily overlain by Pleistocene glaciofluvial
(flood) deposits, which consist of unsorted mixtures of silt, sand, gravel, cobbles and boulders. Sediments
across the REP tend to be undulating with variable thickness although glaciofluvial deposits generally are
thin to absent within the REP portion of the Project Area. Flood deposits form the Spokane Valley/Rathdrum
Prairie (SVRP) Aquifer located north and west adjacent to the base of Project Area and are hundreds of feet
thick (Kahle and Bartolino, 2007). Flood deposits frequently are interbedded with glaciolacustrine
sediments consisting primarily of clay, silt or silty fine sand. Minor Quaternary (less than about 2.6 MA)
mass wasting deposits occur along the flanks of the REP and consist primarily of fine-grained sediments
and other debris shed from the REP.

5.2 HYDROGEOLOGIC SETTING
5.2.1 General

Groundwater underlying the Project Area occurs within four primary hydrogeologic units. These units include
the: (1) Basement rock unit; (2) CRBG unit; (3) Latah unit and (4) Sedimentary unit (including the SVRP
Aquifer).

5.2.2 Basement Rock Unit

Groundwater occurs in basement rock in fractured and/or weathered zones. Porosity, hydraulic conductivity
and transmissivity are generally low. Basement rock surrounding and underlying the Project Area include
plutonic igneous rock of granitic origin and metamorphic rock that typically exhibit very poor infiltration
rates. As such, basement rock are not typically targeted for infiltration.

5.2.3 CRBG Unit

The CRBG consists of a series of individual basalt flows. Groundwater is most readily transmitted through
the broken vesicular and scoriaceous interflow zones that characterize the top of each basalt flow.
The interflow zones are separated by the less porous and less transmissive entablature and colonnade,
which comprise 90 to 95 percent of the total flow volume (Whiteman et al., 1994).

In general, groundwater within the CRBG unit flows from upland areas to surface drainage features such
as the Columbia River and its tributaries (Kahle et al. 2011). Groundwater flow is controlled by topography,
geologic structures, basement topography, recharge and discharge conditions, unit continuity and
permeability variations. Basalt permeability is controlled by primary rock texture and secondary jointing and
fracturing. In many locations, the permeability of the CRBG interflow zones has been reduced by secondary
mineralization of zeolites and/or clay infilling joints and fractures.
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The CRBG is overlain, in places, by Latah Formation deposits. In other locations, the CRBG directly crops
out on the surface. Recharge to the CRBG occurs through direct precipitation, vertical infiltration from
overlying unconfined aquifers and lateral recharge from upgradient areas to the north and east. Discharge
from the CRBG occurs through leakage to adjacent aquifers (such as the SVRP Aquifer), along gaining
reaches of streams and to water supply wells.

Recharge to shallow water-bearing zones within the CRBG is generated from precipitation, infiltration of
irrigation water and by leakage from overlying aquifers (if any). The semi-arid nature of the Project Area
limits the amount of available natural recharge from precipitation. Groundwater discharge from shallow
water-bearing zones within the CRBG occurs as springs, base flow to surface water systems, geologically
slow leakage to aquifers with lower potentiometric heads and water supply wells.

5.2.4 Latah Unit

The Latah Formation consists of a series of fine-grained lacustrine sedimentary deposits that are commonly
found interbedded with CRBG basalt flows. Due to the fine-grained nature, the Latah Formation deposit
does not readily transmit groundwater. Porosity, hydraulic conductivity and transmissivity are generally low.

5.2.5 Sedimentary Unit

The sedimentary unit consists of the various sediments that overlay the CRBG, Latah Formation and
basement rocks within the Project Area. Sediments primarily include Pleistocene glaciofluvial and
glaciolacustrine deposits.

North and west of the REP, approaching the Spokane Valley and Spokane River, glaciofluvial sedimentary
deposits consist of thick sequences of sand, gravel, cobbles and boulders to depths of up to 600 feet with
interbedded lenses and pockets of fine-grained glaciolacustrine deposits. These sedimentary sequences
form the SVRP Aquifer, as shown in Figure 3. The sedimentary deposits that make up the SVRP are highly
transmissive and unconfined making it a target location for stormwater infiltration. The SVRP Aquifer is
recharged by snowmelt within adjacent and nearby upland areas, direct infiltration of precipitation, outdoor
water use, septic discharge and stormwater infiltration. The SVRP Aquifer primarily discharges to the
Spokane River, the Little Spokane River, vertically to underlying bedrock aquifers and to water supply wells.

The sedimentary unit within the REP is thin (generally less than 20 feet) relative to the SVRP Aquifer.
Sediments on the REP overlay either the CRBG, Latah Formation or basement rock.

Recharge to the sedimentary unit on the REP is primarily from infiltration of precipitation, infiltration of
surface water along losing stream reaches, seepage of irrigation water from lawns and septic systems. In
urban areas, like Ridgemont Estates, additional recharge results from infiltration of stormwater runoff from
impervious surfaces associated with roads, parking lots and buildings. Discharge from the sedimentary unit
generally occurs as base flow to surface water such as springs, streams and ponds located in low-lying
areas adjacent to the REP. Subsurface discharge to the underlying basalt aquifer system also may occur
locally.
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Because of the generally poor infiltration characteristics of basalt and the Latah Formation observed on
the REP, the sedimentary deposits that make up the SVRP at the base of the REP are of primary significance
as a target for stormwater infiltration within the Project Area and surrounding area. Infiltration capacity of
the sedimentary unit is controlled by physical heterogeneities associated with the sediment deposits and
moisture content. Vadose zone heterogeneities and moisture variations result in complex flow paths that
include downward percolation, lateral movement and perched water in the vadose zone. Perched
groundwater occurs where discrete areas or lenses of fine-grained materials or bedrock exist and act to
inhibit downward percolation. In coarse strata vertical moisture movement in the vadose zone can be
measured at several feet per day, depending on moisture content. Vertical movement of moisture through
fine vadose zone strata will be several orders of magnitude lower.

6.0 Project Explorations

6.1 GENERAL

Subsurface conditions within the Geotechnical Fieldwork Study Area were explored using drilling, coring
and test pit excavation methods. Explorations within the Geotechnical Fieldwork Study Area were advanced
within the REP and Main Pond. Five hollow-stem-auger borings with monitoring wells (GE-B-1 through
GE-B-5) and nine pavement cores (GE-C-1 through GE-C-9) were completed within the REP. Four test pits
(GE-TP-1 through GE-TP-4) were completed within the Main Pond. Approximate exploration locations within
the REP are shown in Figure 2. In addition, exploration locations within the Main Pond are shown in detail
in the Infiltration Test Site Plan, Figure 4. Descriptions of GeoEngineers’ field exploration equipment and
procedures, exploration and monitoring well logs and results of laboratory testing are provided in
Appendix C.

6.2 BOREHOLES, WELLS, PAVEMENT CORES AND TEST PITS

Subsurface conditions were explored at the REP through the following explorations:

m Hollow-stem-auger boring GE-B-1, drilled to 10 feet bgs on October 17, 2023.

m Hollow-stem-auger borings GE-B-2 through GE-B-5, drilled to 26%: feet bgs between October 17
through 19, 2023.

m Pavement cores GE-C-1 through GE-C-9, advanced to a depth of 1 foot bgs on October 20, 2023.

Borings GE-B-2 through GE-B-5 were completed with 2-inch-diameter polyvinyl chloride (PVC) monitoring
wells. Boring GE-B-1 was abandoned after drilling in accordance with Chapter 173-160 of the Washington
Administrative Code (WAC).

Subsurface conditions were explored at the Main Pond through the following explorations:

m Test pit GE-TP-1, excavated within the Main Pond to a depth of 2 feet bgs for pilot infiltration testing on
March 18, 2024.

m Test pits GE-TP-2 through TP-4, excavated within the Main Pond to depths in the range of 11% to
12 feet bgs on March 18, 2024.
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GeoEngineers analyzed a total of sixteen discrete samples for analysis of grain-size distribution per ASTM
Method C 136 and moisture content by ASTM Method D2216. Results of our grain-size distribution
analyses are presented in Appendix C, Figures C-11 through C-16.

6.3 SURFACE CONDITIONS
6.3.1 Existing Pavement Condition

The existing pavements within the project area are generally in poor condition and exhibit significant fatigue
(alligator) cracking (particularly pavement in older portions of the development that are approaching
50 years old) as well as transverse and longitudinal cracks. In some areas, fatigue cracking has progressed
to a point of complete disintegration of the asphalt surfacing. There also is evidence of previous patching,
particularly for underground utility work. We did not observe areas indicative of subgrade failures (subgrade
failures often consist of fatigue cracking coupled with significant rutting, potholes or other evidence of loss
of subgrade support).

The following is a summary of existing pavement information based on review of available plans and
previous geotechnical engineering reports provided by the City.

m Budinger Associates (Budinger) submitted a report in 2008 that included recommendations for
reconstruction of 24th Avenue east of Sullivan Road, extending along a portion of South Vera Crest
Drive. The City also produced plans for the reconstructed pavement. Based on review of Google Earth
Imagery, it appears the project was completed sometime between 2008 and 2011. The design
pavement sections for Vera Crest consisted of:

O An approximate 150-foot-long segment starting at the top of the hill near the intersection of South
Vera Crest and East 24t Avenue: 5 inches of hot mix asphalt (HMA) surfacing overlying 6 inches
cement treated base (constructed using full depth reclamation processes) overlying 10 inches of
permeable ballast.

O An approximate 450-foot-long segment continuing along South Vera Crest Drive to the end of the
project at the north side of the intersection of South Vera Crest Drive and East 22nd Avenue:
5inches of HMA surfacing overlying 6 inches of crushed surfacing, overlying 10 inches of
permeable ballast.

O Separation geotextile was included in the design to be placed on top of prepared subgrade. The
project also included recommendations for pavement underdrains to be installed along the edges
of the roadway (both sides on tangent sections and just on the low side on superelevated sections).

m 1975 plans for Renz Subdivision No. 1 indicated the design pavement section was 2 inches of asphalt
concrete pavement over 4 inches of crushed surfacing. The project included South Vera Crest Drive
from the top of the hill to approximately 285 feet north of East 20t Court, all of East 20t Court,
East 22nd Avenue between Vera Crest and South Conklin Road, South Carnine Court and South Conklin
Court.

6.4 SUBSURFACE SOIL CONDITIONS
6.4.1 Ridgemont Estates Plateau

Subsurface soil conditions within the REP are composed of a complex sequence of glaciofluvial sediments
overlying fine-grained sedimentary deposits, generally interpreted at variable depths as the Latah
Formation, CRBG and basement rock, as shown in Figure 5, Cross Section A-A’ and Figure 6, Cross
Section B-B’ (cross section transects are shown in Figure 2). Observed subsurface conditions generally
consisted of the following;:
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m Roadways generally were underlain by asphalt pavement surfacing ranging in thickness from 1% to
5 inches and crushed surfacing base course ranging in thickness from 1% to 4 inches.

m  Where present, glaciofluvial deposits generally consisted of sand and gravel with variable silt content
to depths of about 4%~ to 15 feet bgs. This unit was not identified in borings B-3 and B-4.

m Silt and clay deposits of variable densities were present to depths of up to about 26%2 feet bgs. Deeper
stiff to hard silt and clay deposits were interpreted as Latah Formation deposits. The upper contact of
this unit was variable and observed at about 15 feet bgs in B-2, at the bottom of base course in B-3
and B-4 and at about 4% feet bgs in B-5. This unit was not observed in B-1.

B Weathered basalt bedrock, associated with the CRBG, was observed at about 10 feet bgs in exploration
B-1.

At the time of drilling, saturated soil conditions were not observed, suggesting depth to the groundwater
table exceeded the termination depth of each boring at the time of exploration.

6.4.2 Main Infiltration Pond

Shallow subsurface conditions beneath the Main Pond are composed of a complex sequence of
glaciofluvial and glaciolacustrine sediments, as shown in Cross Section C-C’, Figure 7 (cross section
transects are provided in Figures 2 and 4). Observed subsurface conditions generally consist of the
following:

m Surficial silt with organic matter from ground surface to a depth of about 1 foot bgs.

B Interpreted glaciolacustrine deposits consisting of silt with variable sand content from about 1 foot bgs
to variable depths up to greater than 12 feet bgs. The lower contact of this unit appears to deepen to
the northeast of the Main Pond.

B Interpreted glaciofluvial deposits consisting of sand with gravel and variable silt content from variable
depths of 1Y% feet bgs to greater than 12 feet bgs. The upper contact of this unit was observed at
1Y feet bgs in TP-1, 3% feet bgs in TP-2 and 10 feet bgs in TP-3. This unit was not observed in TP-4,
though it may be present at depth (Figure 7).

At the time the test pits were completed, saturated soil conditions were not observed, suggesting depth to
the groundwater table exceeded 12 feet bgs.

6.4.3 Existing Pavement and Subgrade Soil

The thickness of existing asphalt concrete (AC) surfacing and underlying base course was measured at
each of the project boring and core locations. Additionally, dynamic cone penetration (DCP) tests were
conducted at each core location (DCP-1 through DCP-9 correspond to core locations GE-C-1 through GE-C-9,
respectively). DCP tests consist of advancing a small diameter graduated steel probe into the subgrade soil
to a depth of approximately 3 feet using a manually operated slide hammer. The incremental number of
blows and depth of probe advancement is recorded, and the results can be used to estimate California
Bearing Ratio and/or the resilient modulus of the in-situ subgrade soil. Table 1 presents a summary of the
existing pavement thicknesses measured at the core locations and estimated resilient modulus values.
Logs of the DCP probes are presented in Appendix D.
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TABLE 1. EXISTING PAVEMENT SUMMARY

ESTIMATED
APPROXIMATE SUBGRADE
e AC APPROXIMATE BASE RESILIENT
EXPLORATION DCPTEST SURFACING COURSE SUBGRADE MODULUS
(IN) (IN) (PSI)
GE-C-1 DCP-1 E 22nd Ave 4.75 3 Sand with silt 6,500
GE-C-2 DCP-2 S. Conklin St 2 15 - 7,600
3 Sand with silt 7,500
DCP-3 .
GE-C-3 S. Carnine St 1.25 and gravel
GE-C4 DCP-4 S. Conklin Rd 1.75 8 Sand with silt 5,600
6.75 Gravel with 6,900
DCP-5 .
GE-C-5 S. Conklin Rd. 2.25 sand
5 Gravel with 5,000
DCP-6 .
GE-C-6 S. Ridgemont Dr 2.75 sand
GE-C-7 DCP-7 S. Ridgemont Dr 2.25 12 - 4,100
4 Gravel with 4,200
DCP-8 .
GE-C-8 S. Conklin Rd 1.75 sand
2 Sand with silt 9,100
DCP-9
GE-C9 E. 20t Ct 2 and gravel
GE-B-1 = Vera Crest Dr 1.5 1.5 Silt -
GE-B-2 = Vera Crest Dr 1.5 2 Sand -
GE-B-3 - Vera Crest Dr 5 4 Clay -
GE-B4 - S. Ridgemont 4 4 Clay =
GE-B-5 = S. Carnine Ct 3 4 Silty Sand -

7.0 Grain-Size-Based Hydraulic Conductivity Estimates

A total of nine samples were submitted to GeoEngineers’ laboratory for gradation analyses completed in
accordance with ASTM Method C 136. GeoEngineers’ laboratory test results are presented in Appendix C.
The percentages of fines within the samples ranged from 4 percent to 97 percent, as summarized in
Table 2.
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TABLE 2. FINES PERCENTAGES AND SATURATED HYDRAULIC CONDUCTIVITY

APPROXIMATE APPROXIMATE SATURATED
DEPTH SEDIMENT FINES HYDRAULIC CONDUCTIVITY 2
EXPLORATION (FEET BGS) TYPE LOCATION PERCENTAGE ! (INCHES PER HOUR)
GE-B-2 5-6.5 SM S Vera Crest Dr 18 NA
GE-B-2 10-11.5 SP-SM S Vera Crest Dr 10 16
GE-B-3 5-6.5 ML S Vera Crest Dr 67 NA
GE-B-4 5-6.5 ML S Conklin Rd 61 NA
GE-B-5 2.5-4 SM E 22nd Ave 21 NA
GE-TP--2 2-3 ML Main Pond 90 NA
GE-TP-2 7-8 GP Main Pond 4 1300
GE-TP-3 1.5-2 ML Main Pond 97 NA
GE-TP-3 10-11 GM Main Pond 18 NA
GE-TP-4 3.54 ML Main Pond 82 NA

Notes: 1Fines percentage is the percentage of sample (by weight) that consists of silt- and clay-sized sediment particles passing the
U.S. No. 200 sieve.
2Saturated hydraulic conductivity was calculated using Equations 6.17 of the Stormwater Management Manual for Eastern
Washington (Ecology, 2019).
NA = not applicable.

Grain-size-based hydraulic conductivity analyses generally rely, in part, on the samples dio value (the sieve
size that would allow 10 percent of the sample to pass). For samples with dio values that were defined by
their respective gradation curve, GeoEngineers estimated saturated hydraulic conductivity based on
Equation 6.17 of the Stormwater Management Manual for Eastern Washington (Ecology, 2019). Resulting
hydraulic conductivity estimates are summarized in Table 1. Estimates range from 16 inches per hour (iph)
to 1300 iph.

8.0 Project Area Subsurface Geologic Framework

Based on information compiled from previous reports and collected during this field investigation, we
created a series of figures and geologic cross-sections that graphically summarize our interpreted
subsurface geologic framework for the Project Area. Aspects of the compiled data within the project
subsurface dataset (Appendices A and B) are provided in the following figures:

m Hydrogeologic Cross-Section A-A’, Figure 5: This section originates near the southwest corner of the
Project Area and trends east and northeast to the northeast corner of the Geotechnical Fieldwork Study
Area. Glaciofluvial deposits associated with the SVRP Aquifer occur in the southwest portion of the
section and pinch out near VC-B-4. Shallow REP deposits consist of CRBG and interpreted Latah
Formation, except near GE-B-2, where an apparent trough of glaciofluvial deposits was observed.

File No. 11264-044-00 GEOENGINEERS / ”



Osborn Consulting | January 7, 2025 Page 12

m Hydrogeologic Cross-Section B-B’, Figure 6: This section originates near the western edge of the study
area and trends east to the eastern edge of the Geotechnical Fieldwork Study Area. Glaciofluvial
deposits associated with the SVRP Aquifer occur within the west portion of the section. Shallow REP
deposits underlying this section also primarily consist of CRBG and interpreted Latah Formation, with
a thin sequence of glaciofluvial sediments situated near GE-B-5.

m Hydrogeologic Cross-Section C-C’, Figure 7: This section originates near the southwest corner of the
Main Pond and trends northeast to the northeast corner of the Main Pond. Subsurface conditions of
the Main Pond are of particular interest for potential infiltration of stormwater generated from the REP,
specifically from the South Vera Crest Drive and South Conklin Road area. Thick sequences of fine-
grained deposits, interpreted as glaciolacustrine deposits, dominate the shallow subsurface of the
Main Pond and appear to increase in thickness to the northeast. Glaciofluvial deposits of sand and
gravel were encountered at a depth of about 5% feet bgs at GE-TP-2. Sand and gravel were absent
from GE-TP-4, though could occur at depth as shown in Figure 7.

m Thickness of Permeable Sediments, Figure 8: This figure presents approximate thickness of permeable
glaciofluvial sediments overlying CRBG, interpreted Latah Formation and/or basement rock. Data used
to support this figure primarily was obtained from previous geotechnical explorations (Table A-1) and
project explorations (Appendix C). Permeable sediments on the REP are generally thin (less than 20 feet
in thickness) and, where present, occur in isolated lenses and pockets, such as the one observed at
exploration GE-B-2. Glaciofluvial deposits appear to thicken near the base of the REP, as shown at the
southwest corner of the Project Area in borings SC-B-1 and SC-B-2, and north corner of the Project Area
in test pits RE-TP-8 through RE-TP-10. This trend appears consistent with typical SVRP deposits found
in Spokane Valley.

m Depth to Crystalline Bedrock, Figure 9: This figure presents observed depths to crystalline bedrock
(CRBG and/or basement rock) underlying the Project Area. Data used to support this figure is from
existing boring and test pit observations (Table A-1) and project explorations (Appendix C). Observed
depth to bedrock was variable throughout the Project Area with depths ranging from about 3 feet to
greater than 30 feet bgs. Bedrock appeared to become increasingly shallow to the south near the base
of the REP, as shown in test pits RH-TP-101 through RH-TP-106.

m Depth to Limiting Stratigraphic Layer, Figure 10: This figure presents our interpretation of depth to the
uppermost fine-grained sediments that limit stormwater infiltration. The limiting stratigraphic layer
could consist of basalt, basement rock, Latah Formation, weathered/reworked Latah Formation and/or
fill material consisting primarily of fine-grained sediment. Data used to support this figure is from
existing boring and test pit observations (Table A-1) and project explorations (Appendix C). The limiting
stratigraphic layer generally was encountered at shallow depths throughout the Project Area, ranging
from approximately 0.3 to 7 feet bgs, with the exception of exploration GE-B-2, where the limiting
stratigraphic layer was encountered at approximately 15 feet bgs.

Collectively, this subsurface geologic framework indicates that challenging stormwater infiltration
conditions occur throughout the REP. Limiting stratigraphic units occur at relatively shallow depths
throughout most of the REP. An isolated zone of surficial glaciofluvial sediments was observed within the
approximate center of the Project Area, as shown in Figure 3. However, this glaciofluvial zone appears to
be bounded by limiting stratigraphic units in all directions and, therefore, is likely of limited storage and
limited functionality in transporting infiltrated stormwater off the REP to downgradient areas.
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9.0 Monitoring Instrumentation and Groundwater Elevations

9.1 MONITORING POINT ELEVATION DATA

Monitoring well elevations were provided to GeoEngineers by Osborn and are summarized in Table 3.

TABLE 3. MONITORING POINT ELEVATION DATA

TOC ELEVATION ! GROUND SURFACE ELEVATION *
LOCATION STRUCTURE TYPE (FEET) (FEET)

GE-B-2 Monitoring Well 2,141.43 2,141.68
GE-B-3 Monitoring Well 2,182.41 2,182.71
GE-B-4 Monitoring Well 2,214.76 2,215.06
GE-B-5 Monitoring Well 2,213.68 2,213.93

Notes: 1Elevations are referenced to the NAVD88 datum.
TOC = top of north rim of PVC well casing

9.2 INSTRUMENTATION

On November 13, 2023, GeoEngineers installed Solinst Model M10 Levelogger 5 pressure
transducers/dataloggers in monitoring wells GE-B-2 through GE-B-5. We also installed a Solinst Model
Barologger 5 barometer/datalogger within the monument at GE-B-2. The dataloggers were programmed to
record water (or air) pressure and temperature on a 2-hour interval for the purpose of characterizing
seasonal trends in groundwater elevation and response to precipitation events within shallow groundwater
at the monitoring locations.

9.3 GROUNDWATER ELEVATION DATA
9.3.1 Previous Groundwater Measurements

GeoEngineers reviewed 60 exploration logs and 13 water well logs at and adjacent to the Project Area
(Tables A-1 and B-1), which were completed during the period from May 1974 through July 2017. Two
borings completed in January 2008 (VC-B-3 and VC-B-4) and one test pit completed in April 2017 (RE-TP-5),
reported shallow groundwater at depths ranging from 2 to 7 feet (Figure 11). Existing water wells, primarily
completed in basalt bedrock, reported depths to groundwater of 50 to 140 feet bgs.

9.3.2 Project Manual Measurements

GeoEngineers collected manual groundwater levels in GE-B-2 through GE-B-5 on November 13, 2023,
December 22, 2023, February 28, 2024 and June 14, 2024 (collectively designated the groundwater
monitoring events). Results of these groundwater monitoring events are summarized in Table 4. GE-B-5
was dry during the November 2023 event indicating that groundwater elevation at this location was less
than 2,204.5 feet (NAVDS8S8).

During the Project Area monitoring events, depth to groundwater was relatively shallow. Depth to
groundwater at the four monitoring locations, excluding the dry measurement in GE-B-5 during
November 2023, ranged from 3.70 bgs in GE-B-4 to 8.75 feet bgs in GE-B-3. Groundwater elevations
ranged from 2,134.63 feet (NAVD8S8) in GE-B-2 to 2,211.10 feet (NAVD88) in GE-B-4. A summary of
groundwater measurements is presented in Table 4.
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TABLE 4. MANUAL DEPTH TO GROUNDWATER MEASUREMENTS

RANGE IN
DEPTHTO GROUNDWATER GROUNDWATER
MONITORING WELL DATE TIME GROUNDWATER ! ELEVATION 12 ELEVATION

(FEET BTOC) (FEET BGS) (FEET)
11/13/2023 13:18 7.05 2,134.63
12/22/2023 12:41 6.17 2,135.51

GE-B-2 2.35
02/28/2024 11:15 4.70 2,136.98
06/14/2024 13:01 6.60 2,135.08
11/13/2023 13:46 8.75 2,173.96
12/22/2023 12:31 6.61 2,176.10

GE-B-3 2.14
02/28/2024 11:30 7.20 2,175.51
06/14/2024 13:21 8.45 2,174.26
11/13/2023 14:03 3.96 2,211.10
12/22/2023 12:13 3.93 2,211.13

GE-B-4 0.33
02/28/2024 11:45 3.70 2,211.36
06/14/2024 13:38 3.63 2,211.43
11/13/2023 14:24 Dry <2,204.48
12/22/2023 12:53 8.45 2,205.48

GE-B-5 >2.35
02/28/2024 12:15 7.10 2,206.83
06/14/2024 13:52 9.19 2,204.74

Notes: 1Elevations are referenced to the NAVD88 datum.
2Groundwater elevations were calculated by subtracting the depth to groundwater from the surveyed top of casing elevations.
bTOC = below top of casing; bgs = below ground surface

9.3.3 Electronic Measurements

GeoEngineers downloaded the pressure transducer/dataloggers and barometer deployed in project
monitoring wells during each groundwater monitoring event. The project monitoring period, therefore,
extends from November 13, 2023 to June 14, 2024.

We corrected the data for barometric pressure fluctuation and reduced the data for depth to groundwater
and groundwater elevation. Results are provided and compared to daily precipitation at the Spokane Airport
Climate Station (No. 457938) in Depth to Groundwater and Precipitation, Figure 12. Climate station reports
are included in Appendix E, Climate Data. Our observations include the following:

m Groundwater monitoring data from monitoring well GE-B-2 generally are indicative of conditions within
the limited zone of glaciofluvial sediments outlined in Figure 3. Groundwater monitoring data from
monitoring wells GE-B-3 through GE-B-5 generally are indicative of conditions within interpreted Latah
Formation sediments.

B Groundwater levels generally rose in project monitoring wells and structures during the winter and
spring months from about early December 2023 through early March 2024. The magnitude of the
observed increase ranged from approximately 1.5 to 2.75 feet.
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m Afterthe early portion of March 2024, groundwater levels generally decreased in the project monitoring
wells and structures. The observed magnitude of decrease was on the order of 1.0 to 2.75 feet.

m Groundwater levels within glaciofluvial sediments (monitoring well B-2) tended to increase and
decrease gradually over a period of weeks to months. Groundwater levels within interpreted Latah
Formation sediments (monitoring wells B-3 through B-5) increased and decreased more rapidly,
generally over a period of days.

m Depthsto groundwater within monitoring well GE-B-5, generally appeared to follow the seasonal pattern
observed in other monitoring wells screened within the interpreted Latah Formation, although the well
was intermittently dry. Dry conditions in GE-B-5 were recorded from November to the middle of
December 2023, the early portion of January 2024, and early April 2024 through the end of the project
monitoring period.

m Project monitoring wells responded variably to major precipitation events.

O Monitoring locations completed with interpreted Latah Formation sediments (GE-B-3 through
GE-B-5) showed a rapid response in groundwater elevation to significant precipitation events.

O The monitoring location completed within glaciofluvial sediments (GE-B-2) did not respond rapidly
to precipitation events. Rather, it appeared to respond gradually to longer-term, seasonal variation
in precipitation and associated groundwater recharge.

m A diurnal (daily) fluctuation in groundwater level was observed in most of the monitoring locations.
The magnitude of the observed fluctuation was generally less than 0.04 feet. The observed fluctuation
also generally decreased with increasing depth to groundwater. This observed diurnal fluctuation could
be caused by daily uptake of water by vegetation, daily irrigation practices and/or the transfer of water
between the shallow aquifer and capillary fringe related to daily temperature and barometric fluctuation
(Turk, 1975).

10.0 Hydraulic Testing

10.1 PILOT INFILTRATION TESTING
10.1.1Test Procedure

The infiltration characteristics of the unsaturated zone at the Main Pond were estimated by completing a
large-scale pilot infiltration test (designated IT-1) in test pit TP-1 (Figure 4). The intent of the pilot test was
to characterize the capacity of existing shallow soil within the Main Pond to infiltrate stormwater. Therefore,
pilot testing was conducted in TP-1 at a depth of 2 feet bgs.

GeoEngineers conducted the pilot infiltration test in general accordance with Appendix 6B of the
Stormwater Management Manual for Eastern Washington (Ecology, 2019). Pilot infiltration test data are
provided and shown in Table F-1 and Figure F-1 of Appendix F.

GeoEngineers used the following testing procedure:

m Excavated a 10.2-foot by 11.0-foot test pit to a depth of 2 feet bgs.

m Installed a temporary 2-inch-diameter PVC piezometer.
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B Added clean water to the pit at a rate that maintained a water level between 1 and 2 feet above the
bottom of the pit. Water was injected into the pit for an approximate 4-hour soaking period followed by
an approximate 1-hour constant head period.

m Atregular intervals, the cumulative volume and instantaneous flow rate were measured in gallons per
minute (gpm) to maintain the water level at the same point in the piezometer.

B Terminated water discharge and recorded the rate of water level decrease in the test pits for an
approximate 2-hour period (falling head test).

10.1.2Test Results

At the Main Pond, water was sourced from an adjacent City fire hydrant. A total of 1,150 gallons was
injected during testing. Head within test pit TP-1 was maintained at a height of approximately 1.17 feet
above the bottom of the test pit during the constant head period (Figure F-1). To maintain the constant
head, an injection rate that ranged from approximately 0.93 gpm to 1.03 gpm was required. Between
measurement intervals, this correlates to infiltration rates through the bottom of the test pit that range
from 0.80 iph to 0.89 iph. The stabilized infiltration rate for the 1-hour constant rate period was
approximately 0.85 iph. The falling head period was recorded for 2 hours, in which the water level in TP-1
dropped 0.18 feet. During the falling-head period, the stabilized infiltration rate was approximately
1.03 iph.

Pilot infiltration testing results are summarized in Table 5.

TABLE 5. PILOT INFILTRATION RESULTS SUMMARY

INFILTRATION RATE (|PH) PRELIMINARY DESIGN
CONSTANT HEAD FALLING HEAD CORRECTION INFILTRATION RATE #
EXPLORATION LOCATION PERIOD ! PERIOD 2 FACTOR 3 (IPH)

TP-1 Main Pond 0.85 1.03 0.34 0.29

Notes: 1The infiltration rate provided for the constant head period represents a stabilized infiltration rate for final hour of the constant
rate period.
2The infiltration rate provided for the falling head period represents an average infiltration rate for the falling head period.
3The correction factor was adapted from Table 6.4 of the 2019 Stormwater Management Manual for Eastern Washington and
assumes the following parameters CFv: 0.50, CFt: 0.75, CFm: 0.9, and CFb: 1.0.
4The preliminary design infiltration rate was estimated by applying the correction factor to the stabilized infiltration rate during
the constant head period.

iph = inches per hour.

After applying the specified correction factor from the 2019 Stormwater Management Manual for Eastern
Washington (Ecology, 2019), preliminary design infiltration rate at the Main Pond was 0.29 iph.
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10.2 FULL-SCALE DRYWELL TESTING
10.2.1Procedure

The performance of existing drywells within the Radco Pond (infiltration test IT-2) and along the north side
of East 24t Avenue (infiltration test IT-3) were estimated by completing full-scale drywell infiltration tests
in one existing drywell at each location. Approximate test locations are shown in Figure 4. GeoEngineers
conducted the full-scale drywell infiltration tests in general accordance with Appendix 6B of the Stormwater
Management Manual for Eastern Washington (Ecology, 2019) and Appendix 4B of the Spokane Regional
Stormwater Manual (Spokane County et al., 2008). Full-scale drywell test data for tests IT-2 and IT-3 are
provided and shown in Tables F-2 and F-3, and Figures F-2 and F-3 of Appendix F, respectively.

GeoEngineers used the following testing procedure:

B Inspected and measured the dimensions of each drywell selected for drywell testing.
B Installed temporary 2-inch-diameter PVC piezometers within the drywells.

B Added clean water to the drywells at a rate that maintained a water level consistent with the top of the
active barrel section or immediately below the lowest lateral connecting pipe, if present. Water was
injected into the drywells for a minimum 1-hour constant-head period followed by falling head periods.

B Atregularintervals, measured the cumulative volume and instantaneous flow rate in gpm necessary to
maintain constant head within the drywells.

m Terminated water discharge and recorded the rate of water level decrease in the drywells for
approximately 50 minutes or until the drywells were dry.

10.2.2Radco Infiltration Pond

At the Radco Pond, the drywell closest to the southwest stormwater inlet was selected for testing. Water
for the test was sourced from a City hydrant located on the north side of East Radco Drive adjacent to the
Radco Pond access road. A total of 32,134 gallons were injected during testing. Head within the drywell
was maintained at a maximum height of 3.44 feet to 3.61 feet during the constant head period (Figure C-2).
To maintain the constant head, the hydrant was discharged at maximum capacity. Injection rates ranged
from approximately 239 gpm to 294 gpm. The normalized outflow rate for the 1-hour constant rate period
was 2.0 cubic feet per second (cfs).

The duration of the falling head period was 6 minutes, which was the time required for the drywell to go
dry. The falling-head infiltration rate generally diminished over time as head decreased and, potentially, the
wetting front extended to zones of relatively low permeability.

10.2.3East 24th Avenue

In the sidewalk along the north side of East 24th Avenue, east adjacent to the intersection of East 24t
Avenue and South Timberlane Drive, a cluster of three existing drywells is present. The series of three,
double-depth concrete drywells, herein designated the west, central and east drywell, are interconnected
by approximate 8-inch-diameter lateral piping at a depth of about 5% feet (drywell rim to bottom of pipe).
Initial investigation of the series of drywells indicated moderate to severe siltation in the west and central
drywells and minor siltation in the east drywell. As a result, the east drywell was selected for testing, as it
appeared to be the least impacted by siltation and debris accumulation.
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Water for the test was sourced from a City hydrant located at the northwest corner of the above intersection.
A total of 785 gallons were injected during testing. Head within the drywell was maintained at a height of
4.07 feet to 4.09 feet during the constant head period (Figure C-3). Head within the drywell during the
constant rate period was limited by the height of lateral connection piping. To maintain the constant head,
the hydrant was discharged at injection rates of approximately 78 gpm to 105 gpm. The normalized outflow
rate for the 1-hour constant rate period was 0.014 cfs.

The duration of the falling head period was 50 minutes, in which the water level within the drywell
decreased by a total of 1.1 feet. The falling-head infiltration rate generally remained constant during the
falling head period.

The measured exfiltration rate is generally low for drywells hydraulically connected to glaciofluvial sand and
gravel deposits. It is unknown if the low exfiltration rates are a result of lower permeability soil surrounding
the drywells, shallow bedrock beneath the drywell base, the condition of the drywells or a combination of
the above. Due to the following factors, exfiltration rates generated from the East 24t Avenue full-scale
drywell test could be biased low due to the following drywell testing conditions:

m Drywell testing was conducted in a single drywell within the East 24th Avenue drywell cluster

Exfiltration rate was likely limited by siltation and accumulated debris. Minor siltation observed within the
east (tested) drywell could have impacted outflow capacity of the drywell. The drywell test was limited to
the active barrel section of the east drywell below the lateral interconnecting outlet piping, in accordance
with procedures outlined in the Spokane Regional Stormwater Manual. Thus, only a portion of the active
barrel section was tested. To provide a representative exfiltration rate of the East 24t Avenue drywell
cluster, we recommend conducting a full-scale drywell test on the entire series of drywells including the full
active barrel sections of each drywell simultaneously, as practical. Prior to drywell infiltration testing, we
recommend all sediment and accumulated debris be removed and drywell slots be thoroughly cleaned to
restore exfiltration capacity, to the extent practicable.

10.2.4Summary of Results

Full-scale drywell infiltration testing results are summarized in Table 6.

TABLE 6. FULL-SCALE DRYWELL INFILTRATION RESULTS SUMMARY

NORMALIZED OUTFLOW
TEST DESIGN OUTFLOW RATE 3
NUMBER LOCATION CORRECTION FACTOR 2 (CFS)
IT-2 Radco Pond 2.0 2.5 0.81
IT-3 E 24t Ave 0.014 2.5 0.0055

Notes: 1The normalized outflow rate provided for the constant head period represents the 1-hour constant rate period.
2The correction factor was adapted from Table 4B-1 of the 2008 Spokane Regional Stormwater Manual.
3The preliminary design outflow rate was estimated by applying the correction factor to the normalized outflow rate during the
constant head period.
cfs = cubic feet per second.
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After applying the specified correction factor from the 2008 Spokane Regional Stormwater Manual
(Spokane County et al., 2008), preliminary design outflow rates range from 0.81 cfs at the Radco Pond and
0.0055 cfs at East 24t Avenue.

11.0 Drainage Complaints

The City provided GeoEngineers with figures describing and showing the approximate locations of:
(1) historic citizen complaints received from residents within the Project Area related to shallow
groundwater and stormwater runoff; and (2) historic City observations related to seasonal springs, ponded
drywells and infiltration pond overflow. The term ponded drywell refers to overflowed drywells with
subsequent surface ponding. Associated approximate locations are provided in Historic Drainage
Complaints, Figure 13 and are summarized by the following;:

m Atotal of 27 citizen complaints were documented within the Project Area.

m Emergence of flow from seasonal springs generated during discrete large-scale precipitation events or
sustained periods of precipitation were reported at seven locations. Five seasonal springs were
reported near the southwest corner of the Project Area along South Vera Crest Drive, East 24th Avenue
and South Sonora Drive and two seasonal springs were reported near South Steen Road. Based on the
observed soil conditions at each spring location, infiltration is likely limited by surface or near-surface
fine-grained sediments, which could consist of Latah Formation, weathered/reworked Latah Formation
and/or fill material consisting primarily of fine-grained sediment. Depths to fine-grained sediment of
about 0.7 to 2.5 feet bgs were observed near the seasonal spring locations (Figure 10). Seasonal
springs near South Sonora Drive appear to be impacted by shallow bedrock (Figure 9). Groundwater
also was observed at a depth of about 2 feet bgs in a boring drilled by Budinger and Associates in 2008
within South Vera Crest Drive near the intersection with 24t Avenue (Figure 11).

m Ponded drywells observed during large scale rain events or sustained periods of precipitation were
reported at fourteen locations. Seven ponded drywells were reported at the northwestern edge of the
REP along South Vera Crest and East 22nd Avenue and seven were observed at the southwest corner
of the Project Area near South Sonora Drive, South Timberlane Drive and East Cameron Court
(Figure 13). Based on subsurface soil conditions in adjacent explorations near the northern seven
ponded drywell locations, infiltration appears to be limited by thickness of permeable sediments
(Figure 9). Thickness of permeable sediments near the northern ponded drywell locations ranged from
0 to 3.8 feet, except for the ponded drywell documented adjacent to boring GE-B-2 (Figure 8). At boring
location GE-B-2, thickness of permeable sediments were about 14.7 feet. We interpret drywell ponding
at this location to be associated with stormwater inflow exceeding infiltration capacity of the infiltration
structure.

m Stormwater pond overflow was reported at the infiltration pond located at the southwest corner of the
Project Area between East Saltese Road and South Timberlane Road. Subsurface exploration data at
this location is limited but based upon the geologic subsurface in the immediate vicinity, the pond is
likely impacted by shallow bedrock (Figures 3 and 13). Based upon available aerial imagery, wetland
vegetation appears to be present throughout the upgradient portion of the valley bottom. Wetland
vegetation typically indicates prolonged periods of moist to wet conditions and fine-grained soil
deposits. Wetland conditions and fine-grained soil conditions could also impact infiltration capacity.
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12.0 Discussion

12.1 PROJECT AREA DRAINAGE CONDITIONS

The Project Area is underlain by a complex stratigraphic sequence of silty surficial deposits, glaciofluvial
sediments, glaciolacustrine sediments, fine-grained sedimentary deposits associated with the Latah
Formation, basalt flows associated with the CRBG and basement rocks. As cross-sections A-A’ through C-C’
(Figures 5 through 7) and Figure 8 (Thickness of Permeable Sediments) indicate, permeable sediments
generally occur in thin, discontinuous deposits within the Project Area and, therefore, appear to be
insufficient to support infiltration of stormwater and residential irrigation water within the Project Area.

Based on project findings, our current conceptual model of the hydrogeologic conditions that have
contributed to the drainage issues observed within the Project Area is as follows:

m Stormwater infiltration across the Project Area is limited by shallow glaciofluvial sediment, Latah
Formation, CRBG and basement rocks.

m Alimited amount of stormwater infiltrates within glaciofluvial sediments which appear to occur within
discontinuous depressions, channels and pockets, similar to that observed within project boring
GE-B-2. These glaciofluvial deposits, however, generally are bounded by low-permeability sediment and
rock and are not effective conduits for transport of infiltrated stormwater off the REP.

m  With the advent of residential development, irrigated lawns, impermeable surfaces (paved areas,
streets and buildings) and permanent stormwater infrastructure became prevalent within the Project
Area. The percentage of water lost to evapotranspiration significantly decreased and stormwater
discharge became concentrated at points of discharge (drywells, infiltration trenches and roof
downspouts). As a result, more water now infiltrates through existing stormwater infrastructure and the
vadose zone within the Project Area relative to pre-development conditions. The mechanisms creating
increased infiltration primarily occurs through lawn watering, the removal of evapotranspiration through
the loss of native vegetation and construction of impermeable surfaces where stormwater runoff is
concentrated at specific infiltration points.

m As the area of development increased, the rate and volume of water entering existing stormwater
infrastructure and subsurface soils increased. Eventually, stormwater infiltration seasonally began to
exceed the capacity of the sediment strata and stormwater infrastructure resulting in the flooding and
drainage issues now occurring in the Project Area.

Ultimately, solution(s) to the drainage problems observed within the Project Area likely will center around
routing stormwater off the REP towards down-gradient discharge areas underlain by relatively thick
sequences of glaciofluvial sediments overlying the SVRP Aquifer.
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12.2 PAVEMENT THICKNESS DESIGN
12.2.1 General

We used procedures outlined in the American Association of State Highway and Transportation Officials
(AASHTO) Guide to Design of Pavement Structures (commonly referred to as AASHTO 93) to evaluate
potential pavement thicknesses for project streets. AASHTO 93 is an empirical design procedure that
requires various input parameters. Site-specific parameters include the subgrade soil resilient modulus
and traffic loads. The remaining input parameters are based on the functional classification of the roadway
and material properties of the proposed pavement section. We evaluated pavement thicknesses for
conventional HMA surfacing supported by crushed surfacing base course.

12.2.2 Subgrade

As indicated previously, a number of pavement cores and borings have been conducted in the Project Area.
Results of the borings and pavement cores indicate the existing asphalt concrete surfacing is variable,
ranging from about 1 inch to about 5 inches. Base course thickness also is highly variable. The explorations
also indicate subgrade soil varies from silt and clay to sand and gravel (likely varying from reworked Latah
Formation deposits to imported fill).

Results of our field explorations indicate the resilient modulus of the existing subgrade soil is greater than
3,000 psi, thus per the 2018 City of Spokane Valley Street Standards, standard pavement sections may
be used for residential streets, assuming traffic loads result in ESAL values less than about 50,000 for a
20-year design life. Based on our limited time on-site during fieldwork, we observed a considerable volume
of traffic along South Vera Crest Drive and East 22nd Avenue. We suggest consideration be given for the
City to collect traffic counts as a basis for completing site-specific pavement thickness design for these
streets.

12.2.3 Traffic

The traffic parameter used in the AASHTO 93 is based on equivalent single axle loads (ESALs). An ESAL
value of 1.0 is equivalent to the load (or damage) a single truck axle loaded to 18,000 pounds will impart
to a roadway. ESALs can be estimated by completing traffic counts and estimating the number of different
types of trucks that use a particular street or segment of roadway. Load factors (also called truck factors)
can then be applied to the different types of trucks within the traffic count. The truck factors provided in
the City of Spokane Valley Street Standards are provided in Table 7.

Table 7. Truck Factors from the City of Spokane Valley Street Standards

VEHICLE CLASSIFICATION TRUCK FACTOR (ESALS PER VEHICLE)

School Bus 2.87
STA Bus 2.57
Refuse Truck 1.03
All other trucks (averaged) 0.42
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Other truck factors are also available. For example, the following breakdown of Truck Factors for various
vehicle classifications available on the Washington State Department of Transportation (WSDOT) website
is presented in Table 8.

Table 8. Example Truck Factors from WSDOT

VEHICLE CLASSIFICATION TRUCK FACTOR (ESALS PER VEHICLE)

Cars and pickups 0.0007
2-axle, 6-tire single-unit trucks 0.25
3+ axle single-unit trucks 0.58

2 axle truck and semi-trailer double-unit trucks 0.39

4 axle truck and semi-trailer double-unit trucks 0.51
5+ axle truck and semi-trailer double-unit trucks 1.13
Buses 0.57
Twin trailers (multi-unit trucks) 2.4

The City of Spokane Valley Transportation Network on-line map indicates streets within the project limits
are not classified as collectors or arterials. Information on site-specific traffic was not available at the time
we prepared this report. In the absence of site-specific traffic data, we reviewed the design traffic
information that was used for design of the 8 rehabilitation of 24th Avenue and the southern portions of
South Vera Crest Drive, completed by Budinger and Associates, Inc. (Budinger) in 2008. The design average
daily traffic used by Budinger was 3,000 vehicles per day (vpd) with an assumed 3 percent trucks
(200 trucks per day for each 5-day work week). Budinger assumed all of the traffic would be in the design
lane and assumed a truck factor of 2.0 ESALs per truck. This resulted in an estimated ESAL value of
1,170,000 ESALs for a 20-year design life for 24th Avenue and Vera Crest Drive.

We conducted a brief parametric study to assess possible alternative ESAL values for project streets.
Assuming a growth rate of zero, and assuming 90 percent of the 3 percent total trucks used by Budinger
consist of 2-axle, 6-tire single units, 9 percent of the trucks consist of 3 axle single units, and 1 percent of
the trucks consist of buses, using the truck factors in Table 8, we estimated a 20-year design life equivalent
single axle load (ESAL) value of approximately 225,000. If we assume a 2 percent annual growth rate
starting from the 2008 design traffic values, the estimated 20-year design life ESAL value assuming the
same contribution of trucks is approximately 350,000. For a 4 percent annual growth rate, the estimated
20-year design life ESAL value is approximately 600,000. If we assume 250 ADT for a residential street,
with 3.5 percent trucks (including a mixture of single unit trucks and school buses) we can develop a
20-year ESAL estimate of about 50,000.

Again, we recommend site-specific traffic data be collected in advance of final pavement design to confirm
or revise design ESAL values.
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12.3 OTHER INPUT PARAMETERS

We completed preliminary pavement thickness design using procedures outlined in the City of Spokane
Valley Street Standards along with the following input parameters:

m ESAL values of 50,000, 225,000; 375,000; 630,000 and 1,170,000 (previous design for 24t Avenue
and Vera Crest Drive).

m Based on the results of our explorations, and review of previous efforts by Budinger, the average
resilient modulus of subgrade soil within the project area is approximately 6,000 psi.

m Reliability of 75 percent for residential streets and 90 percent for non-residential streets (matching
previous pavement design by Budinger). The City of Spokane Valley Street Standards stipulate a
reliability level of 75 percent for residential and local non-residential streets, and 90 percent for all
other street classifications. Note that reliability is the probability that a pavement section will perform
satisfactorily over the traffic and environmental conditions for the design period. Higher reliability levels
are typically assigned to more critical roadways within a roadway system. Overall deviation of 0.45 for
new or reconstruction in accordance with City of Spokane Valley Street Standards.

m Initial serviceability index of 4.2 in accordance with City of Spokane Valley Street Standards.

m Terminal serviceability index of 2.0 for residential streets and 2.25 for Collectors and Minor Arterials
(matching previous pavement design by Budinger). The City of Spokane Valley Street Standards
stipulates a terminal serviceability of 2.0 for residential and local non-residential streets, and a terminal
serviceability of 2.25 for collectors and minor arterials. The terminal serviceability index is the
serviceability level at which a pavement is considered to have exhausted its serviceable life. Higher
terminal serviceability levels are typically assigned to collectors and arterials, while lower terminal
serviceability indices are typically assigned to residential streets.

m Structural coefficient of 0.42 for HMA and 0.14 for crushed surfacing in accordance with City of
Spokane Valley Street Standards.

12.3.1 Results

Tables 9 and 10 present the results of our analyses for Residential and Collector street classifications,
respectively. We included pavement thickness results in Table 9 for various ESAL levels greater than
50,000 but did not include pavement thickness for the 1,170,000 ESAL value, as this value is significantly
larger than what a typical residential street would be designed for, in our opinion. The 350,000 ESAL value
and 630,000 ESAL values also are larger than typical for residential streets. We did not include the 50,000
ESAL value in Table 10, because this is much lower than a typical Collector street classification traffic load.
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TABLE 9. PAVEMENT THICKNESS DESIGN SUMMARY BASED ON VARIOUS ESAL VALUES - RESIDENTIAL
STREET CLASSIFICATION

CRUSHED SURFACING BASE COURSE

THICKNESS
HMA THICKNESS (INCHES)
ESAL VALUE (INCHES)
50,000 (typical residential street ESALS) 3 6
225,000 3.5 8.5
350,000 4 8.5
600,000 4.5 9

TABLE 10. PAVEMENT THICKNESS DESIGN SUMMARY BASED ON VARIOUS ESAL VALUES -COLLECTOR
STREET CLASSIFICATION

CRUSHED SURFACING BASE COURSE

THICKNESS
HMA THICKNESS (INCHES)
ESAL VALUE (INCHES)
225,000 4 9.5
350,000 4.5 9.5
600,000 5 10
1,170,000 (previous 24t Ave and Vera Crest 5.5 10.5

design value)

As shown in Tables 9 and 10, for a given ESAL value, the pavement thickness required for a Collector street
is thicker than the pavement thickness for a residential street.

We recommend crushed rock base course meet criteria for “Crushed Surfacing Base Course” (CSBC) per
section 9-03.9(3) of the WSDOT Standard Specifications. While historical practice has included use of
crushed surfacing top course (CSTC), we recommend consideration be given to using just CSBC, as the
larger aggregate size and smaller fines content of CSBC compared to CSTC should provide better long-term
support and drainage for HMA pavements in our opinion.

WSDOT has noted that the typical distress experienced by HMA pavements in Washington since adopting
Superpave mix design methodologies has been surface cracking, and that rutting generally has been less
of an issue. In recent years, WSDOT has begun using more Class ¥s-inch HMA mixes (as opposed to
traditional Class %2-inch mixes) as a means of reducing cracking susceptibility of HMA. Class 3&-inch mixes
typically have a higher binder content compared to Class Y2-inch mixes and are thus believed to be more
flexible and less brittle than Class %2-inch mixes. A review of the on-line WSDOT unit bid analysis web site
indicates since 2020 approximately 279,000 tons of Class %-inch HMA have been specified for WSDOT
Eastern Region projects vs. approximately 77,000 tons of Class ¥2-inch HMA. We suggest consideration be
given to using a Class %s-inch mix.
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Subgrade at the locations of most of our explorations consisted of sand and gravel with variable fines
content. Thus, at this time we don’t anticipate that geotextile separation fabric will be required between
subgrade soil and base course. However, it is likely that silt and clay could be encountered at subgrade
elevation in some areas. Therefore, contingencies should be included for placement of geotextile fabric in
areas where fine-grained (silt and clay) soil is encountered at working subgrade, or where soft spot repair
is required.

Subgrade should be prepared in accordance with section 8.3.3 of the City of Spokane Valley Street
Standards. If subgrade consists of very stiff to hard silt or clay, alternative measures such as probing or
proof-rolling could be considered. The most appropriate means of evaluating subgrade preparation should
be determined by the project geotechnical engineer at the time earthwork is performed. If soft spots are
encountered, subgrade soil should be excavated to firm bearing or a depth of 2 feet, whichever is greater,
and replaced with suitable granular structural fill. Alternatively, the depth of overexcavation could be
reduced in conjunction with the use of a high strength geotextile fabric such as Mirafi 380i.

12.4 PAVEMENT UNDERDRAINS

Results of our explorations and groundwater monitoring indicate that depth to groundwater below most of
the Project Area is shallow enough to contribute to the observed drainage issues but deep enough to limit
the effectiveness of pavement underdrains. The only areas where groundwater has been encountered at
depths less than approximately 4 feet bgs is near where 24th Avenue transitions to South Vera Crest Drive.
As indicated previously, this section of roadway was reconstructed sometime between 2008 and 2011.
Plans indicated pavement underdrains were installed in this area to take advantage of concurrent trenching
and installation of a water line, and to address areas of shallow groundwater and surface water seeps along
portions of 24th Avenue and the start of Vera Crest Drive. Given the depth to groundwater observed
elsewhere, we do not believe that extensive pavement underdrains will provide significant benefit to collect
and remove shallow groundwater for most of the site. However, we do recommend consideration be given
to installing undrains in the following location(s):

m Along South Conklin Road, where the existing open channel is conveyed into a pipe that crosses below
the road. The intent of the proposed underdrain(s) at this location is to collect potential shallow
groundwater that could be present near the inlet of the existing open channel.

m Along South Vera Crest Drive where the existing open channel is conveyed into a pipe that crosses
below the road. The intent of the proposed underdrain(s) at this location is to collect shallow
groundwater that could be present beneath South Vera Crest where the open channel transitions into
to lateral piping.

Subsurface data in the immediate vicinity of this location is limited. Based upon the approximate
15 foot-thick sequence of coarse-grained sediments observed in exploration GEI-B-2, underdrains
would not likely show significant benefit, however, this exploration is approximately 250 feet from
where the open channel transitions beneath South Vera Crest. For this reason, we recommend
conducting a limited subsurface evaluation to determine whether installation of underdrains along
South Vera Crest Drive are warranted, particularly near the exiting open channel.
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Results of future exploratory work or observation of soft or wet areas during construction could indicate
other areas where underdrains are warranted. Pavement underdrains also could be installed to assist in
conveying surface water that infiltrates into the roadway base course section to suitable discharge points
where fine-grained soil is exposed at working subgrade during construction.

13.0 Limitations

We prepared this report for Osborn Consulting to assist in the characterization of the hydrogeologic and
pavement conditions within the Project Area. Within the limitations of scope, schedule and budget, our
services have been executed in accordance with generally accepted practices in the fields of hydrogeology
and geotechnical engineering in this area at the time this report was prepared. No warranty or other
conditions, express or implied, should be understood.

Please refer to Appendix G, “Report Limitations and Guidelines for Use” for additional information
pertaining to use of this report.
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~ . BE-TP-1

LOG OF TEST PIT

TP-1

PROJECT: Revised Basement Recommendations TEST PIT:
Belleaire Phase I1I LOCATION:
Ridgetop Drive and Sundance Drive Lots 2 and 3 Block 2

Spokane County, Washington
Project No. 217-037G PATE:  76m017 | scaLe: 1" =15

titlg) ASTM
x D2487 Description of Materials WL Tests or Notes
Depth | gymbol

STRUCTURAL FILL: Silty Sand with Gravel,
medium grained, brown.

_| FILL
1.0 —
= SILTY SAND WITH GRAVEL, fine grained, dark
] brown, organic odor.
(Topsoil)
SM
=
.
3.0
iil POORLY GRADED SAND WITH SILT AND
r iil] GRAVEL, coarse grained, grayish brown, with
- .1!;1 cobbles, moist.
1 &
—_— l‘ i
—|SP-§ !
i
g2 {'
] 1]
— Sl
" H
6.5 5l
End of test pit due to refusal.

Groundwater not encountered at time of excavation.

Test pit immediately backfilled.
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. ‘ BE-TP-2

LOG OF TEST PIT

PROJECT: Revised Basement Recommendations TEST PIT: TP-2

Belleaire Phase I11 LOCATION:
Ridgetop Drive and Sundance Drive Lots 4 and 5 Block 2

" Spokane County, Washington
Project No. 217-037G PATE:  /6p017 | scALE: 1" =15

ew titlg) ASTM
D2487 Description of Materials WL Tests or Notes

%% STRUCTURAL FILL: Silty Sand with Gravel, fine
grained, dark brown, with cobbles, moist.

.
s

.
e eieTsle
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o tetetete e e e e !
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O
leee

aleca erecs,

A
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S0

-
—1 FILL

eletes
QX
B8

&
iatetete?

3.0

POORLY GRADED GRAVEL WITH SILT, coarse
grained, gray, with cobbles and boulders, dry.
(Alluvium)

POORLY GRADED GRAVEL WITH SAND,
coarse grained, reddish brown to gray, dry.
(Fractured Basalt)

[hd - =
e,

)

F
M

End of test pit due to refusal.
Groundwater not encountered at time of excavation.

Test pit immediately backfilled.
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LOG OF TEST PIT

. BE-TP-3

Project No. 217-037G

PROJECT: Revised Basement Recommendations TEST PIT: TP-3
Belleaire Phase I11 LOCATION:
Ridgetop Drive and Sundance Drive Lot 7 and 8 Block 2
Spokane County, Washington
DATE:

7/6/2017 | SCALE: 1"=15'

Description of Materials

WL Tests or Notes

grained, dark brown.

STRUCTURAL FILL: Silty Sand with Gravel, fine

to 4 feet in diameter, moist.
(Alluvium)

POORLY GRADED GRAVEL WITH SILT, coarse
grained, grayish brown, with cobbles and boulders

{Fractured Basalt)

POORLY GRADED GRAVEL WITH SAND,
coarse grained, reddish brown to gray, dry.

End of test pit due to refusal.

Test pit immediately backfilled.

Groundwater not encountered at time of excavation.
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BE-TP-4
LOG OF TEST PIT
PROJECT:  Revised Basement Recommendations TEST PIT: TP-4
Belleaire Phase I11 LOCATION:
Ridgetop Drive and Sundance Drive Lots 8 and 9 Block 2
Spokane County, Washington
Project No. 217-037G s 7/6/2017 | SCALE: 1" =15
foew titlh ASTM
’ D2487 Description of Materials WL Tests or Notes
Depth Symbol
SILTY SAND, fine grained, dark brown, with
7 organics, moist.
- M (Topsoil)
1.0 —
o SILTY SAND WITH GRAVEL, medium grained,
kL] reddish brown, moist.
(Alluvium)
— SM

SP-S

= =,

..
n s Bl e

=

Di=Ccknie Edeti

POORLY GRADED SAND WITH SILT AND
GRAVEL, coarse grained, grayish brown, with
cobbles, moist.

(Alluvium)

GP

Ll

v i

™ 3
-

}‘ =

ol i+

POORLY GRADED GRAVEL WITH SAND, gray,
with cobbles and boulders, dry.
(Alluvium)

End of test pit.

Groundwater not encountered at time of excavation.

Test pit immediately backfilled.




{See Renod and

BE-TP-5
LOG OF TEST PIT
PROJECT: Revised Basement Recommendations TEST PIT: TP-5
Belleaire Phase IT] LOCATION:
Ridgetop Drive and Sundance Drive Lots 16 and 17 Block 2
Spokane County, Washington
Project No. 217-037G e 7/6/2017 | SCALE: 1" =15
ew titlf) ASTM
F D2487 Description of Materials WL Tests or Notes
Depth | gymbol
STRUCTURAL FILL: Silty Sand with Gravel, fine
= grained, dark brown.
7| FILL
207
- SM SILTY SAND WITH GRAVEL, medium grained,
2.5 + reddish brown, moist.
4 op (Alluvium)
3.0 1 POORLY GRADED GRAVEL WITH SAND,
coarse grained, reddish brown to gray, dry.
= (Fractured Basalt)
- End of test pit due to refusal.
___ Groundwater not encountered at time of excavation.
=i Test pit immediately backfilled.




. BE-TP-6

LOG OF TEST PIT
PROJECT: Revised Basement Recommendations TESTPIT: TP-6
Belleaire Phase ITI LOCATION:
Ridgetop Drive and Sundance Drive Lots 10 and 11 Block 2
Spokane County, Washington L=
Project No. 217-037G AR ngponr | scate: 1n=18
éaew titl
-Depth Description of Materials WL Tests or Notes
SILTY SAND, fine grained, dark brown, with
il organics, moist.
g (Topsoil)
sl
1.5
SILTY SAND WITH GRAVEL, medium grained,
Tl reddish brown, moist.
" (Alluvium)

POORLY GRADED SAND WITH SILT AND
GRAVEL, coarse grained, grayish brown, with
cobbles and occasional boulders to | foot in

=
P diameter, moist.
(Alluvium)
—{SP-S
10.0+
End of test pit.

Groundwarter not encountered at time of excavation.

Test pit immediately backfilled.

Il_l_lJIIII_I_llllll




BE-TP-7
LOG OF TEST PIT
PROJECT: Revised Basement Recommendations TEST PIT: -7
Belleaire Phase III LOCATION:
Ridgetop Drive and Sundance Drive Lots 12 and 13 Block 2
Spokane County, Washington
Project No. 217-037G DATE:  5/6mo17 | SCALE: 1"=1.5'
éﬂ‘“’ titlg) ASTM QF
s D2487 Description of Materials WL Tests or Notes
Depth | gymbol

SILTY SAND, fine grained, dark brown, with
SM organics, moist.
iy (Topsoil)

SILTY SAND WITH GRAVEL, medium grained,
reddish brown, moist.
(Alluvium)

SM

~J POORLY GRADED GRAVEL WITH SAND,
GP reddish brown to gray, dry.
-"_3 (Fractured Basalt)

End of test pit due to refusal.

Groundwater not encountered at time of excavation.

Test pit immediately backfilled.




. BE-TP-8

LOG OF TEST PIT

PROJECT: Revised Basement Recommendations TEST PIT: TP-8

Belleaire Phase I1I LOCATION:

Ridgetop Drive and Sundance Drive Lots 14 and 15 Block 2

Spokane County, Washington

Project No. 217-037G DATE:  56n017 | SCALE: 1"=15'

F‘aew titlf) ASTM

: D2487 Description of Materials WL Tests or Notes
Depth Symbol

STRUCTURAL FILL: Silty Sand with Gravel, fine
grained, dark brown, organics odor.

I

otets %
&
A

o
.'l‘."‘

AT

e

L5

SILTY SAND WITH GRAVEL, medium grained,
reddish brown, moist.
(Alluvium)

3.0

POORLY GRADED GRAVEL WITH SAND,
coarse grained, reddish brown to gray, dry.
(Fractured Basalt)

O™
-
-

B

LA
nQ‘

End of test pit due to refusal.
Groundwater not encountered at time of excavation.

Test pit immediately backfilled.




LOG OF TEST PIT

. BE-TP-9

PROJECT: Revised Basement Recommendations TEST PIT: TP-9
Belleaire Phase ITI LOCATION:
Ridgetop Drive and Sundance Drive Lots 22 and 23 Block 2
Spokane County, Washington
Project No. 217-037G DATE: 769017 | SCALE: 1"=1.8'
(pew titlf) ASTM
> [ D2487 Deseription of Materials WL Tests or Notes
Depth | gymbol
Fractured Basalt, coarse, black, moist.
0.5 7

End of test pit due to refusal.

Groundwater not encountered at time of excavation.

Test pit immediately backfilled.




. BE-TP-10

LOG OF TEST PIT

PROJECT: Revised Basement Recommendations TEST PIT: TP-10
Belleaire Phase ITI LOCATION:
Ridgetop Drive and Sundance Drive Lot 21 Block 2
Spokane County, Washington
Project No. 217-037G DATE: /6017 | SCALE: 1" =1.5'
cw titlf) ASTM
- D2487 Description of Materials WL Tests or Notes
Depth | gymbol
SILTY SAND WITH GRAVEL, fine grained, dark
- brown, organic odor.
2 (Topsoil)
"] sM
2.0 7
= SILTY SAND WITH GRAVEL, medium grained,
- reddish brown, moist.
- sMm (Alluvium)

'
=

POORLY GRADED SAND WITH SILT AND
GRAVEL, coarse grained, grayish brown, with
cobbles, moist.

(Alluvium)

pnhey

=
HM B AR M R
et pe e et s

e

Sk

SP-S

e

=X

—

dFHH]
e e Tt it

e
Rt

—

Sult:

WA N WL R

POORLY GRADED GRAVEL, coarse grained,
gray, with cobbles and boulders, dry.
(Alluvium)

& s aw

GP

e r'f - -‘-‘n”

S
o

1

X

s A

End of test pit.
= Groundwater not encountered at time of excavation.

- Test pit immediately backfilled.




Groundwater not encountered at time of excavation.

Test pit immediately backfilled.

BE-TP-11
LOG OF TEST PIT
PROJECT: Revised Basement Recommendations TEST PIT: TP-11
Belleaire Phase III LOCATION:
Ridgetop Drive and Sundance Drive Lots 1 and 2 Block 3
Spokane County, Washington
Project No. 217-037G BATR 7/6/2017 | SCALE: 1" =1.5"
ew titl}) ASTM
) D2487 Description of Materials WL Tests or Notes
Depth
SILTY SAND, fine grained, dark brown, with
N organics, moist.
-1 (Topsoil)
1.0 -
= SILTY SAND WITH GRAVEL, medium grained,
o reddish brown, moist.
(Alluvium)
2.5
1 End of test pit due to refusal.




BE-TP-12
LOG OF TEST PIT
PROJECT: Revised Basement Recommendations TEST PIT: TP-12
Belleaire Phase III LOCATION:
Ridgetop Drive and Sundance Drive Lots 3 and 4 Block 3
Spokane County, Washington
Project No. 217-037G DAL 7/6/2017 | SCALE: 1"=1.5'
&cw titlf) ASTM
b D2487 Description of Materials WL Tests or Notes

SILTY SAND, fine grained, dark brown, with
organics, moist.

SM (Topsoil)

1.5

SILTY SAND WITH GRAVEL, medium grained,
reddish brown, moist.
(Alluvium)

SM

POORLY GRADED GRAVEL WITH SAND,
coarse grained, reddish brown to gray, dry.
(Fractured Basalt)

End of test pit due to refusal.
Groundwater not encountered at time of excavation.

Test pit immediately backfilled.

Il!lJIIIll_LI_LIlIlll_llllllllllllll'lll




BE-TP-13
LOG OF TEST PIT
PROJECT: Revised Basement Recommendations TEST PIT: TP-13
Belleaire Phase ITI LOCATION:
Ridgetop Drive and Sundance Drive Lots 5 and 6 Block 3
Spokane County, Washington
Project No. 217-037G PATE:  6m017 | scaLe: 1" =15
ew titlg) ASTM
.Dcpth Description of Materials WL Tests or Notes
SILTY SAND, fine grained, dark brown, with
E SM organics, moist.
- (Topsoil)
1.0
- SILTY SAND WITH GRAVEL, medium grained,
. reddish brown, moist.
(Alluvium)
7 sm
4.0 -

POORLY GRADED GRAVEL, coarse grained,
gray, with cobbles and boulders, dry.
(Alluvium)

=
-
9.0 "
7 End of test pit due to refusal.
— Groundwater not encountered at time of excavation.
_] Test pit immediately backfilled.




LOG OF TEST PIT

BE-TP-14

PROJECT: Revised Basement Recommendations
Belleaire Phase ITI
Ridgetop Drive and Sundance Drive
Spokane County, Washington

Project No. 217-037G

TEST PIT:

TP-14

LOCATION:

Lots 7 and 8 Block 3

DATE:
7/6/2017

SCALE: 1"=1.%

ew titlg) ASTM
Depth | gymbol

D2487 Description of Materials

WL

Tests or Notes

organics, moist.

SILTY SAND, fine grained, dark brown, with

. (Topsoil)
7l sm
2.0 7]
i SILTY SAND WITH GRAVEL, medium grained,
— reddish brown, moist.
= (Alluvium)
— SM

(Fractured Basalt)
GP

o
o .
r 4 ) X I |
3 ¥ 0 Ty
o “:\-_:_._.-‘_ff .': R

POORLY GRADED GRAVEL WITH SAND,
coarse grained, reddish brown to gray, dry.

End of test pit due to refusal.

Test pit immediately backfilled.

Groundwater not encountered at time of excavyation.




-
. BE-TP-15

LOG OF TEST PIT

PROJECT: Revised Basement Recommendations TEST PIT: TP-15
Belleaire Phase IT1 LOCATION:
Ridgetop Drive and Sundance Drive Lots 18 and 19 Block 1
Spokane County, Washington
Project No. 217-037G PATE:  6p017 | scaLe: 1" =15
Description of Materials WL Tests or Notes

STRUCTURAL FILL: Silty Sand with Gravel, fine
to coarse, brown, moist.

SILTY SAND, fine grained, dark brown, with
organics, moist.
(Topsoil)

SILTY SAND WITH GRAVEL, medium grained,
reddish brown, moist.
(Alluvium)

End of test pit due to refusal.
Groundwater not encountered at time of excavation.

Test pit immediately backfilled.

IIII[IIiIIIlIIILl_I_LIl]Il‘IlLIlIIIIIll]l




BE-TP-16
LOG OF TEST PIT
PROJECT: Revised Basement Recommendations TEST PIT: TP-16
Belleaire Phase IT1 LOCATION:
Ridgetop Drive and Sundance Drive Lots 17 and 18 Block 1
Spokane County, Washington
Project No. 217-037G DATE: 76017 | SCALE: 1" =15
ew titlg) ASTM
y D2487 Description of Materials WL Tests or Notes
- % STRUCTURAL FILL: Silty Sand with Gravel, fine
P § to coarse, brown, moist.
1.0 —
- SILTY SAND, fine grained, dark brown, with
F organics, moist.
=M (Topsoil)
2.0 7

POORLY GRADED GRAVEL WITH SILT, coarse
grained, gray, with cobbles and boulders, dry.
(Alluvium)

GP- (i
GM :3';f

| Pokat |

=
5.0 7]
End of test pit due to refusal.
: Groundwater not encountered at time of excavation.

Test pit immediately backfilled.




BE-TP-17
LOG OF TESTPIT
PROJECT: Revised Basement Recommendations TEST PIT: TP-17
Belleaire Phase I11 LOCATION:

Ridgetop Drive and Sundance Drive
Spokane County, Washington

Lots 15 and 16 Block 1

[DATE:

Project No. 217-037G

7/6/2017

SCALE: 1"=1.5

l[lllIIlIIML

SILTY SAND WITH GRAVEL, medium grained,
reddish brown, moist.
(Alluvium)

SM

POORLY GRADED GRAVEL WITH SAND,

oF coarse grained, reddish brown to gray, dry.

H
g
F
4

(Fractured Basalt)

End of test pit due to refusal.
Groundwater not encountered at time of excavation.

Test pit immediately backfilled.

(pew titlf) ASTM
.Dcp % ;324::‘ Description of Materials WL Tests or Notes
il SILTY SAND, fine grained, dark brown, with
ol organics, moist.
- M (Topsoil)
1.0




-
. BE-TP-18

LOG OF TEST PIT

PROJECT: Revised Basement Recommendations TEST PIT: TP-18
Belleaire Phase I1I LOCATION:
Ridgetop Drive and Sundance Drive Lots 13 and 14 Block 1
Spokane County, Washington
Project No. 217-037G : 76a017 | ScaLk: 17 =15
#aew r.itl}) ASTM
: D2487 Description of Materials WL Tests or Notes
Depth | symbol
SILTY SAND, fine grained, dark brown, with
¥ M organics, moist.
i (Topsoil)
1.0
. POORLY GRADED GRAVEL WITH SILT, coarse
. grained, gray, with cobbled and boulders, dry.
(Alluvium)
- Gp-
- GM
4.0 -
- op h 1 POORLY GRADED GRAVEL WITH SAND,
4.5 ~% 1 coarse grained, reddish brown to gray, dry.
(Fractured Basalt)
End of test pit due to refusal.

Groundwater not encountered at time of excavation.

Test pit immediately backfilled.

=
— 1
u—
-
—
-
—
—
-
—d
-
-
—
—




. BE-TP-19

LOG OF TEST PIT
PROJECT: Revised Basement Recommendations TEST PIT: TP-19
Belleaire Phase I1I LOCATION:
Ridgetop Drive and Sundance Drive Lots 11 and 12 Block 1
Spokane County, Washington e
Project No. 217-037G PATE:  206p017 | SCALE: 1"=1.5'
{oew titlf) ASTM
! D2487 Description of Materials WL Tests or Notes
Depth | gymbol
SILTY SAND, fine grained, dark brown, with
] organics, moist.
m (Topsoil)
7| sMm
2.0 7]
= SILTY SAND WITH GRAVEL, medium grained,
- reddish brown, moist.
= (Alluvium)
—1{ 'SM
-_1
10.0 —
1 End of test pit.

Test pit immediately backfilled.

Groundwater not encountered at time of excavation.




BE-TP-20
LOG OF TEST PIT
PROJECT: Revised Basement Recommendations TEST PIT: TP-20
Belleaire Phase ITI LOCATION:
Ridgetop Drive and Sundance Drive Lots 9 and 10 Block 1
Spokane County, Washington
Project No. 217-037G PATE:.  2i6m017 | SCALE: 1"=1.5'
ew titlf) ASTM
= D2487 Description of Materials WL Tests or Notes
Depth | gymbol
SILTY SAND WITH GRAVEL, fine grained, dark
n brown, organic odor.
- M (Topsoil)
1.0
- POORLY GRADED GRAVEL WITH SILT, coarse
- grained, gray, with cobbles and boulders, dry.
(Alluvium)
| op-
| GMm
4!
5.5 —
- op POORLY GRADED GRAVEL WITH SAND,
6.0 ~%]1 coarse grained, reddish brown to gray, dry.
(Fractured Basalt)
=] End of test pit due to refusal.
b, Groundwater not encountered at time of excavation.
el Test pit immediately backfilled.
% L
-
(=2




SILTY SAND WITH GRAVEL, medium grained,
reddish brown, moist.
(Alluvium)

POORLY GRADED GRAVEL, coarse grained,
gray, with cobbles and boulders, dry.
(Alluvium)

POORLY GRADED GRAVEL WITH SAND,

coarse grained, reddish brown to gray, dry.
(Fractured Basait)

End of test pit due to refusal.
Groundwater not encountered at time of excavation.

Test pit immediately backfilled.

BE-TP-21
0G OF TEST PIT
PROJECT: Revised Basement Recommendations TEST PIT: TP-21
Belleaire Phase III LOCATION:
Ridgetop Drive and Sundance Drive Lots 7 and 8 Block 1
Spokane County, Washington
Project No. 217-037G i 7/6/2017 | SCALE: 1"=1.5
ew titlg) ASTM %
. D2487 Description of Materials WL Tests or Nates
Depth | gymbol
; STRUCTURAL FILL: Silty Sand with Gravel, fine
] grained, dark brown, with organics odor.
1 (Topsoil)
7| FILL §
2.0 ]




BE-TP-22
LOG OF TEST PIT
PROJECT: Revised Basement Recommendations TEST PIT: TP-22
Belleaire Phase ITI LOCATION:
Ridgetop Drive and Sundance Drive Lots 5 and 6 Block 1
Spokane County, Washington
Project No. 217-037G PATE:  76p017 | scate: 1" =15
Hﬂew titlg) ASTM
- D24387 Description of Materials WL Tests or Notes
Depth | gymbol
SILTY SAND, fine grained, dark brown, with
7] organics, moist.
j SM (Topsoil)
o
sl POORLY GRADED SAND WITH SILT AND
o il GRAVEL, coarse grained, grayish brown, with
> 3 ‘;- cobbles, moist.
= il (Alluvium)
1 B
— M
i
e -1 A
= il
: _lsp-sMigid
;{;
- 3
R
4 4 @
. - i
1
i
il i
- f-fq
6.0 il
] POORLY GRADED GRAVEL WITH SAND,
l GP | coarse grained, reddish brown to gray, dry.
= *1 (Fractured Basalt)
7.0 — v,
End of test pit due to refusal.
Groundwater not encountered at time of excavation.
Test pit immediately backfilled.

Il_l__lJlIlllIIJIIIIllll!l_ill




LOG OF TEST PIT

. BE-TP-23

PROJECT:

Revised Basement Recommendations

TEST PIT: TP-23

Belleaire Phase ITI
Ridgetop Drive and Sundance Drive
Spokane County, Washington

LOCATION:
Lots 3 and 4 Block 1

Project No. 217-037G

DATE:

7/%017 SCALE: 1"=15"

Description of Materials

WL Tests or Notes

grained, dark brown, organic odor.

£ STRUCTURAL FILL: Silty Sand with Gravel, fine

moist.

SILTY SAND, medium grained, reddish brown,

gray, with cobbles and boulders, dry.
(Alluvium)

POORLY GRADED GRAVEL, coarse grained,

1

GP

coarse grained, reddish brown to gray, dry.
ne | (Fractured Basalt)

?.I POORLY GRADED GRAVEL WITH SAND,
b

(See Report and Standard Plates for elevation and descriptive terminalogy )

End of test pit due to refusal.

Test pit immediately backfilled.

Groundwater not encountered at time of excavation.




BE-TP-24

LOG OF TEST PIT

PROJECT: Revised Basement Recommendations TEST PIT: TP-24

Belleaire Phase III LOCATION:
Ridgetop Drive and Sundance Drive Lots 2 and 3 Block 1
Spokane County, Washington

DATE:

Project No. 217-037G 7/6/2017 | SCALE: 1" =15

D2487
Depth | gymbol

gew titf) ASTM
: Description of Materials WL Tests or Notes

STRUCTURAL FILL: Silty Sand with Gravel, fine
grained, dark brown, organic odor.

SILTY SAND WITH GARVEL, medium grained,
reddish brown, moist.
(Alluvium)

SM

POORLY GRADED SAND WITH SILT AND

i
] GRAVEL, coarse grained, grayish brown, with
,;Ei cobbles, moist.
5’ (Alluvium)
|
|
SP-SME:H
H
l!h
114
i
i
it
- rif
10.0— lf
_: End of test pit.

= Groundwater not encountered at time of excavation.

w Test pit immediately backfilled.




BE-TP-25
LOG OF TEST PIT
PROJECT: Revised Basement Recommendations TEST PIT: TP-25
Belleaire Phase II1 LOCATION:
Ridgetop Drive and Sundance Drive Lots 1 and 2 Block 1
Spokane County, Washington
Project No. 217-037G PATE:  /6n017 | scaLe: 17 =15
#gcw ﬁtlh AST™M
‘ D2487 Description of Materials WL Tests or Notes
Depth | symbol
SILTY SAND WITH GRAVEL, fine grained, dark
N brown, organic odor.
" (Topsoil)
| sm
2.0 7
oF SILTY SAND WITH GRAVEL, medium grained,
— reddish brown, moist.
= (Alluvium)
SM
31l POORLY GRADED SAND WITH SILT AND
il GRAVEL, reddish brown to gray, dry.
‘{ﬁ (Fractured Basalt)
4]
11
s—%
R
_ISP-S !5{
uzu-
£,
i
o
i),
Sl
l‘li\'
1 H
10.0 — it
M End of test pit.
E Groundwater not encountered at time of excavation.
~ Test pit immediately backfilled.




BE-TP-26
LOG OF TEST PIT
PROJECT: Revised Basement Recommendations TEST PIT: TP-26
Belleaire Phase ITI LOCATION:
Ridgetop Drive and Sundance Drive Lots 1 and 2 Block 2
Spokane County, Washington
Project No. 217-037G DA v6por7 | scALE: 1" =18
Pﬂew titlh) ASTM
: D2487 Description of Materials WL Tests or Notes
Depth
STRUCTURAL FILL: Silty Sand with Gravel, fine
3 grained, dark brown, organic odor.
1.5
SILTY SAND WITH GRAVEL, medium grained,
= reddish brown, moist.
= (Alluvium)
30 ]
i) End of test pit due to refusal.

— Groundwater not encountered at time of excavation.

Test pit immediately backfilled.




)

BE-TP-27
LOG OF TEST PIT
PROJECT: Revised Basement Recommendations TEST PIT: TP-27
Belleaire Phase III LOCATION:
Ridgetop Drive and Sundance Drive Lots 19 and 20 Block 2
Spokane County, Washington
Project No. 217-037G HEL 5 SCALE: 1" =1.5'
&cw title) ASTM
. D2487 Description of Materials WL Tests or Notes
Depth | gymbol
STBUCTURAL FILL: Silty Sand with Gravel, fine
& d grained, dark brown, organics odor.
— FILL %]
3.0 B
= End of test pit due to refusal.
- Groundwater not encountered at time of excavation.
: Test pit immediately backfilled.
-




BE-TP-28

1LOG OE TEST PIT
PROJECT: Revised Basement Recommendations TEST PIT:

TP-28

Belleaire Phase III LOCATION:
Ridgetop Drive and Sundance Drive Lots 17 and 18 Block 2

Spokane County, Washington
Project No. 217-037G el 7/6/2017 | SCALE: 1"=1.5'
titlg) ASTM

Description of Materials WL Tests or Notes

STRUCTURAL FILL: Shot Rock

End of test pit due to refusal.
Groundwater not encountered at time of excavation.

Test pit immediately backfilled.

lllllllllllIllIllI!IllIlIlllIIIIllIlIlJJillllJ




SL-TP-2

TESTPIT 2

Elevation: 2030 ft

Date: 5-19-06 )
Excavator: C&B Excavating Logged by: T. Black
Equipment: Hitachi 210 trackhoe
Location: south end of pond adjacent to Lane C
Surface: cleared and grubbed
u Z
z L0 :
a E g 5 DESCRIPTION -
o 005 2
= O
0
moist, brown, medium GRAVEL, some Sand, small amount Silt and
dense Clay, occasional organics (roots) -
""" moist to very moist, GRAVEL, some coarse Sand, occasional
gray, medium dense Cobbles and Boulders, rounded, calcerous
....... deposits
5
”””” (layer caves slightly and becomes cleaner
with depth)
10
) !
v
""" no freq groundwater End of Excavation @ 14 ft !
observed
15
20

TPW_P06169 SHELLEY LAKE.GPJ BUDINGER.GDT 7/10/06

Budinger

& Associates

3820 E. Broadway Ave.

Spokane, WA 99202

TESTPITLOGS  FIGURE 3-2

Project: Shelley Lake 5th Addition
| Location: City of the Spokane Valley
Number: P06169




TPW P06169 SHELLEY LAKE.GPJ BUDINGER.GDT 7/10/06

SL-TP-10

TEST PIT 10
Date: 6-27-06 Elevation: 2022 ft
Excavator: C&B Excavating Logged by: T. Black
Equipment: Fermec 760B backhoe
Location: west area of pond in tract B
Surface: grass and weeds
w Z
z 42 S
a 525 DESCRIPTION =
[a] 00 % 8
= O
0
slightly moist to moist, GRAVEL, small amount Sand and Silt,
brown, medium dense occasional Cobble, coarse
""" slightly moist, brown to GRAVEL, small amount Cobbles, occasional
gray, medium dense to Sand and Boulders, coarse, calcerous
....... dense deposits on underside of gravels
5
10
(layer becomes more coarse with depth)
A ¥
t +
""" no free groundwater End of Excavation @ 14 ft :
observed
15
20

Budinger
& Associates

3820 E. Broadway Ave.

Spokane, WA 99202

TEST PIT LOGS FIGURE 3-10

Project: Shelley Lake 5th Addition
Location: City of the Spokane Valley
Number: P06169




SL-TP-11

TEST PIT 11
Date: 6-27-06 Elevation: 2028 ft
Excavator: C&B Excavating Logged by: T. Black
Equipment: Fermec 760B backhoe
Location: east area of pond in tract B
Surface: grass and weeds
w Z
z Se2 g
o E g 5 DESCRIPTION =
fal 005 ?
£ O
0
slightly moist to moist, GRAVEL, small amount Sand and Silt, \]
brown, medium dense occasional Cobble, coarse ﬁ
J
....... q
slightly moist, brown to GRAVEL, small amount Sand, occasional
"""" gray, medium dense to Cobbles, coarse, calcerous deposits on ¢ "
dense underside of gravels o b
....... . ‘-
5
e "
....... ® b
0 "
....... (3
....... 3 Y
)
....... [ ¥
10
(layer becomes more coarse with depth)
) i ¢ )
...... s A
no free groundwater End of Excavation @ 14 ft
observed [
15
20

TPW _P06169 SHELLEY LAKE.GPJ BUDINGER.GDT 7/10/06

s

Budinger

& Associates

Spokane, WA 99202

3820 E. Broadway Ave.

TEST PIT LOGS

FIGURE 3-11

Number: P06169

Project: Sheliey Lake 5th Addition
Location: City of the Spokane Valley




RH-TP-101 through RH-TP-106 (p.1 of2)

E-1562-01

TABLE 1
TEST PIT LOGS

TP-101 GSE JANUARY 27, 1995

0.0 - 1.5 FT. Loose, dark brown, sandy SILT; moist.
Moisture Content = 19.2%

1.5 - 3.0 FT. Medium dense, brown, silty SAND; moist.
Moisture Content = 13.7%

3.0 - 5.5 FT. Medium dense, light brown, gravelly, silty SAND;
moist, cobbly.
Moisture Content = 10.6%

5.5 - 6.0 FT. Dense, dark gray, highly fractured, Basalt
BEDROCK.

Note: No ground water encountered.

TP-102 GSE JANUARY 27, 1995
0 - 1.0 FT. Loose, dark brown, sandy SILT; wet.
Moisture Content = 24.4%
1.0 - 3.5 FT. Loose, brown, sandy SILT; wet.
Moisture Content = 17.4%
3.5 - 6.0 FT. Medium dense, light orange-brown, decomposed
GRANITE; wet.
Moisture Content = 18.2%

Note: No ground water encountered.

TP-103 GSE JANUARY 27, 1995

0.0 - 1.5 FT. Loose, dark brown, sandy SILT; wet.
Moisture Content = 21.2%

1.5 - 3.0 FT. Loose, brown, silty SAND; wet, becomes gravelly at
2.0 FT.
Moisture Content = 14.7%

3.0 - 4.0 FT. Medium dense, tan and brown, clayey GRAVEL; wet.
Moisture Content = 22.2%

4.0 - 5.5 FT. Medium dense, gray and brown, decomposed GRANITE;
wet.
Moisture Content = 16.1%

5.5 - 6.0 FT. Dense, gray and brown, Granite BEDROCK.

Note: No ground water encountered.

TP-104 GSE JANUARY 27, 1995
0.0 - 1.0 FT. Loose, brown, silty SAND; wet.
1.0 - 2.5 FT. Medium dense, brown, silty, sandy GRAVEL; wet,

with basalt cobbles.
Moisture Content = 13.0%



RH-TP-101 through RH-TP-106 (p.2 of 2)

2.5 - FT. Medium stiff to stiff, light orange-brown, CLAY;
wet.
Moisture Content = 29.8%
5.0 - FT. Hard, tan, CLAY; dry
Moisture Content = 21.9%
Note: No ground water encountered
TP-105 GSE JANUARY 27, 1995
0.0 - FT. Loose, brown, sandy SILT; wet.
Moisture Content = 23.5%
3.5 - FT. Haxd, gray, Granite BEDROCK
Note: ©No ground water encountered
TP-106 GSE JANUARY 27, 1995
0.0 - FT. Loose, brown, sandy SILT; wet.
Moisture Content = 19.0%
2.5 - FT. Medium dense, orange-brown, silty SAND; wet.
Moisture Content = 11.6%
3.5 - FT. Medium dense, light orange-brown, clayey GRAVEL;
wet, with basalt cobbles.
Moisture Content = 23.5%
5.0 - FT. Medium dense, light gray-brown, decomposed

GRANITE; wet.
Moisture Content = 19.9%

Note: ©No ground water encountered.



RH-B-201

Field Rep.

Checked By

708

Drawing Date _2-4=%5~ Drawn By

1ing Meth d-Hollow-stem auger
Drilling Method: . . . o . STANDARD PENETRATION TEST
Drifler:_F._Payton LoggedBy:B. Binsfield 8 5 2l o e
. 2/7/95 ) g -
Date: /77 E j § g 8@ = A N-Value (Blows/Ft.)
Surface Elevation: Datum: E] o < E u:; aj
DESCRIPTION 8 |@] @ |oo=18], 20 40 60
Loose, gray-brown, silty SAND; wet. o
=
7 2
1 T
s A
____________________________________ o !
= 1
Very dense, tan and gray, decomposed 5 4 ‘
GRANITE; moist. 2y -
E 6
0 62
3 0
5 ]
L 8
L3 /
sl 2
2
5 |10
0
|
o
o
Z 2
Bottom of boring. Auger refusal on
hard Granite BEDROCK.
Completed 2/9/95
0 20 40 60

LEGEND

2" O.D. Split Spoon Sample
3" O.D. Shelby Tube Sample
Sample Not Recovered

NX Core Run

Ground Waler Level

NOTES

1. The stratification lines represent the approximate boundaries between
soil types, and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper
understanding of the nature of subsurface materials.

3. Water level, if indicated above, is for the date specilied and may vary,

4. Refer to KEY for explanation of Soil Log symbols and definitions,

6. This information pertains only to this boring and should not be
interpreted as being indicitive of the site.

% WATER CONTENT
Plastic Limit f}———&——— Liquid Limit

Natural Water Content

Remington Hill Subdivision
Veradale, Washington

LOG OF BORING B-201

February 1995 E~1562-01

E-— GIFFORD CONSULTANTS, INC.
e GEOTECHNICAL ENGINEERS

FIG. 3

2020 E. Springfisld Ave., Spokane, WA 95202




VE-TP-101 throughVE-TP-102

E-2011-01
TABLE 1

TEST PIT LOGS
TP101 GSE_ 2212 February 24, 1999
0-2.0' Loose - medium dense, gray-brown, clayey, sandy SILT; wet, roots.
2.0-5.0' Loose-medium dense, brown, silty SAND; moist.
5.0-11.0' Stiff, light brown, sandy SILT; dry, locally oxidized orange, paleosol (?).
11.0-14.0'  Very stiff, light brown, silty CLAY; dry.
TP102 GSE 2212 February 24, 1999
0-2.5' Loose, gray-brown, clayey, sandy SILT; moist to wet, roots.
2.5-3.5 Medium dense, light brown, clayey, silty GRAVEL; moist.
3.5-5.0' Medium dense, brown, silty SAND; dry.
5.0-7.0' Loose, orange-brown, silty, gravelly SAND; dry.
7.0-13.0' Stiff-very stiff, light brown, silty CLAY; dry.
13-22.0' Very stiff, dark gray, silty CLAY; dry.

CADOCS\REPORTS\E-2011-01 TPL.wpd
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NOTE: -THE LOG OF SUBSURFACE CONDITIONS MWN HEREON APPLIES ONLY AT THE 8PECIFIC BORING LOCATION AND AT THE DATE
INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
: . >



g - TZS R 525 o2 9o
: BORING NO. N
. SUBSURFACE sheeT or 2o~ U4
- . EXPLORATION LOG
_ . ‘
JOB TITLE 232 ¢ Timberlave. (/z_s‘ A ot 24Zﬁ’ )
LOCATION . FEATURE COORDINATES DATE 85 =/73 - ¥
DRILL .2 § ANGLE BEARING _______ REF. EL. DATUM
DRILLING CONTRACTOR ‘ pRILLER e Collaen INSPECTOR
SAMPLE HAMMER: WT. _ DROP TYPE
I i N - £
-z - : ATERIAL I
z, E:E N §G y |22 %t 5 E M DESCRIPTION %:
@ wl & 80$§ s $ Bg | == Q% { z
“lE SFELE T < 128 22|28 w 2
\ a |[badc= © gde | Za © (0 g
— ~ . -y Y. [oam w/c/a)/ , 3r0ua/ '
. . 5 6) ond ¢ obble. o
! e 173
‘ B || ‘ﬁ\(} Q{ C54V"€r as )’2_’5"‘?’“10}?’ l)
X
4N |
| TN .
% 7 E m ’_‘5‘,}77 3}’04/.!/ u)/c/eao”;/oosec/ ‘,
‘ ' BN a - /{ N E canife CoéL/C.
i — N — 0\'\ “J | 9 A .
\
IR | &0
- @ -
‘ Y
-5 1
1N |
(,“?"',1 , | oL . EmJ of Borm7-f 0 Bt‘f""“/
'}’ 3 |
4 . o
7 B
1 ] i
,, i i
) n - pE
». 7 ]
v ~ —
s 7 |

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE S8PECIFIC BORING LOCATION AND AT THE DATE
INDICATED. IT I8 NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

i




TEST BORING 1

VC-B-1

Date of Boring: 1-4-08

Elevation: 2040 ft

Budinger

& Associates
1101 North Fancher Road
Spokane Valley, WA 99212

LWWWT P07370 BORING LOGS.GPJ BUDINGER.GDT 2/7/08

Driller: Budinger & Assoc., Inc. Logged by: T. Black
Type of Drill: Mobile B-57 with automatic SPT hammer Size of hole: 6.5" O.D. (3-1/4" 1.D.) hollow
Location: On 24th, east of the intersection at 24th & S. Timberlane Dr. stem auger
Surface: asphalt concrete pavement
TEST RESULTS
-
o 2z - ® ATTERBERG LIMITS
T |d Qw g DDC 4 8 o [T —
o o m E (@] - 9 5 DESCRIPTION j WATER CONTENT O
o <§( a28 No = S | STANDARD PEN TEST, N-VALUE (OBSERVED) ~ Bl
%] 8 8 o g © 8 @ | 3" SPLIT SPOON PENETRATION, BLOWS/FT [ ]
2
0 — 10 20 30 40 50 60 70 80 90
black ASPHALT CONCRETE PAVEMENT, logitudinal, 4]
moist, dark brown, very _\horizontal and fatigue cracking O
_\dense FILL: Gravel, some Sand, occasional Silt,
moist, brown, moderately subangular
dense FILL: Sand, small amount Silt, occasional
_______ moist, dark brown, loose || Gravel, slightly micaceous, subangular to =
10 (100% \subrounded R
"""" 710" (TO0%) " moist, brown, loose [ SAND, some Sil sighty cemented _ /T
SILT, some Sand, medium to fine
....... 9 (88%
O
I I I e
127 (88%) moist, dark brown, loose SAND, small amount Silt and Gravel,
subrounded, medium
....... 12 (42% n
"""" (SPT sample 6 to 7% feet ]
- gravel in shoe) -
....... (CPT-1 indicated a dense layer beginning at ol
”8 free %roundwater \approximately 7Y feet - Gravel layer?) /
observe End of Boring @ 8 ft
10
15
20

Project: 24th and Veracrest Drive
Location: City of Spokane Valley
Number: P07370




LWWWT P07370 BORING LOGS.GPJ BUDINGER.GDT 2/7/08

TEST BORING 2 VC-B-2

Date of Boring: 1-4-08 Elevation: 2045 ft
Driller: Budinger & Assoc., Inc. Logged by: K. Rudie
Type of Drill: Mobile B-57 with automatic SPT hammer Size of hole: 6.5" O.D. (3-1/4" 1.D.) hollow
Location: On 24th, east of the intersection at 24th & S. 24th Ct. stem auger
Surface: asphalt concrete pavement
TEST RESULTS
<
» ; > h .Z o ATTERBERG LIMITS
= |8 550 S 8 o
o o m E (@] - 9 5 DESCRIPTION j WATER CONTENT O
'(':J <§( a2 8 o= 3 | STANDARD PEN TEST, N-VALUE (OBSERVED) N
] 8 8 1a % © 8 ) | 3"SPLIT SPOON PENETRATION, BLOWS/FT | |
=®
0 — 10 20 30 40 50 60 70 80 90
black ASPHALT CONCRETE PAVEMENT, logitudinal, 0 — 100m

horizontal and fatigue cracking
\FILL: Gravel, some Sand, small amount Silt, /

moist, dark brown, very
....... dense

\I

slightly moist, light brown subangular
39 (88° to brown, very dense FILL: Sand, some Gravel, small amount Silt, fine _
(88% to medium, angular to subrounded, slightly
cemented
28 (88%) slightly moist, brown, | FILL: Sand, occasional Silt, slightly micaceous v
medium dense
728 (75%]) slightly moist, brownto | SAND, small amount Gravel, occasional Silt, ~ [~} "
gray, medium dense slightly cemented N REY
23 (75%) slightly moist, light | SAND, some Silt, occasional Gravel and .
brown, loose to medium organics (roots), fine
9 (100% dense N
_______ slightly moist, brown with | Decomposed Granite/Quartzite? SAND, small
52 (83%) 9ray and reddish orange amount Silt and Gravel, cemented, weathered, O L]
....... mottling, soft (rock) slightly micaceous
no free groundwater End of Boring @ 10.5 ft
"""" observed

BORING LOGS FIGURE 5-2

Project: 24th and Veracrest Drive

Budinger

& Associates
1101 North Fancher Road Location: City of Spokane Valley
U~

Spokane Valley, WA 99212
Number: P07370




LWWWT P07370 BORING LOGS.GPJ BUDINGER.GDT 2/7/08

TEST BORING 3 VC-B-3

Date of Boring: 1-4-08 Elevation: 2125 ft
Driller: Budinger & Assoc., Inc. Logged by: K. Rudie
Type of Drill: Mobile B-57 with automatic SPT hammer Size of hole: 6.5" O.D. (3-1/4" 1.D.) hollow
Location: On Veracrest, northeast of the intersection at Veracrest & E. 23rd Ct.  stem auger
Surface: asphalt concrete pavement
TEST RESULTS
<
» ; > h .Z o ATTERBERG LIMITS
= | 55t £y 8 .
o o m E (@] - 9 5 DESCRIPTION j WATER CONTENT O
'(':J <§( a2 8 o= 3 | STANDARD PEN TEST, N-VALUE (OBSERVED) N
w 8 8 x g © 8 ] 3" SPLIT SPOON PENETRATION, BLOWS/FT | |
*
0 ~ 10 20 30 40 50 60 70 80 90
black ASPHALT CONCRETE PAVEMENT a
moist, brown to gray, FILL: Sand, small amount Gravel, Cobbles, and
"""" dense Silt, occasional wood chips, cemented, angular to
subangular
~~~~~~~ [ 726 (T00%) moist, brown, moderately | FILL: Sand, trace Silt, medium to coarse =~ .
~ & (Too%)\dense_ /[ CLAY, small amount Silt, occasional lenses of u
....... 16 (100%) Moist, brown with red Sand with Gravel, blocky structure, possible N |
( 0 . . 1
and gray mottling, stiff Latah Formation
23 (100% .
....... 4
17 (100% N
End of Boring @ 8.33 ft
10
15
20

BORING LOGS FIGURE 5-3

Budinger

& Associates
1101 North Fancher Road Location: City of Spokane Valley
U~

Spokane Valley, WA 99212
Number: P07370

Project: 24th and Veracrest Drive




VC-B-4

1101 North Fancher Road

LWWWT P07370 BORING LOGS.GPJ BUDINGER.GDT 2/7/08

Budinger
& Associates

Spokane Valley, WA 99212

TEST BORING 4
Date of Boring: 1-4-08 Elevation: 2075 ft
Driller: Budinger & Assoc., Inc. Logged by: K. Rudie
Type of Drill: Mobile B-57 with automatic SPT hammer Size of hole: 6.5" O.D. (3-1/4" 1.D.) hollow
Location: On 24th, east of the intersection at 24th & S. Sonora Dr. stem auger
Surface: asphalt concrete pavement
TEST RESULTS
-
o 2z W Z ® ATTERBERG LIMITS
= | 55t £y 8 .
o o m E (@] - 9 5 DESCRIPTION j WATER CONTENT O
o <§( a28 No = 3 | STANDARD PEN TEST, N-VALUE (OBSERVED) ~ N
%) 8 8 o g © 8 @ | 3" SPLIT SPOON PENETRATION, BLOWS/FT [ ]
=2
0 - 10 20 30 40 50 60 70 80 90
black ASPHALT CONCRETE PAVEMENT O - |
very moist, brown, dense | FILL (Gravel, some Sand, small amount Silt,
"""" occasional Cobble, subangular, medium to
coarse
....... \vA
|~ very moist, light brown to | SAND, some Silt, fine, slightly micaceous u
gray, moderately dense
"""" to dense
,,,,,,,, slightly moist, reddish | Decomposed GNEISS/SCHIST (Clay, occasional m
brown with orange Silt and Sand, slightly micaceous)
mottling, soft to
derately hard
rioceraiely har (groundwater flowing through FILL layer on top
....... R (100% of Decomposed GNEISS/SCHIST layer?) +100K1
(sample @ 5% feet refused in rock
\(gneiss/schist)
~~~~~~~ End of Boring @ 6.34 ft
10
15
20

Number: P07370

Project: 24th and Veracrest Drive

Location: City of Spokane Valley




RE-TP-1

TEST PIT 1
Date: 4-11-17 Elevation: 2280 ft
Excavator: Murphy Brothers Logged by: J. Pritzl
Equipment: CAT 336D Size of hole: 12 X 16 feet
Location: West end of proposed Lane C
Surface:  duff and topsoil
TEST RESULTS
» b Z ATTERBERG LIMITS
I |u DD: o 8 8 PL p————LL
5 (T =38 DESCRIPTION =) | WATER CONTENT O
No = 5
a
S 9035 3
0 10 20 30 40 50 60 70 80 90
moist, dark brown, SILTY SAND with Gravel, occasional RN
"""" loose Cobbles, moderate roots (TOPSOIL) DRUR
““““ moist, orange-gray, CLAYEY SAND 9
vvvvvvv — very stiff ®& ]
- 10 . [ 1
d dry, light gray, hard i '
""" no free groundwater End of Boring @ 11 ft
““““ observed
o
s
e
s
o
ne

Budinger

& Associates
1101 North Fancher Road
Spokane Valley, WA 99212

Project: Ridgemont 5

Location: Spokane Valley, WA
Number: S17073




TEST PIT 2

RE-TP-2

Date:

4-11-17

Excavator: Murphy Brothers
Equipment: CAT 336D

Location:
Surface:

Elevation:

2290 ft
Logged by: J. Pritzl

Size of hole: 10 X 20 feet

Center of intersection of proposed Lane C & Steen
duff and topsoil

DEPTH
SAMPLES

MOISTURE,
COLOR,
CONDITION

TEST RESULTS

DESCRIPTION

SOIL LOG

ATTERBERG LIMITS

PL b———LL
WATER CONTENT O

40 50 60 70 80 90

moist, dark brown,
loose

SILTY SAND with Gravel, occasional
Cobbles, moderate roots (TOPSOIL)

moist, brown, medium SILTY SAND, medium to fine, moderate roots  |:-}: ] ]
dense S A
moist, brown, dense SILTY GRAVEL with Sand and Cobbles, SN
angular to subangular ° QC’
P4 b
D[

10
o\P
A

moist, brown, medium
dense

SAND with Silt, medium to fine, subangular

moist, grayish brown,
dense

SAND with Gravel and Cobbles, angular to
subangular, micaceous

no free groundwater
observed

End of Boring @ 14 ft

Budinger

& Associates
1101 North Fancher Road
Spokane Valley, WA 99212

TEST PIT LOGS

FIGURE 4-2

Project: Ridgemont 5
Location: Spokane Valley, WA
Number: S17073




TEST PIT 3 RE-TP-3

Date: 4-11-17 Elevation: 2266 ft
Excavator: Murphy Brothers Logged by: J. Pritzl
Equipment: CAT 336D Size of hole: 6 X 15 feet

Location: Center of intersection of proposed Lane D & Steen
Surface:  duff and topsoil

TEST RESULTS
" - ATTERBERG LIMITS
: |4 8 : ——
5 |2 =38 DESCRIPTION =) | WATER CONTENT O
20z ol
(&) o]
& CE) © 8 »
0 10 20 30 40 50 60 70 80 90
moist, dark brown, SILTY SAND with Gravel, occasional RN
""" \loose /T\Cobbles, moderate roots (TOPSOIL) /PP
““““ moist, orange-brown, SILTY GRAVEL with Sand and Cobbles, o[
,,,,,,, dense angular to subangular Db
....... |
5 o[y
303 )
....... b C
....... o[\
...... R
Nl
------- no free groundwater End of Boring @ 8.5 ft
10 observed
15
20
25
30
35

& Associates .
1101 North Fancher Road Location: Spokane Valley, WA

‘.~‘ Spokane Valley, WA 99212 Number: S17073

IB BUdlngel’ Project: Ridgemont 5




RE-TP-4

TESTPIT 4
Date: 4-11-17 Elevation: 2254 ft
Excavator: Murphy Brothers Logged by: J. Pritzl
Equipment: CAT 336D Size of hole: 8 X 8 feet
Location: West end of proposed Lane D
Surface:  duff and topsoil
TEST RESULTS
" - ATTERBERG LIMITS
I |u DD: o 8 8 PL p————LL
5 (T =38 DESCRIPTION =) | WATER CONTENT O
20z o
@)
S 9035 3
0 10 20 30 40 50 60 70 80 90
moist, dark brown, SILTY SAND with Gravel, occasional
""" \loose /T\Cobbles, moderate roots (TOPSOIL)
““““ moist, brown, dense GRAVEL with Sand and Cobbles, angular to
,,,,,,, subangular
....... no free groundwater \(excavator refused on strong basalt rock at /
5 observed 3.5 feet)
End of Boring @ 3.5 ft

Budinger

& Associates
1101 North Fancher Road
Spokane Valley, WA 99212

TEST PIT LOGS

FIGURE 4-4

Project: Ridgemont 5

Number: S17073

Location: Spokane Valley, WA




RE-TP-5

TESTPITS
Date: 4-11-17 Elevation: 2232 ft
Excavator: Murphy Brothers Logged by: J. Pritzl
Equipment: CAT 336D Size of hole: 6 X 11 feet

Location: North side of proposed Lot 3 to north of Lane D
Surface:  duff and topsoil

TEST RESULTS
® - ATTERBERG LIMITS
: |8 £¢S S .
& % 59 E DESCRIPTION j WATER CONTENT O
no= o}
] o]
5() CE) (&) 8 (7]
0 10 20 30 40 50 60 70 80 90
moist, dark brown, SILTY SAND with Gravel, occasional
----- loose Cobbles, moderate roots (TOPSOIL)
“““ moist, brown, dense SILTY GRAVEL with Sand and Cobbles,
....... angular to subangular
5
~~~~~ Perched water flowing across top of clay
...... dry, orange-gray, St \horizon at 7 feet
....... CLAYEY SAND
10 End of Boring @ 9 ft
15
20
25
30
35
B Ud IN gel’ Project: Ridgemont 5
& Associates :
1101 North Fancher Road Location: Spokane Valley, WA
Spok Valley, WA 99212
v- pokane Valley Number: S17073




TESTPIT 6

RE-TP-6

Date: 4-11-17

Excavator: Murphy Brothers

Equipment: CAT 336D

Location: Northeast corner of proposed Lot 1 to north of Lane D
Surface:  duff and topsoil

Elevation: 2247 ft
Logged by: J. Pritzl
Size of hole: 7 X 12 feet

TEST RESULTS
" - ATTERBERG LIMITS
I |u DD: o 8 8 PL p————LL
5 (T =38 DESCRIPTION =) | WATER CONTENT O
20z ol
(&) o]
& CE) © 8 »
0 10 20 30 40 50 60 70 80 90
moist, dark brown, SILTY SAND with Gravel, occasional RN
""" \loose /T\Cobbles, moderate roots (TOPSOIL) /PP
““““ moist, brown, dense SILTY GRAVEL with Sand and Cobbles, o[\
,,,,,,, angular to subangular, occasional Boulders >c D
....... |
5 o
303 )
....... b C
....... o[\
...... P
CLAYEY SAND lens at 8 feet LD q
10 no free groundwater End of Boring @ 9 ft
observed
15
20
25
30
35
I B BUdlnger Project: Ridgemont 5
& Associates :
1101 North Fancher Road Location: Spokane Valley, WA
Spok Valley, WA 99212
P svokane valey Number: $17073




TESTPIT 7 RE-TP-7

Date: 4-11-17 Elevation: 2224 ft
Excavator: Murphy Brothers Logged by: J. Pritzl
Equipment: CAT 336D Size of hole: 6 X 10 feet

Location: Center of intersection between proposed Lane E & Lane F
Surface:  duff and topsoil

TEST RESULTS
® bz ATTERBERG LIMITS
£ |4 x lfg 8 PL —— 1L
& T =38 DESCRIPTION = | WATER CONTENT O
20z =
(&) o]
& CE) © 8 »
0 10 20 30 40 50 60 70 80 90
moist, dark brown, SILTY SAND with Gravel, occasional RN
""" \loose /T\Cobbles, moderate roots (TOPSOIL) /PP
““““ moist, brown, dense SILTY GRAVEL with Sand and Cobbles, o O
...... 1 angular to subangular f
....... ng free %roundwater (excavator refused on strong basalt rock at 3
5 observe feet)
End of Boring @ 3 ft
10
15
20
25
30
35

& Associates .
1101 North Fancher Road Location: Spokane Valley, WA

‘.~‘ Spokane Valley, WA 99212 Number: S17073

IB BUdlngel’ Project: Ridgemont 5




TESTPIT 8

RE-TP-8

Date:

4-11-17

Excavator: Murphy Brothers
Equipment: CAT 336D

Elevation:

2206 ft

Logged by: J. Pritzl
Size of hole: 5 X 9 feet

Location: North of intersection of proposed Lane E & Lane F
Surface:  duff and topsoil
TEST RESULTS
" - ATTERBERG LIMITS
I |u DD: o 8 8 PL p————LL
5 (T =38 DESCRIPTION =) | WATER CONTENT O
20z ol
(&) o]
& ge 8 »
0 10 20 30 40 50 60 70 80 90
moist, dark brown, SILTY SAND with Gravel, occasional RN
"""" loose Cobbles, moderate roots (TOPSOIL) S
““““ moist, brown, medium SAND with Silt, coarse to medium,
,,,,,,, dense subangular, micaceous
5
""" no free groundwater End of Boring @ 8 ft
"""" observed
10
15
20
25
30
35

Budinger

& Associates
1101 North Fancher Road
Spokane Valley, WA 99212

Project: Ridgemont 5
Location: Spokane Valley, WA
Number: S17073




TESTPIT9

RE-TP-9

Date: 4-11-17
Excavator: Murphy Brothers
Equipment: CAT 336D

Elevation:

2202 ft

Logged by: J. Pritzl
Size of hole: 6 X 12 feet

Location: Northeast of intersection of proposed Lane E & Lane F
Surface:  duff and topsoil
TEST RESULTS
= ATTERBERG LIMITS
z |8 ¥y O S PL ————LL
= | = SoFE @]
5 (T =38 DESCRIPTION =) | WATER CONTENT O
20z ol
o (s [e]s! Q
0 10 20 30 40 50 60 70 80 90
moist, dark brown, SILTY SAND with Gravel, occasional RN
""" \loose /T\Cobbles, moderate roots (TOPSOIL) /PP
““““ moist, brown, dense SILTY GRAVEL with Sand and Cobbles, o[\
,,,,,,, angular to subangular )ca D
...... o
5 moist, brownish gray, SAND with Silt, coarse to medium, ]
medium dense subangular, micaceous
10 Coarse sand interbeds confined by 1 to 2
centimeter thick silty clay laminates beginning
,,,,,,, at 9 feet and extending to 12 feet
“““ no free groundwater End of Boring @ 12 ft
"""" observed
15
20
25
30
35

Budinger

& Associates
1101 North Fancher Road
Spokane Valley, WA 99212

TEST PIT LOGS

FIGURE 4-9

Project: Ridgemont 5

Number: S17073

Location: Spokane Valley, WA




TEST PIT 10 RE-TP-10

Date: 4-11-17 Elevation: 2193 ft
Excavator: Murphy Brothers Logged by: J. Pritzl
Equipment: CAT 336D Size of hole: 5 X 13 feet
Location: Northwest of intersection of proposed Lane E & Lane F
Surface:  duff and topsoil
TEST RESULTS
" - ATTERBERG LIMITS
£ |4 x lfg 8 PL —— 1L
5 (T =38 DESCRIPTION =) | WATER CONTENT O
20z ol
fa)
S 9035 3
0 10 20 30 40 50 60 70 80 90
moist, dark brown, SILTY SAND with Gravel, occasional N2
"""" loose /_ _\Cobbles, moderate roots (TOPSOIL) / DEER o
““““ a moist, brown, medium SILTY SAND with Gravel, occasional Cobbles
,,,,,,, dense and Boulders, subangular to subrounded,
...... micaceous
5
dry, brownish gray, SAND with Silt, coarse to medium, angular to
"""" medium dense subangular, micaceous
10 no free groundwater End of Boring @ 9 ft
observed
B Ud IN ger Project: Ridgemont 5
& Associates :
1101 North Fancher Road Location: Spokane Valley, WA
Spok Valley, WA 99212
P svokane valey Number: $17073




TEST PIT 11 RE-TP-11

Date: 4-11-17 Elevation: 2188 ft
Excavator: Murphy Brothers Logged by: J. Pritzl
Equipment: CAT 336D Size of hole: 6 X 8 feet

Location: Northwest of intersection of proposed Lane E & Lane F
Surface:  duff and topsoil

TEST RESULTS
® - ATTERBERG LIMITS
: |4 8 3 O
& % (,7)9 5 DESCRIPTION j WATER CONTENT O
20z o
o (@)
& CE) © 8 )
0 10 20 30 40 50 60 70 80 90
moist, dark brown, SILTY SAND with Gravel, occasional RN
"""" loose Cobbles, moderate roots (TOPSOIL) N,
««««««« moist, brown, dense SILTY GRAVEL with Sand and Cobbles,
,,,,,,, angular to subangular
5
""" moist, brownish gray, SAND with Gravel, coarse, subangular to
"""" medium dense subrounded
....... j moist, light brown, SILTY, CLAYEY, fine SAND, micaceous
10 medium dense
no free groundwater End of Boring @ 10 ft
"""" observed
15
20
25
30
35
B Ud IN ger Project: Ridgemont 5
& Associates .
1101 North Fancher Road Location: Spokane Valley, WA
Spok Valley, WA 99212
DI | spokane valley Number: S17073




TEST PIT 12

RE-TP-12

Date: 4-11-17
Excavator: Murphy Brothers
Equipment: CAT 336D

Location: West of intersection of proposed Lane E & Lane F

Surface:  duff and topsoil

Elevation: 2212 ft
Logged by: J. Pritzl
Size of hole: 6 X 12 feet

TEST RESULTS
® bz ATTERBERG LIMITS
£ |4 x lfg 8 PL —— 1L
wo(S <'7>9 = DESCRIPTION =1 | WATER CONTENT O
20z =
e o
& ge 8 73
0 10 20 30 40 50 60 70 80 90
moist, dark brown, SILTY SAND with Gravel, occasional RN
""" \loose /T\Cobbles, moderate roots (TOPSOIL) AN
““““ moist, brown, dense SILTY GRAVEL with Sand, Cobbles and o[
,,,,,,, Boulders, angular to subangular >c D
....... o[
5 lo QC’
moist, brownish gray, SAND, medium, angular to subangular, T
"""" medium dense micaceous, occasional clay rip-up clasts
10 no free groundwater End of Boring @ 9 ft
observed
15
20
25
30
35

Budinger

& Associates

1101 North Fancher Road
‘.~‘ Spokane Valley, WA 99212

TEST PIT LOGS FIGURE 4-12

Project: Ridgemont 5
Location: Spokane Valley, WA
Number: S17073




ER.GDT 7/31/17

LOGS WITHOUT WELL WITH TESTS S17073.GPJ BUDING

TEST BORING 13 RE-B-13
Date of Boring:4-13-17 Elevation: 2218 ft
Driller: Budinger & Assoc., Inc. Logged by: J. Pritz|
Type of Drill: Longyear 28 Size of hole: 6.5" O.D. (3-1/4" 1.D.) hollow
Location: Northwest of west end of proposed Lane D stem auger
Surface: duff and topsail
TEST RESULTS
o g g - ATTERBERG LIMITS
w3 g x nc"g 8 PLpb———1L
T .39 F95 DESCRIPTION =) | WATERCONTENT O
w|l= a9 Do = = | STANDARD PEN TEST, N-VALUE (OBSERVED) N
Q|x gzd 005 Q|
b ¥xol =°8 @ | 3" SPLIT SPOON PENETRATION, BLOWS/FT [ ]
axX
0 o< 10 20 30 40 50 60 70 80 90
2 (85% moist, dark brown, very SILTY SAND with Gravel, occasional
°] loose Cobbles, moderate roots (TOPSOIL)
R (85% moist, medium brown, SILT with Sand, micaceous, moderate +100M
stiff plasticity, stratified
Basalt boulder at 4 feet, fresh, strong,
18 (60% (colluvium) =
moist, grayish white, Iron staining
"""" very stiff
"""" orange-yellow
10 grayish white
35 (100%) dry, light brownish Iron staining =
"""" white, hard
4444444 pinkish gray
___________ N\ pinkish purple __|"[T CLAY, high plasticity, stratified /
45 grayish purple /
l 57 (100% / =
AAAAAAA dry, hard Micaceous %
““““ (decreased advancement rate) %
20 7 .
l 36 (100%) dry, hard
"""" Less micaceous %
25 / [V 1
g 35 (100%) dry, hard % HO .
30 é
no free groundwater End of Boring @ 30 ft
"""" observed
35
E,L;d I nger Project: Ridgemont 5
ssoclates .
1101 North Fancher Road Location: Spokane Valley, WA
‘~. B | Spokane Valley, WA 99212 Number: S17073




R.GDT 6/2/17

LOGS WITHOUT WELL WITH TESTS S17073.GPJ BUDINGE

TEST BORING 14

RE-B-14

Date of Boring:

4-14-17

Elevation:

2180 ft

Budinger

& Associates
1101 North Fancher Road
Spokane Valley, WA 99212

Driller: Budinger & Assoc., Inc. Logged by: J. Pritz|
Type of Drill: Longyear 28 Size of hole: 6.5" O.D. (3-1/4" 1.D.) hollow
Location: North end of proposed Vera Crest stem auger
Surface: pine needles and grass
TEST RESULTS
-
> > ATTERBERG LIMITS
r|g858 | g8 3 O
o |z @50 F95 DESCRIPTION =) | WATERCONTENT O
'-éJ <§( o2 8 Doz 3 | STANDARD PEN TEST, N-VALUE (OBSERVED) ~ K
) 8 8 14 g © 8 @ | 3" SPLIT SPOON PENETRATION, BLOWS/FT ]
N
0 - 10 20 30 40 50 60 70 80 90
wet, brownish gray, soft CLAY, high plasticity; slightly micaceous; V
"""" some iron staining /
....... 5 (100%) wet, grayish brown, firm % n
5 [ /
....... moist, light brown, firm %
______________________________________________ Z
8 (100% moist, pinkish gray, stiff SILT with Sand, elastic, micaceous, heavy N
10 ° iron staining, stratified
"""" 15 (100% dry, purple-brown, stiff Very micaceous, some iron staining N
15
““““ dry, purple-gray, hard (attempted shelby tube sampler but could not N
20 33 (100% advance)
(decreasing advancement rate)
K 31(100%) 9 hard =
25
““““ dry, grayish purple, Slightly micaceous N
38 (100% hard
57 (100% u
51 (100%) hard (S, |
End of Boring @ 34.5 ft
40

Number: S17073

Project: Ridgemont 5

Location: Spokane Valley, WA




Table A-1

Compilation of Subsurface Data from Existing Explorations

Estates

pI Project

City of Spokane Valley
Spokane Valley, Washington

Location *° undwater Crystalline Bedrock® | Limiting Layer* Permeable Sediments ®
Depth to Depth to
Location Approximate Date of Depth to Top of Limiting | Top of Limiting | Depth to Top of|  Bottom of Permeable
GeoEngineers' Exploration | Exploration Date Identified in Exploration Depth to Groundwater | Groundwater | Aquifer System Well i i i i i
Designation Investigator Report Project Site Designation Type Completed Google Earth? * Latitude * Longitude * Elevation * Total Depth Groundwater Elevation Measurement is Open To Bedrock Bedrock Layer Elevation ® Notes
(degrees) (degrees) (feet) (feet bgs) (feet bgs) (feet) (feet bgs) (feet) (feet bgs) (feet) (feet bgs) (feet bgs) (feet)
BE-TP-1 Allwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-1 Test Pit 07/06/17 Yes 47.639971 -117.16744 2335 6.5 Not Encountered NA 07/06/17 NA >6.5 <2328.5 >6.5 NA 3 >6.5 >35 Refusal at 6.5 feet - no cause noted.
BE-TP-2 Aliwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-2 Test Pit 07/06/17 Yes 47.640272 | -117.167265 2340 7 Not Encountered NA 07/06/17 NA 5 2335 5 NA 3 5 2 Refusal at 7.0 feet - no cause noted.
BE-TP-3 Allwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-3 Test Pit 07/06/17 Yes 47.640618 -117.167302 2339 7 Not Encountered NA 07/06/17 NA 6.5 2333 6.5 NA 2 6.5 4.5 Refusal at 7.0 feet on basalt.
BE-TP-4 Allwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 P-4 Test Pit 07/06/17 Yes 47.640862 | -117.167709 2336 10 Not Encountered NA 07/06/17 NA >10 <2326 >10 NA 5 >10 >5
BE-TP-5 Allwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 5 Test Pit 07/06/17 Yes 47.640501 | -117.168134 2345 3 Not Encountered NA 07/06/17 NA 25 2343 25 NA NA NA 0 Refusal at 3.0 feet on basalt.
BE-TP-6 Aliwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-6 Test Pit 07/06/17 Yes 47.640805 | -117.168243 2338 10 Not Encountered NA 07/06/17 NA >10 <2328 >10 NA 5 10 5
BE-TP-7 Allwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-7 Test Pit 07/06/17 Yes 47.640872 -117.168699 2338 5 Not Encountered NA 07/06/17 NA 4 2334 4 NA NA NA 0 Refusal at 5.0 feet on basalt.
BE-TP-8 Allwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 P8 Test Pit 07/06/17 Yes 47.640514 -117.1688 2341 4 Not Encountered NA 07/06/17 NA 3 2338 3 NA NA NA 0 Refusal at 4.0 feet on basalt.
BE-TP-9 Allwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 P9 Test Pit 07/06/17 Yes 47.640004 | -117.168782 2343 0.5 Not Encountered NA 07/06/17 NA 0 2343 0 NA NA NA 0 Refusal at 0.5 feet on basalt.
BE-TP-10 Aliwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-10 Test Pit 07/06/17 Yes 47.639812 117.168819 2339 10 Not Encountered NA 07/06/17 NA >10 <2329 >10 NA 3.5 >10 >6.5
BE-TP-11 Allwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-11 Test Pit 07/06/17 Yes 47.639835 -117.169479 2340 25 Not Encountered NA 07/06/17 NA >25 <2337.5 >25 NA NA NA 0 Refusal at 2.5 feet - no cause noted.
BE-TP-12 Allwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-12 Test Pit 07/06/17 Yes 47.640195 | -117.169479 2341 4 Not Encountered NA 07/06/17 NA 35 2338 35 NA NA NA 0 Refusal at 4.0 feet on basalt.
BE-TP-13 Allwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-13 Test Pit 07/06/17 Yes 47.640552 | -117.169528 2339 9 Not Encountered NA 07/06/17 NA >9 <2338 >9 NA 4 9 5 Refusal at 9.0 feet - no cause noted.
BE-TP-14 Aliwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-14 Test Pit 07/06/17 Yes 47.640899 -117.16951 2339 6 Not Encountered NA 07/06/17 NA 4 2335 4 NA NA NA 0 Refusal at 6.0 feet on basalt.
BE-TP-15 Allwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-15 Test Pit 07/06/17 Yes 47.641339 -117.169318 2339 3 Not Encountered NA 07/06/17 NA >3 <2336 >3 NA NA NA 0 Refusal at 3.0 feet - no cause noted.
BE-TP-16 Allwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-16 Test Pit 07/06/17 Yes 47.641452 | -117.168924 2339 5 Not Encountered NA 07/06/17 NA >5 <2334 >5 NA 2 5 3 Refusal at 5.0 feet - no cause noted.
BE-TP-17 Allwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-17 Test Pit 07/06/17 Yes 47.641428 | -117.168405 2337 5 Not Encountered NA 07/06/17 NA 45 2333 45 NA NA NA 0 Refusal at 5.0 feet - on basalt.
BE-TP-18 Aliwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-18 Test Pit 07/06/17 Yes 47.641397 | -117.167854 2334 45 Not Encountered NA 07/06/17 NA 4 2330 4 NA 1 4 3 Refusal at 4.5 feet - on basalt.
BE-TP-19 Allwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-19 Test Pit 07/06/17 Yes 47.64124 -117.167261 2333 10 Not Encountered NA 07/06/17 NA >10 <2323 >10 NA NA NA 0
BE-TP-20 Allwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-20 Test Pit 07/06/17 Yes 47.641086 -117.16689 2330 6 Not Encountered NA 07/06/17 NA 5.5 2325 5.5 NA 1 5.5 45 Refusal at 6.0 feet - on basalt.
BE-TP-21 Allwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 P21 Test Pit 07/06/17 Yes 47.640813 | -117.166458 2331 7 Not Encountered NA 07/06/17 NA 6.5 2325 6.5 NA 6 6.5 0.5 Refusal at 7.0 feet - on basalt.
BE-TP-22 Aliwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-22 Test Pit 07/06/17 Yes 47.640579 | -117.166342 2332 7 Not Encountered NA 07/06/17 NA 6 2326 6 NA 15 6 4.5 Refusal at 7.0 feet - on basalt.
BE-TP-23 Allwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-23 Test Pit 07/06/17 Yes 47.640271 -117.165953 2335 8 Not Encountered NA 07/06/17 NA 6 2329 6 NA 4 6 2 Refusal at 8.0 feet - on basalt.
BE-TP-24 Allwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-24 Test Pit 07/06/17 Yes 47.639646 -117.16613 2334 10 Not Encountered NA 07/06/17 NA >10 <2324 >10 NA 6 >10 >4
BE-TP-25 Allwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-25 Test Pit 07/06/17 Yes 47.639649 | -117.166661 2336 10 Not Encountered NA 07/06/17 NA 6 2330 6 NA NA NA 0
BE-TP-26 Aliwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-26 Test Pit 07/06/17 Yes 47.639788 | -117.167545 2338 3 Not Encountered NA 07/06/17 NA >3 <2335 >3 NA NA NA 0 Refusal at 3.0 feet - no cause noted.
BE-TP-27 Allwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-27 Test Pit 07/06/17 Yes 47.639858 -117.168131 2340 3 Not Encountered NA 07/06/17 NA >3 <2337 >3 NA NA NA 0 Refusal at 3.0 feet - no cause noted.
BE-TP-28 Allwest Testing & Engineering Allwest (2017) Bellaire Subdivision Phase 3 TP-28 Test Pit 07/06/17 Yes 47.640334 | -117.167725 2344 1 Not Encountered NA 07/06/17 NA >1 <2343 >1 NA NA NA 0 Refusal at 1.0 feet - no cause noted.
SLTP-2 Budinger & Associates Budinger (2006) Shelly Lake 5th Addition P2 Test Pit 05/19/06 Yes 47.64638 -117.182878 2050 14 Not Encountered NA 05/19/06 NA >14 <2036 >14 NA 0 >14 >14
SLTP-10 Budinger & Associates Budinger (2006) Shelly Lake 5th Addition TP-10 Test Pit 06/27/06 Yes 47.647637 | -117.181481 2027 14 Not Encountered NA 06/27/06 NA >14 <2013 >14 NA 0 >14 >14
SL-TP-11 Budinger & Associates Budinger (2006) Shelly Lake 5th Addition TP-11 Test Pit 06/27/06 Yes 47.647471 -117.180828 2025 14 Not Encountered NA 06/27/06 NA >14 <2011 >14 NA 0 >14 >14
RH-TP-101 Gifford Consultants, Inc. Gifford (1995) Remington Hill Subdivision TP-101 Test Pit 01/27/95 Yes 47.628613 | -117.179979 2218 6 Not Encountered NA 01/27/95 NA 55 2213 5.5 NA NA NA 0 Basalt encountered at 5.5 feet.
RH-TP-102 Gifford Consultants, Inc. Gifford (1995) Remington Hill Subdivision TP-102 Test Pit 01/27/95 Yes 47.630538 -117.1804 2233 6 Not Encountered NA 01/27/95 NA 35 2230 NA NA NA 0 Granitic basement encountered at 3.5 feet.
RH-TP-103 Gifford Consultants, Inc. Gifford (1995) Remington Hill Subdivision TP-103 Test Pit 01/27/95 Yes 47.630831 | -117.181295 2233 6 Not Encountered NA 01/27/95 NA 4 2229 4 NA NA NA 0 Granitic basement encountered at 4.0 feet.
RH-TP-104 Gifford Consultants, Inc. Gifford (1995) Remington Hill Subdivision TP-104 Test Pit 01/27/95 Yes 47.631098 -117.182726 2275 6 Not Encountered NA 01/27/95 NA >6 <2269 25 NA 1 25 1.5
RH-TP-105 Gifford Consultants, Inc. Gifford (1995) Remington Hill Subdivision TP-105 Test Pit 01/27/95 Yes 47.630264 | -117.181736 2223 4 Not Encountered NA 01/27/95 NA 35 2220 0 NA NA NA 0 Granitic basement encountered at 3.5 feet.
RH-TP-106 Gifford Consultants, Inc. Gifford (1995) Remington Hill Subdivision TP-106 Test Pit 01/27/95 Yes 47.630618 | -117.184142 2209 5.5 Not Encountered NA 01/27/95 NA 5 2204 5 NA NA NA 0 Granitic basement encountered at 5.0 feet.
RH-B-201 Gifford Consultants, Inc. Gifford (1995) Remington Hill Subdivision B-201 Boring 02/07/95 Yes 47.630618 | -117.184142 2221 115 Not Encountered NA 02/07/95 NA 3 2218 3 NA 0 3 3 Refusal at 11.5 feet - on crystalline bedrock.
VE-TP-101 Gifford Consultants, Inc. Gifford (1999) Vera Water Tanks TP-101 Test Pit 02/24/95 Yes 47.643353 -117.178515 2209 14 Not Encountered NA 02/24/95 NA >14 <2195 5 2204 NA NA 0
VE-TP-102 Gifford Consultants, Inc. Gifford (1999) Vera Water Tanks TP-102 Test Pit 02/24/95 Yes 47.643735 -117.178344 2217 22 Not Encountered NA 02/24/95 NA >22 <2195 7 2210 NA NA 0
SCB-1 Spokane County Engineers Spokane County Engineers (1990) 23rd and Timberlane B-1 Boring 03/13/90 Yes 47.635363 | -117.191945 2029 15 Not Encountered NA 03/13/90 NA >15 <2014 >15 NA 5 >15 >10
SCB-2 Spokane County Engineers Spokane County Engineers (1990) 23rd and Timberlane B-2 Boring 03/13/90 Yes 47.635526 -117.19281 2027 15 Not Encountered NA 03/13/90 NA >15 <2012 >15 NA 5 >15 >10
VC-B-1 Budinger & Associates Budinger (2008) 24th Avenue and Veracrest Dr. B1 Boring 01/04/08 Yes 47.635079 -117.192758 2041 8 Not Encountered NA 01/04/08 NA >8 <2033 >8 NA 5 >8 >3
VC-B-2 Budinger & Associates Budinger (2008) 24th Avenue and Veracrest Dr. B2 Boring 01/04/08 Yes 47.635066 -117.191306 2046 10.5 Not Encountered NA 01/04/08 NA 8 2038 8 NA 4 8 4
VC-B-3 Budinger & Associates Budinger (2008) 24th Avenue and Veracrest Dr. B-3 Boring 01/04/08 Yes 47.63587 -117.187836 2123 8.3 6 2117 01/04/08 Latah Formation >8.3 <2037.7 25 2121 NA NA 0
VC-B-4 Budinger & Associates Budinger (2008) 24th Avenue and Veracrest Dr. B-4 Boring 01/04/08 Yes 47.635082 -117.1896 2072 6.3 2 2070 01/04/08 Glaciofluvial 55 2067 35 NA 2 35 15
RE-TP-1 Budinger & Associates Budinger (2019) Ridgemont Estates No. 5 TP-1 Test Pit 04/11/17 Yes 47.643619 -117.176684 2283 11 Not Encountered NA 04/11/17 NA >11 <2272 15 2282 NA NA 0
RE-TP-2 Budinger & Associates Budinger (2019) Ridgemont Estates No. 5 P2 Test Pit 04/11/17 Yes 47.643671 -117.17557 2289 14 Not Encountered NA 04/11/17 NA >14 <2275 >14 NA 9 >14 >5
RE-TP-3 Budinger & Associates Budinger (2019) Ridgemont Estates No. 5 -3 Test Pit 04/11/17 Yes 47.644194 | -117.175603 2268 85 Not Encountered NA 04/11/17 NA >85 <2259.5 >85 NA NA NA 0
RE-TP-4 Budinger & Associates Budinger (2019) Ridgemont Estates No. 5 P-4 Test Pit 04/11/17 Yes 47.644202 | -117.176662 2257 35 Not Encountered NA 04/11/17 NA 3.5 2253.5 >3.5 NA 1 3.5 2.5 Refusal at 3.5 feet - on basalt.
RE-TP-5 Budinger & Associates Budinger (2019) Ridgemont Estates No. 5 TP5 Test Pit 04/11/17 Yes 47.644671 -117.176681 2232 9 7 2225 04/11/17 Glaciofluvial >9 <2223 7 2225 NA NA 0
RE-TP-6 Budinger & Associates Budinger (2019) Ridgemont Estates No. 5 TP-6 Test Pit 04/11/17 Yes 47.644649 | -117.175624 2251 9 Not Encountered NA 04/11/17 NA >9 <2242 >9 NA NA NA 0
RE-TP-7 Budinger & Associates Budinger (2019) Ridgemont Estates No. 5 -7 Test Pit 04/11/17 Yes 47.645079 | -117.175922 2227 3 Not Encountered NA 04/11/17 NA 3 22535 3 NA NA NA 0 Refusal at 3.0 feet - on basalt.
RE-TP-8 Budinger & Associates Budinger (2019) Ridgemont Estates No. 5 P8 Test Pit 04/11/17 Yes 47.645647 | -117.176073 2201 8 Not Encountered NA 04/11/17 NA >8 <2193 >8 NA 15 >8 >6.5
RE-TP-9 Budinger & Associates Budinger (2019) Ridgemont Estates No. 5 P9 Test Pit 04/11/17 Yes 47.645638 -117.17543 2210 12 Not Encountered NA 04/11/17 NA >12 <2198 >12 NA 4 >12 >8
RE-TP-10 Budinger & Associates Budinger (2019) Ridgemont Estates No. 5 TP-10 Test Pit 04/11/17 Yes 47.645894 | -117.176395 2187 9 Not Encountered NA 04/11/17 NA >9 <2178 >9 NA 5 >9 >4
RE-TP-11 Budinger & Associates Budinger (2019) Ridgemont Estates No. 5 TP-11 Test Pit 04/11/17 Yes 47.645523 | -117.176921 2190 9 Not Encountered NA 04/11/17 NA 10 <2180 >10 NA 6 85 2.5
RE-TP-12 Budinger & Associates Budinger (2019) Ridgemont Estates No. 5 TP-12 Test Pit 04/11/17 Yes 47.645088 -117.17699 2210 9 Not Encountered NA 04/11/17 NA >9 <2201 >9 NA 5 >9 >4
RE-B-13 Budinger & Associates Budinger (2019) Ridgemont Estates No. 5 B-13 Boring 04/11/17 Yes 47.644515 -117.177571 2213 30 Not Encountered NA 04/11/17 NA >30 <2183 15 2212 NA NA 0
RE-B-14 Budinger & Associates Budinger (2019) Ridgemont Estates No. 5 B-14 Boring 04/11/17 Yes 47.644548 | -117.179362 2158 345 Not Encountered NA 04/11/17 NA >30 <2128 0 2158 NA NA 0
GEB-1 GeoEngineers GeoEngineers (current study) Ridgemont Estates Stormwater GEB-1 Boring 10/17/23 Yes 47.63728 -117.18712 2131 10.1 Not Encountered NA 10/17/23 NA 5 2253.5 0.3 2131 NA NA 0
GE-B-2 GeoEngineers GeoEngineers (current study) Ridgemont Estates Stormwater GE-B-2 Boring 10/17/23 Yes 47.63904 -117.18511 2142 265 Not Encountered NA 10/17/23 NA >26.5 <2118.5 15 2127 0.3 15 14.7
GE-B-3 GeoEngineers GeoEngineers (current study) Ridgemont Estates Stormwater GE-B-3 Boring 10/18/23 Yes 47.64093 -117.18176 2183 26.5 Not Encountered NA 10/18/23 NA >26.5 <2159.5 0.8 2182 NA NA 0
GE-B-4 GeoEngineers GeoEngineers (current study) Ridgemont Estates Stormwater GE-B-4 Boring 10/18/23 Yes 47.63868 117.18186 2215 265 Not Encountered NA 10/18/23 NA >26.5 <2190.5 0.7 2214 NA NA 0
GEB-5 GeoEngineers GeoEngineers (current study) Ridgemont Estates Stormwater GEB-5 Boring 10/19/23 Yes 47.6371 -117.18417 2214 26.5 Not Encountered NA 10/19/23 NA >26.5 <21915 45 2209 0.7 45 38
GE-TP-1 GeoEngineers GeoEngineers (current study) Ridgemont Estates Stormwater GE-TP-1 Test Pit 03/18/24 Yes 47.64061 -117.18603 2018 2 Not Encountered NA 03/18/24 NA >2 <2016 >2 <2016 NA NA 0
GE-TP-2 GeoEngineers GeoEngineers (current study) Ridgemont Estates Stormwater GE-TP-2 Test Pit 03/18/24 Yes 47.64055 -117.18601 2019 12 Not Encountered NA 03/18/24 NA >12 <2007 1 2018 5.5 >12 >6.5
GE-TP-3 GeoEngineers GeoEngineers (current study) Ridgemont Estates Stormwater GE-TP-3 Test Pit 03/18/24 Yes 47.64118 -117.18514 2018 115 Not Encountered NA 03/18/24 NA >115 <2006.5 0.7 2017 NA NA 0
GETP-4 GeoEngineers GeoEngineers (current study) Ridgemont Estates Stormwater GETP-4 Test Pit 03/18/24 Yes 47.64160 -117.18442 2018 12 Not Encountered NA 03/18/24 NA >12 <2006 0.8 2017 NA NA 0
Notes:
* Exploration sites were geolocated in Google Earth by GeoEngineers using site plans provided in the respective reports. Locations and should be

File No. 11264-044-00

? Elevations were estimated using Google Earth.

2 Crystalline bedrock refers to Miocene-age Columbia River Basalt Group basalt flows or pre-Miocene basement rock.

“#Sequences of stiff to hard silt and/or clay were

diments

to represent Mi

Latah Formation

© Permeable sediments are defined as either: (1) sand and/or gravel with less than 12 percent fines (silt- and clay-sized particles passing the U.S. No. 200 sieve); or (2) sediment described as silty but associated with infiltration testing in excess of 72 inches per hour.

bgs = below ground surface;

Table A-1 | January 7, 2025

not provided; NA = not applicable
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Water Well Reports



Flease P, Sigi atu rewin vy thiai w wepalunent V1 CeuIvyy

24M1

RESOURCE PROTECTION WELL REPORT CURRENT Notice of Intent No. SE60662
:SUBMIT ONE WELL REPORT PER WELL INSTALLED)

Construction/Decommission (select one)

ﬂConstruction

:] Decommission ORIGINAL INSTALLATION Notice

of Intent Number Property Owner Vera Water and Power
“onsulting Firm Budinger and Associates, Inc.

Type of Well (select one)
Resource Protection
[] Geotech Soil Boring

Site Address

Jnique Ecology Well 1D City Spokane Valley County Spokane
ag No. . ) Select Onc [ ] EWM

. Location SW1/4-1/4 SW1/4 Sec 24 Twn 25NR 44 ] v
VELL CONSTRUCTION CERTIFICATION: 1 constructed and/or
ccept responsibility for construction of this well, and its compliance with all . :
Nashington well construction standards. Materials used and the information reported Lat/Long (s, t, r LatDeg _  Lat Min/Sec
ibove are true to my best knowledge and belief, still REQUIRED) Long Deg Long Min/Sec
aDrillerDEngineer DTrainee Name (Print) Ethan }@rpan Tax Parcel No.
Jriller/Engineer /Trainee Signature ! . -

ter 4.50.D tatic Level N/A

Jriller or Trainee License No. 2968 2l ) \ Cased or Uneased Diameter 300,09 SfaticTovel S0

if trainee, licensed driller’s

Signature and License No. 2068

Work/Decommission Completed Date 12/21/2016

T Work/Decommission Start Date 12/21/2016

|
|
|
|
!
|
I
|
|
|
|
|
r
|
|
|
|
I
|
|
|
|
|
|

The Department of Ecalogy does NOT Wamanty the Data and/far the Infarmation on this Well Report

Construction/Design Well Data Formation Description
GRAVEL I
l
SILT |
SILTY GRAVEL |
|
I
5 Feet
CLAYEY SILTY
. hr“fﬂ\‘ r ‘Fj,ﬂ_j‘
Fj\rﬂ . _}"vt;"ll\ \\f I L
RN

R 14 2017

End boring at 15 feet
BAI 816690 TB1

)CALE: 1"=

:CY 050-12 (Rev. 2/03)

PAGE | oF |

Ecology is an Equal Opportunity Employer.



does NOT Warranty the Data and/or the Information on this Well Report.

WATER WELL REPORT

T Original & 1* copy — Ecology, 2™ copy — owner, 3™ copy — driller

DEPARTMENT OF

State of Washington

Construction P
] Decommission ORIGINAL INSTALLATION )
Notice of Intent Number §

ECOLOGY  Construction/Decommission (“x” in circle) ‘/5}{1}‘

\Y)

PROPOSED USE: [ Domestic [ Industrial  [J Municipal

[ Dewater [ Irrigation [ Test Well X Other Ground Src

TYPE OF WORK: Owner’s number of well (if more than one) 1

B New well [ Reconditioned  Method: [] Dug [ Bored [ Driven
[ Deepened [ Cable [ Rotary [ Jetted

DIMENSIONS: Diameter of well _3 inches, drilled 100 _ft.
Depth of completed well _ft.

CONSTRUCTION DETAILS

Casing ] Welded ” Diam. from ft. to
Installed: [ Liner installed ” Diam. from ft. to
[ Threaded ” Diam. From ft. to

Perforations: [] Yes No
Type of perforator used

. SIZE.ofperfs, .. _in.by_.. __.in andno.of perfs - from ft. to ft. —

Screens: [ Yes No [J K-Pac Location
Manufacturer’s Name
Type Model No.

Diam. Slot size from ft. to ft.
Diam, Slot size from ft. to ft.

Gravel/Filter packed: [ Yes [ No  Size of gravelisand
Materials placed from ft. to ft.

Surface Seal: [ Yes [ No To what depth? 100 ft.
Material used in seal Cement
Did any strata contain unusable water? O Yes

Depth of strata

Type of water?
Method of sealing strata off

PUMP: Manufacturer’s Name
Type: HP.

WATER LEVELS: Land-surface elevation above mean sea level
Static level N/A ft. below top of well Date 11/5/13

Artesian pressure Ibs. per square inch Date

Artesian water is controlled by (cap, valve, etc.)

CURRENT
Notice of Intent No. GE00473

Unique Ecology Well ID Tag No, BIO-001"
Water Right Permit No.

Property Owner Name _Forrest and Cheryl Renslow
Well Street Address 16914 E. 27"

City _Greenacres

Location SE1/4-1/4 NE1/4 Sec 25 Twn 25N R 44 EWM X

(s, t, r Still REQUIRED) Or
wwM O

County Spokane

Lat/Long Lat Deg Lat Min/Sec
Long Deg Long Min/Sec
Tax Parcel No. (Required) 452541102

CONSTRUCTION OR DECOMMISSION PROCEDURE
Formation: Describe by color, character, size of material and structure, and the kind and
. nature of the material in each stratum p2netrated; with at-leasi one-entry-for-each change-
" of information. (USE ADDITIONAL SHEETS IF NECESSARY.)

MATERIAL FROM TO

Top Soil & fill 0 6

Sand & Gravel 6 24

Clay 24

Instailed Copper Tubing

Cemented to Ground Surface

Ground Source Heat Pump Bori]

WELL TESTS: Drawdown is amount water level is lowered below static level
Was a pump test made? [ Yes X No Ifyes, by whom?

Yield: gal/min. with _____ft. drawdown after hrs.

Yield: gal/min. with _____ ft. drawdown afier frs.

Yield: gal./min. with _____ft. drawdown after hrs.
Recovery.data.(time taken as zero when pump turned off) (water level measured from
well top to water level)

Time Water Level Time ~ Water Level Time Water Level

Date of test
Bailer test gal./min. with ft. drawdown after hrs.
Airtest N/A gal./min. with stem set at ft. for hrs.

Artesian flow g.p.m. Date

Temperature of water Was a chemical analysis made? [] Yes X No

Start Date 11/4/13

Completed Date 11/5/13

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliance with all Washington well
construction standards. Materials used and the information reported above are true to my best knowledge and belief.

_[X Driller [] Engineer [J Trainee Namie (print ) Tom Richardson

Drilling Company H20 Well Service Inc.

Driller/Engineer/Trainee Signature

Address 582 W. Hayden Ave.

Driller or trainee License No. 1295

City, State, Zip Hayden , ID, 83835

IF TRAINEE. Driller's Licase No: ] 7. 7

Driller’s Signature:

Contractor’s

Registration No. H2OWESI101DW Date 11/27/13

ECY 050-1-20 (Rev 02/10) Ifyou need this document in an alternate format, please call the Water Resources Program at 360-407-6872.
Persons with hearing loss can call 711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341.
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The Department of Ecolog

=02 WATER WELL REPORT

el Original & 1% copy — Ecology, 2 copy — owner, 3™ copy — driller /V

DEPAATMENT OF &
ECOLOGY  Construction/Decommission (“x” in circle)

State of washington
Xl Construction o
] Decommission ORIGINAL INSTALLATION ~ {~

Notice of Intent Number

PROPQSED USE: [] Domestic O Industrial [ Municipal
[ DeWater [ Imigation O Test Well B Other Ground Src

TYPE OF WORK: Owner’s number of well (if more than one) 2

B New well [ Reconditioned Method: [] Dug [0 Bored [ Driven
[ Deepened [J Cable [ Rotary [ Jetted

DIMENSIONS: Diameter of well _3_ inches, drilled_100 ft.
Depth of completed well _ft.

CONSTRUCTION DETAILS

Casing [ Welded * Diam. from
Installed: [J Liner installed > Diam. from
[ Threaded ” Diam. From

Perforations: [] Yes [ No
Type of perforator used

SIZE of perfs in. by in, and no. of perfs from ft. to

Screens: [] Yes X No [d K-Pac Location
Manufacturer’s Name

Type Model No.
Diam. Slot size from ft. to ft.
Diam. Slot size from ft. to ft.

Gravel/Filter packed: [J Yes No  Size of gravel/sand
Materials placed from ft. to ft.

Surface Seal: I Yes [ No  To what depth? 100 ft.
Material used in seal Cement
Did any strata contain unusable water? O Yes No

Type of water? Depth of strata

Method of sealing strata off

PUMP: Manufacturer’s Name
Type: H.P.

WATER LEVELS: Land-surface elevation above mean sea level
Static level N/A ft. below top of well Date 11/5/13

Ibs. per square inch Date

Artesian pressure

Artesian water is controlled by (cap, valve, etc.)

CURRENT
Notice of Intent No. GE00473

Unique Ecology Well ID Tag No. _B10—-002

Water Right Permit No.

Property Owner Name Forrest and Cheryl Renslow

Well Street Address 16914 E. 27"

City _Greenacres County Spokane

Location SE1/4-1/4 NE1/4 Sec 25 Twn 25N R 44 EWM &

(s, t, r Still REQUIRED) or
wWwM O

Lat/Long Lat Deg Lat Min/Sec

Long Deg Long Min/Sec
Tax Parcel No. (Required) 452541102

CONSTRUCTION OR DECOMMISSION PROCEDURE
Formation: Describe by color, character, size of material and structure, and the kind and
nature of the material in each stratum penetrated, with at least one entry for each change
of information. (USE ADDITIONAL SHEETS IF NECESSARY.)

MATERIAL FROM TO

Top Soil & fill 0 6

Sand & Gravel 6 24

Clay 24 80

Granite Boulder 80 85

Clay 85

Installed Copper Tubing

Cemented to Ground Surface

Ground Source Heat Pump Bori

DEAEERIED
P S e [ W o )

JAN 14 7014

WELL TESTS: Drawdown is amount water level is lowered below static level
Was a pump test made? [ Yes B No Ifyes, by whom?

Yield: gal./min. with _____ft. drawdown after hirs.

Yield: gal./min. with _____ft. drawdown after hrs.

Yield: gal/min. with ____ ft. drawdown after Iirs.

Recovery data (time taken as zero when pump turned off) (water level measured from
well top to water level)

Time Water Level Time Water Level Time Water Level

Date of test

Bailer test gal./min. with _____ft. drawdown after _____lrs.
Airtest N/A gal /min. with stemsetat __ ft.for___ hrs.
Artesian flow g.p.m. Date

Was a chemical analysis made? [] Yes X No

Temperature of water

]
| Eastern Regional Offic

Start Date 11/6/13

Completed Date 11/12/13

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliance with all Washington well
construction standards. Materials used and the information reported above are true to my best knowledge and belief.

B4 Driller [] Engineer [] Trainee Namie (Print ) Tom Richardson

Drilling Company H20 Well Service Inc.

Driller/Engineer/Trainee Signature

Address 582 W. Hayden Ave.

Driller or trainee License No. 1295

City, State, Zip Hayden , ID, 83835

IF TRAINEE; Driller’s £tegnse No:

A s
L S [

Driller’s Signature:

Contractor’s

Registration No. H2OWESI101DW Date 11/27/13

ECY 050-1-20 (Rev 02/10) Ifyou need this document in an alternate format, please call the Water Resources Program at 360-407-6872.
Persons with hearing loss can call 711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341.
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The Department of Ecolog

WATER WELL REPORT

Original & 1* copy — Ecology, 2 copy — owner, 3" copy — driller

DEPARTNENT OF

State of Washington

[X] Construction o
(] Decommission ORIGINAL INSTALLATION 5
Notice of Intent Number

ECOLOGY  Construction/Decommission (“x” in circle) \6‘):\/

PROPOSED USE: [ Domestic O Industrial [ Municipal
O Dewater [ Tmigation [ Test Well B Other Ground Src

TYPE OF WORK: Owner’s number of well (if more than one) 3

K New well [0 Reconditioned Method: [J Dug [ Bored [J Driven
O Deepened [0 Cable [ Rotary [ Jetted

DIMENSIONS: Diameter of well _3 inches, drilled_100 ft.
Depth of completed well _ft.

CONSTRUCTION DETAILS

Casing [0 Welded ” Diam. from fi. to
Installed: [ Liner installed ” Diam. from ft. to
[J Threaded ” Diam. From ft. to

Perforations: [J Yes X No
Type of perforator used

-SIZE of perfs in. by in. and no. of perfs from ft. to ft.

Screens: 1 Yes B No [] K-Pac Location
Manufacturer’s Name

Type _ Model No.
Diam. Slot size from f. to fi.
Diam. Slot size from ft. to ft.

Gravel/Filter packed: [] Yes [ No Size of gravel/sand
Materials placed from ft. to ft.

Surface Seal: [J Yes [d No  To what depth? 100 f.
Material used in seal Cement
Did any strata contain unusable water? [ Yes X No

Type of water? Depth of strata

Method of sealing strata off

PUMP: Manufacturer’s Name
Type: H.P.

WATER LEVELS: Land-surface elevation above mean sea level
Static level N/A f. below top of well Date 11/5/13

Artesian pressure Ibs. per square inch Date

Artesian water is controlled by (cap, valve, etc.)

CURRENT
Notice of Intent No. GE00473

Unique Ecology Well ID Tag No. BIO-003

Water Right Permit No.

Property Owner Name _Forrest and Cheryl Renslow
Well Street Address 16914 E. 27"

City Greenacres

Location SE1/4-1/4 NE1/4 Sec 25 Twn 25N R 44 EWM &

(s, t, r Still REQUIRED) or
wwM O

County Spokane

Lat/Long Lat Deg Lat Min/Sec
Long Deg Long Min/Sec

Tax Parcel No. (Required) 452541102

CONSTRUCTION OR DECOMMISSION PROCEDURE
Fonnation: Describe by color, character, size of material and structure, and the kind and
nature of the material in each stratum penetrated, with at least one entry for each change
of information. (USE ADDITIONAL SHEETS IF NECESSARY)

MATERIAL FROM TO

Top Soil & fill 0 6

Sand & Gravel 6 24

Clay 24 70

Boulder 70 74

Clay 74 85

Boulder 85 89

Clay 89

Installed Copper Tubing

Cemented to Ground Surface

Ground Source Heat Pump Borin

WELL TESTS: Drawdown is amount water level is lowered below static level
Was a pump test made? [ Yes Bd No  If yes, by whom?

Yield: gal./min. with ft. drawdown after hrs.
Yield: gal /min. with ft. drawdown after brs.
Yield: gal./min. with ft. drawdown after hrs.

" Recovery data (time taken as zero when pump turned off) (water level measured fiom

well top to water level)
Time Water Level Time Water Level Time Water Level

Date of test

Bailer test gal./min. with ft. drawdown after ____ hrs.
Airtest N/A gal/min. withstemsetat ____ ft.for_____ hrs.
Artesian flow g.p.m. Date

Temperature of water Was a chemical analysis made? [] Yes K No

Start Date _11/12/13

Completed Date 11/14/13

WELL CONSTRUCTION CERTIFICATION: 1 constructed and/or accept responsibility for construction of this well, and its compliance with all Washington well
construction standards. Materials used and the information reported above are true to my best knowledge and belief.

X Driller [J Engineer [J Trainee Name (psint ) Tom Richardson

Drilling Company H20 Well Service Inc.

Driller/Engineer/Trainee Signature

Address 582 W. Hayden Ave.

Driller or trainee License No. 1295

City, State, Zip Hayden , ID, 83835

7
IF TRAINEE: Driller’s Licepse No: // / 7

Contractor’s

Registration No. H2OWESI101DW Date 11/27/13

Driller’s Signature: JC A7
7

ECY 050-1-20 (Rev 62/10) Ifyou need this document in an alternate format, please call the Water Resources Program at 360-407-6872.
Persons with hearing loss can call 711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341.
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The Department of Ecolog

=0  WATER WELL REPORT

) Original & 1* copy — Ecology, 2™ copy — owner, 3™ copy — driller

DEPARTMENT OF

ECOLOGY  Construction/Decommission (“x” in circle)
Construction
[ ] Decommission ORIGINAL INSTALLATION {)

Notice of Intent Number

PROPOSED USE: [ Domestic [ Industrial O Municipal

[ Dewater [ Irigation [ Test Well B Other Ground Srg

TYPE OF WORK: Owner’s number of well (if more than one) 4

X New well [0 Reconditioned  Method: ] Dug [0 Bored [J Driven
[ Deepened [0 Cable [0 Rotary [ Jetted

DIMENSIONS: Diameter of well _3  inches, drilled_100_ft.
Depth of completed well _ft.

CONSTRUCTION DETAILS
” Diam. from ft. to

Casing [ Welded
Installed: [ Liner installed " Diam, from ft. to
O Threaded ” Diam. From ft. to

Perforations: [] Yes IJ No
Type of perforator used

SIZE of perfs in. by in. and no. of perfs from ft. to ft.

Screens: [] Yes BJ No [J K-Pac Location

Manufacturer’s Name

Type Model No.
Diam. Slot size from fi. to ft.
Diam. Slot size from ft. to fi.

Gravel/Filter packed: [ Yes No Size of gravel/sand
Materials placed from fi. to fi.

Surface Seal: Yes [ No Towhatdepth? 100 fi.
Material used in seal Cement
Did any strata contain unusable water? O Yes No

Type of water? Depth of strata

Method of sealing strata off

PUMP: Manufacturer’s Name
Type: HP.

WATER LEVELS: Land-surface elevation above mean sea level
Static level N/A ft. below top of well Date 11/5/13

Artesian pressure Ibs. per square inch Date

Aurtesian water is controlled by (cap, valve, etc.)

CURRENT
Notice of Intent No. GE00473

Unique Ecology Well ID Tag No. _ B10-004

Water Right Permit No.

Property Owner Name _Forrest and Chery! Renslow

Well Street Address 16914 E. 27"

City _Greenacres County _Spokane

Location SE1/4-1/4 NE1/4 Sec25 Twn 25N R 44 EWM X

(s t, r Still REQUIRED) v or
wwMm O

Lat/Long Lat Deg Lat Min/Sec
Long Deg Long Min/Sec
Tax Parcel No. (Required) 452541102

CONSTRUCTION OR DECOMMISSION PROCEDURE
Formation: Describe by color, character, size of material and structure, and the kind and
nature of the material in each stratum penetrated, with at least one entry for each change
of information. (USE ADDITIONAL SHEETS IF NECESSARY.)

MATERIAL FROM TO

Top Soil 0 6

Sand & Gravel 6 25

Clay 25 75

Boulder 75 79

Clay 79

Installed Copper Tubing

Cemented to Ground Surface

Ground Source Heat Pump Bori

WELL TESTS: Drawdown is amount water level is lowered below static level
Was a pump test made? [] Yes X No Ifyes, by whom?
Yield: gal./min. with ft. drawdown after hrs.

Yield: gal./min. with ft. drawdown after hrs.,
Yield: gal./min. with ft. drawdown after hrs.

Recovery data (time taken as zere when pump turned off) (water level measured from
well top to water level)

Time Water Level Time Water Level Time Water Level

Date of test

Bailer test gal./min. with ft. drawdown after ____ hrs.
Airtest N/A gal/min. with stemsetat____ ft.for__ trs.
Artesian flow ______gp.m. Date

Temperature of water Was a chemical analysis made? [ Yes No

N

P T

JARN T4 2014

L]

Eagiﬁrﬁﬁegignaf’

Start Date 11/14/13 Completed Date 11/15/13

WELL CONSTRUCTION CERTIFICATION: [ constructed and/or accept responsibility for construction of this well, and its compliance with all Washington well
construction standards. Materials used and the information reported above are true to my best knowledge and belief,

_ R Drilter [T Engineer [ Trainee  Name (print ) Tom Richardson

Driiling Company H20 Well Service Inc.

Driller/Engineer/Trainee Signature

Address 582 W. Hayden Ave.

Driller or trainee License No. 1295

City, State, Zip Hayden , ID, 83835

IF TRAINEE: Driller’s Licgnse No: /7 YA

Contractor’s

Registration No. H2OWESI01DW Date 11/27/13

Driller’s Signature: Sk [Cried A~
7 -7

ECY 050-1-20 (Rev 02/10) Ifyou need this document in an alternate format, please call the Water Resources Program at 360-407-6872.
Persons with hearing loss can call 711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341.




does NOT Warranty the Data and/or the Information on this Well Report.

artment of Ecolog

The Dep

WATER WELL REPORT

Original & 1* copy — Ecology, 2™ copy — owner, 3™ copy — driller
DEPARTNENT OF

ECOLOGY  Construction/Decommission (“x” in circle) b\')/b

State of Washington

Construction 0

[] Decommission ORIGINAL INSTALLATION 6
Notice of Intent Number

PROPOSED USE: [0 Domestic O Industrial [ Municipal

3O DeWater [J Irrigation [ Test Well B Other Ground Src

TYPE OF WORK: Owner’s number of well (if more than one) 5

New well [ Reconditioned  Method : [] Dug [J Bored [ Driven
[ Deepened [ Cable [ Rotary [J Jetted

DIMENSIONS: Diameter of well 3 inches, drilled_ 100 ft.
Depth of completed well ft.

CONSTRUCTION DETAILS

Casing 3 Welded ” Diam. from fi. to
Installed: [ Liner installed ” Diam. from ft. to
[ Threaded ” Diam. From ft. to

Perforations: [] Yes X No
Type of perforator used

SIZE of perfs in. by ___ " in. and no. of perfs from ft. to

Screens: [ Yes [ No [0 K-Pac Location

Manufacturer’s Name

Type Model No.
Diam. Slot size from ft. to ft.
Diam. Slot size from ft. to ft.

Gravel/Filter packed: [] Yes No  Size of gravel/sand
Materials placed from ft. to fi.

Surface Seal: Yes [ No  To what depth? 100 ft.
Material used in seal Cement
Did any strata contain unusable water? [ Yes No

Type of water? Depth of strata

Method of sealing strata off

PUMP: Manufacturer’s Name
Type: H.P.

WATER LEVELS: Land-surface elevation above mean sea level
Static level N/A ft. below top of well Date 11/5/13

Ibs. per square inch Date

Artesian pressure

Artesian water is controlled by (cap, valve, etc.)

CURRENT
Notice of Intent No. _GE00473

Unique Ecology Well ID Tag No. BIO-005
Water Right Permit No.

Property Owner Name _Forrest and Cheryl Renslow
Well Street Address _16914 E. 27"

City Greenacres

Location SE1/4-1/4 NE1/4 Sec 25 Twn 25N R 44 EWM R

(s, t, r Still REQUIRED) Or
wwM O

County Spokane

Lat/Long Lat Deg Lat Min/Sec
Long Deg Long Min/Sec

Tax Parcel No. (Required) 452541102

CONSTRUCTION OR DECOMMISSION PROCEDURE
Formation: Describe by color, character, size of inaterial and structure, and the kind and
nature of the material in each stratum penetrated, witl: at least one entry for each change
of information. (USE ADDITIONAL SHEETS IF NECESSARY.)

MATERIAL FROM TO

Top Soil 0 6

Sand & Gravel 6 35

Clay 24 76

Boulder 76 79

Clay 79 90

Boulder 90 92

Clay 92

Installed Copper Tubing

Cemented to Ground Surface

Ground Source Heat Pump Bori

WELL TESTS: Drawdown is amount water level is lowered below static level
Was a pump test made? [ Yes No  If yes, by whom?
Yield: gal./min, with ft. drawdown after hrs.
Yield: gal./min. with ft. drawdown after hrs.
Yield: gal./min, with ft. drawdown after hrs.

Recovery data (time taken as zero when pump turned off) (water level measured from
well top to water level)

Time Water Level Time Water Level Time Water Level

Date of test

Bailer test gal/min, with _____ft. drawdown after _____hrs,
Airtest N/A gal /min. with stemsetat ____ft.for___ hrs.
Artesian flow _____ g.p.m. Date

Temperature of water Was a chemical analysis made? [ Yes X} No

Start Date 11/18/13

Completed Date 11/19/13

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliance with all Washington well
construction standards. Materials used and the information reported above are true to my best knowledge and belief.

8 Driller [ Engineer [ Trainee Name (print ) Tom Richardson

Drilling Company H20 Well Service Inc.

" Driller/Engineer/Trainee Signature

Address 582 W. Hayden Ave.

Driller or trainee License No. 1295

City, State, Zip Hayden , ID, 83835

IF TRAINEE: Driller’s Licensg No: 7 L J

M-//L_/‘

Driller’s Signature:

Contractor’s

Registration No. H2OWESI101DW Date 11/27/13

L T 7

ECY 050-1-20 (Rev 02/10) Ifyou need this document in an alternate format, please call the Water Resources Program at 360-407-6872.
Persons with hearing loss can call 711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341.




30M1

ile Original and First Copy wit - ta ard No 057597
l';:pl%r:omlof I‘chzloc:yc g " WATER WELL REPORT Sten Gard ¥

Second Copy—Owner's C
Thirg GopyDrilier's Copy © STATE OF WASHINGTON

-

Water Right Parmit No.

‘1) OWNER: name______Dave Ragtain address 1906 S Ridgemont, V¥rdsle, WA 99037

LOCATION OF WELL: County Spokane s W wsec. 30 1_25 n.rlS wwm
(2a) STREET ADDDRESS OF WELL (or nearest address)_32Nde Saltese Cemt. Greemcreu, WA

{3) PROPOSED USE: EtDOfm"f-‘ Industria} 0 Municipal J | (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION

O Irrigation

") WELL TESTS: Orewonmy s sneasms water leve o omered bosom stene oesJ—Nork startea7/23/91 19 Compieted__TA2h/ 1099
Waa apum ‘5" made? Yeall Mol Wyesbywhom? | wEl{ CONSTRUCTOR CERTIFICATION:

Yield: oal./min. with it. drawd after hra.
| constructed and/or accept responsiblity for construction of this wall,
_Alr test approx.-15-U.F.H. B - and Hs complisnce with all Washington welt construction standards.
" " i " Materials used and the information reported above are true to my best
Recovery data (tims taken as zero when pump tumed off) {water level measured knowledge and belisf.

from well top to water level)
Time Water Lavel Time Water Lavel Twna Water Level

3t RTINS -
" P, ATION) OR PRINT)
Address _$_5§l3_mkn_ﬁ.d._ﬁx‘_nmnm,_ﬂl_22mb_

Date of test /L.
(Slgnad)_@%_ucmn No.
Ballertest _________ gal./min. with 1t. drawd

alter hra. (WELL DFSLLER)
Contractor's
Altest _______ gal./min. with siam set at . for hrs.

| R YifRTI-177Km
Artosian flow apm. Date No. - Oate__7/26/ 19 9

Was a chemical analysls made? YuD No D

et
S
O
o
Q
(14
g
[ DeWater Test Well [] Other a Formation: Describe by color, character, size of material and structure. and show
_2 thick of aquiters and the kind and nature of the material In sach siratum penstrated,
= {4) TYPE OF WORK: Owner's number of well with at least one sntry for esch change of information,
= (It more than one) MATERIAL FROM Yo
- Abandoned (I  New well R Method: Dug O Bored [ -
o) Deespenad O Cable (I Driven [ Topsoil 0 1
. Reconditionad Rotary X Jotted O wmmct. 1 kN
o {5) DIMENSIONS: Dpiameter 6 i | Comsnted sand I | 90
— : of well inches.
et
g Drited 200 _teet. Depth of completedwe_ 200 4 | Clay=brn. " 3 gﬂ : ;’E
| Basalt-har
- (6) CONSTRUCTION DETAILS: Cl ! / 3 178 200
e Casing instatied: _ & - piam wom__ rro_ 113 4 | )
c Welded K .
- LI:.r:nlll!l!d dl Diam. from f.to b
g Threaded ] — " Dlam.trom H.to it
et Parforations: vulj @
s Typa of parfarator used
% SIZE of partorations in. by In.
c perforalions from fi.to n
© pertorati trom fi_to n.
,.‘E —— perorations om i to ft.
8 Screens: YolD Nolzi . .
) Manufacturer's Nama
= Type Model No
- Diam Slot size from ft. to ]
3‘ Diam Slot size. trom. it. to.
g Gravel packed: Yu[:] No[ZI Size of grave)
| -
E Gravel placed from ft.to .
§ Surtace seat: ea[Xl  wo[J Townatseomr__18 f -
|_ Malerial uaed in ...|—BNI_tOAiLO ______ — n
(@] Did any strata contain unusabie waler? vesl |  No X - . A,
Z Typa of water? Depthofetrata______ —= ;
7] Method of ling strata off = 1
Q
Q (7) PUMP: ygnutacturers Name
©
—  Type: HP -
)
D (8 WATER LEVELS: Sbove mean seaievel. n
2 Staticlevel _~~ = 1t belowtopol wm
8 Artesian pr fba. per aquare inch Date
L Artesian water s controlied by TR ]
Y
o
et
c
Q
e
[
o
o
QO
(]
Q
=
-

Temperaiurs of water

(USE ADDITIONAL SHEETS IF NECESSARY)

ECY080-1-20 (10/87) -132%- <4 »



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File Original and First Copy with
Departrment of Ecolngy

Second Copy — Owner's Copy
Thard Copy -- Dreller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Apjplication No.

Permit No. .

(1) OWNER: yome.. Milliom C. Lebow

e £10119 - 4, Spdlane, Wa, 13306

S

i LOCATION OF WELL: County

‘Hgo(a — SWi Ster sec. IO T 25N R ¥ WM.

T
(3) PROPOSED USE: Domestic w Industrial [] Munlclpal {]

Irrigation [J Test Well [J Other [}

= Uwner's number of well
(4) TYPE OF WORK: (if mgre than one).... .. .. .
New well l’& Method: Dug

0O Bored O
Deepened 0] Cable [ Driven [
Reconditioned [

Rotﬁ Jetted [
(5) DIMENSIONS: Diameter of well ...
prined . RO st

% . inches.
Depth of completed well. SF NS £t

(6) CONSTRUCTION DETAILS:
Casing installed:

Threaded (J Diam. fram
Welded M Diam
Perforations: v,

No'v

Type of perforator used....... . .. ...
SIZE of perforations .. ... ...
.. perforations from
v perforations from ...
« .. perforations from ... ...

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the material in each
stratum penctrated, with at least one entry for each chanpge of formation.

MATERIAL FROM I TO
_ Y Soul .
~$ef 3% e LT i
o+ [ seamsds

Screens: vee g No

Manufacturer's Naune ...

7 - Model No..... e,

Diam. ... . ... Slot size ...... .. from ... Tt tO . ft.

Diam. ... Slot slze ........... from ........ It. to ft.
Gravel PECEGJ: Yes[] No w Size of gravel: ...,

Gravel placed from . ft. to 7t

Surface seal: ves No [0 To what depth? QO__ .
Materia! used i ..ubdmﬂ

Did any strata contain unusable water? Yes O an oA . a . = o

Type of water?. ..........ccceeeceeeeee, Depth of strata..... oo oev B -

Method of sealing strata off.. ... ... . - - T T
(7) PUMP: manufecturer's Nome. .. :

F— up JUN 1 1887

EE) WATER LEVELS: Land-surface elevation

above mean sea level..., . - ﬁ
Static level . ... . O ... ft. below top of well Date.... }mﬁ .

Arlesian pressure .............. Ibs. per square inch Daie
Artesian water is controlled by...................

Drawdown is amount water level is
lowered below static level

If yes, by whom?........oooeonieene
ft. drawdown after

(9) WELL TESTS:

Was a pump test madet Yes [ No”
Yield: 3§ gal./min. with

Recovery data (time taken H E: when pump turned off} (water level

measured from well top to water level)

Time Water Level | Time Water Level Time Water Level
Jate of TSt ...
Biiler test. ............. gal./min. with, ft. drawdown after. ... __hrs
Arteslan flow..... .......ccsnieeces L p M, Date.

Temperature of water..—....... Was a chemical analysis made? Yes [) Noy‘

2%

[y .

“50-1-20

(USE ADDITIONAL SHEETS IF NECESBARY)

b “.A"*\ M ' - b

T

] ~
wort sarea D 03 T eomma T 0§
4 L §
WELL DRILLER’'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief,

we I 8] DRULING, \ng,

, or corporation} {Type or print)

Addresab'gé.ls.lrinkﬁiﬂ

’ . P



File Oriminal and First Copy with
Department of Ecology

Second Copy — Owner's Copy
Third Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

30N1

Application No

Permit No

(1) OWNER: wume 2/l (w 4D4.505.

. Mdr-l-rfq/]éfr'ﬁz

J’/?//T'ﬂ/”" | 4O,

LOCATION OF WELL: county Wlﬂ“"

:g and distance from section or subdivision corner

—3£. ln&CL?.Sec,.'}’d TRSN. n;.(_/.-w-u

Domesucw Industrial [1 Municipal J
Irrigation [J Test Well ] Other O

(3) PROPOSED USE:

Qwper’'s number of well

(4) TYPE OF WORK: (i more than one).... ... . ... ...
New well Q Method: Dug [J Bored [J
Deepened ] Cable [J Driven O
Reconditioned [J Fotary PR, Jetted [

(5) DIMENSIONS:

Drilled .. 6 .. ft.

Diameter of well .. é ... inches.
Depth of completed well. (& & ... £t

(6) CONSTRUCTION DETAILS:

Casing installed: ¢ -
Threaded [J

Diam. trom ¥ /...
" Diam. from ... ...
weldedX " DIam. fIOM ..o

Perforations: vesq nNo q:
Type of perforator used... e e eemmraa—— e eae et e eue esveeeerenemriae
SIZE of perforations ...
. perforations from . .. . . ...
. perforations’ from
. perforations from ... ...

. to LHOn

Screens: ves N
ManUfacturer's NAITI®. . .. . e i s s
b 1] - RS ROUPTIPTUSSOUNTRSOTRRRR . (- T -} N | [ TOT -
Diam. .. . Slot sgize ... ... from ... ft to ...
DMam. ... . .. Slot size . ... .. from _....... It to .

e ——

(10) WELL LOG: B

Formation: Describe by color, character, size of materigl and structure, and
show thickness of aquifers and the kind and nature of the material in each
atratum penetrated, with at leayt one entry for each change of formation,

MATERIAL FROM TO
L op ;;jfL___ o 2
2 | &
77/ r”bsr VD o .4
ErO s ¥ 47

F2les
%#fﬁ//-

& | 43R5
/34 2 ,fo

—~ Gravel packed: ves No( Size of gravel; S
Gravel placed from .......... . It to . . .

Surface seal: vestg(_ No%’l‘ at de 1. /j\ ft.
e SO,

Material used in seal

Did any strata contain unusable \nter? Yea [] Nou
Type of water?.. wrvrenemnenenn. DEPth Of strata.... [P
Method of lealln. strata nﬂ... e e

REC
APR2

1979

(7) PUMP: manutacturers Name. .......

(8) WATER LEVELS: Eéé‘f;'&i‘:ﬁ'.:‘.“f:é‘.‘}" .Z.Zda
Static level T 2 .. ft below top of well Date /zfmz;

Artesian pressure .. ... .1bs. per square inch Date..
Artesian water ts controlled by..

T (Cap, vaive, ete) T

Drawdown is amsunt water levsl 1s
lowered below static level

(9) WELL TESTS:

Was a purmnp test made? Yes [J] No [J If yes, by whom¥...o oo .
Yield:

ft. drawdown after hrs.

gal./min. with

Recovery data (time tgphell as zero when pump turned off) (water lavel
measured from well top to water level)

The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Time Water Level | Time Water Level Time Water Level
~__ ite of test .
Baﬂer test. ... . gal./min, with......... .. ft. drawdown after............. hrs
Arteslan flow........oe e £.pm. Date...

Temperature of water............. Was a ch

¢/27/7‘?

cal anslysis made? Y@ (J No O

ECY 050-1-20

(USE ADDITIONAL SHEETS IF NECESSARY)

FICE

Work started._.. /2= & mlz. Compisted..C .. AL2....., 13.??2
WELL DRILLER'S STATEMENT: ) .

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

£

&//I‘MJ EVG o

( arson, firm, or COI‘DOI.‘I'IIOH)

(Type or print)

Licerhe No...< MJ. 5. .

*



o~

ile Original and First Copy with
repartment of Ecology
econd Copy — Owner's Copy

WATER WELL REPORT

30N2

Application N, s

hird Copy — Driller’s Copy STATE OF WASHINGTON Permit No. . ... . .
1) OWNER: name... 200/ (ROLEG .. saacess AT EL LD Sppokar. iR, 30206

"\ LOCATION OF WELL: county S0 Ktzn e

—~SE. 1% THI Y, Sec. TR.. TAS.N,, RMM

}‘ s » I
«ing and distance from section or subdivision corner

3) PROPOSED USE: Domestic 8 _Industrial [J Municipal ]

(10) WELL LOG:

Gravel packed: vesg o &  Size of gravel: ..o

Gravel placed from £t. to ft.

Surface seal: ve$®@ No [ To what dgpth? /‘f ............. ft.

Material used in seal..... d32a /A ML 5
Did any strata contain unusable water? Yes (1
Type of water?....cerereeresernnens Depth of strata.....coooocorees

Method of sealing strata off.

7

7) PUMP: wmanutacturer’s Name

5 Type: HP
o Land-surface elevation
8) WATER LEVELS' above mean sea level...
tatic level 7 ‘/ ft. below top of well Date...

................................ Ibs. per square inch Dated e

rtesian pressure y
i

Artesian water is ¢ohtrolied by.
) : ;

(Cap, valve, etc.)

Drawdown is amount water level is

9) WELL TESTS: lowered below static level .

7as a pump test made? Yes (J yo D I yes, by whom?.... e
ield: gal./min. with - ft. drawdown.after *

» » s &
i 4 e P
Fiv Jos7 Fppros 750 L LM
ecovery data (time takefl as zero when pump turned off) (water level
measured from well top to water level)

e,

The Depa tment of Ecolo

y Time Water Level | Time Water Level Time Water Level
T R

. Date of test

i ailer test gal./min, with ft. drawdown after............... hrs.

g.p.m. Date
Was a chemical analysis made? Yes [J No [J

rtesian flow
Temperature of water...............

e V2T

Irrigation [J Test Well [] Other [0 | Formation: Describe by color, character, size of material and structure, and
um— :{Lr%‘lguthwknegs (zf ézqui{t%rs grid t?e kind %nd nature of the material in each
m penetrated, ion.
u M} 4) TYPE OF WORK: Owner's number of well P with at least one entry for each change of formation.
g ®  (if more than one).... ..o, MATERIAL FROM TO
New well #=_ Method: Dug 0 Bored [J P p
-2 Deepened Cable Driven o £,/ o &
= eepene O (] ] 4
d Reconditioned [J RotaryUH._ Jetted [ 7“0 A) [Fla'd ’?104’/9/ / & | SO
= z o2 Y D/l 2290
L 5) DIMENSIONS: Diameter of well ... &> . ... inches
= Drilled....#8.//.....5t. Depth of completed well..... g2 S/42....4t -
=
E 6) CONSTRUCTION DETAILS:
E Casing installed: é ..... » Diam. from #=/..... it. to V2L ft.
— Threaded [ » Diam. from ft. to ft.
-..E WeldedyZl . -ooooeeeens ” Diam. from ft. to £t.
—
"y Perforations: ves Nowl
i - Type of perforator used
*: SIZE of perforations in. by in.
] perforations from ft. to ft.
- perforations from ft. to ft.
-E ........................ perforations from ft. to ft.
(g =]
Screens: ves Nofg_
-'E Manufacturer’s Name.
E Type Model NO....c.oommecrecacacemicrnns
Diam. ..... Slot size from ft. to ft.
E ) -1 o em———— Slot size from ft. to ft.
.
]
-
(=]
=
=
h
=

Work started/. 2. ... &...., 192.7.. Completed.... L R2LE. ., 18.72
WELL DRILLER’S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

NAMEx/af o Dol hs  TALC,

(Pergon, firm, or corporation)

AddressZ. 2.624...E. 9/é

(Type or print)

License No.. 0. 2L 8. Date.. /.27 2% 1927
S cepion T e

(USE ADDITIONAL SHEETS IF NECESSARY)



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File Origpinal and First Copy with

et o A, WATER WELL REPORT

Third Copy — Driller's Copy

STATE OF WASHINGTON

30N3

Application No.

Permit No. ...

(1) OWNER: wame B nr. . E2 el S oo

Address GZ‘T"/ - DAL BN g OB ... E,Sa(,g

" LOCATION OF WELL: couny.... . ~GP#fiata<. .

\g and distance from section or subdivision corner

e — DA 1, G ka2 1, Sea WO TAEN, RYTWM.

(3) PROPOSED USE: Domesuc fidustrial ] Municipal 0
Irrigation [ Test Well [J Other (@]

(4) TYPE OF WORK: UYwner's number of well

(if more than one}....

New well Method: Dug ] ) Boredrj

Deepened 0 Cable ] Driven O

Reconditioned ] Rotary Jetted []

(5) DIMENSIONS: Diameter of well ‘ inches.
Drilled _260 ft.  Depth of completed well... . ZnG & _n

(6) CONSTRUCTION DETAILS:
Casing installed: & - pim. trom . 724 1 to .\Fnud 1

Threaded ] v Dimm., from ... ft.to . 1t

Welded 0 ... " DMam. from ... ... ft. to ... .
Perforations: yean No ¢

Type of Perforator WEEA...........cccoceei oot oot eeemeees ccnesttes s emeesaeeeee s

SIZE of perforations . ln.

e Pporforations from ... £ 0 e B

oo pTorations from .. T 10 e it

e perforations from ... ... ft. to [ 1t

Screens: vy Not™

Manufacturer's Name....

TYPC...o oo .. Model No..... ...
Diam. .. - Slot size ... from .. ... ft. to .. - ft.
Dlam. ... Siot size . ... from . ... £t 10 e - It.
_ aravel packed: ves g No (%Size of gravel: ...
Gravel placed from .......ooooiccnceas 8030 e .

Surface seal: ve d/me To phat dgptn? LT _ 2.

Material used In seal” ey P LY

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the moterial in each
#tratum penetrated, with at least one entry for each change of formation.

MATERIAL FROM TO
—_Tep Jo./ o I
2D _

 feck| 5 ¢S

Bvae £/
Evacl- Bosart $tvips Llry | ygl 70

| TO\?S _

R ey 3
) 22\ /725

=7 > #r3
Rz a

Hoas, Saeed. C L1y m) 219 s

_ Bt aLP ~ AAvet, &5 s
DK, Prvoce /Ay

Vi et AW.4 %

Did any strata contain unussble water? Yes (] No U"_ﬁ&é’gz ‘tz A 2332 ’:’

Type of water?......csier e Depth of strata......cccciveee
Method of sealing strata off... ... i) ;-.3 S TR i-"\i j}. al e _
nd == ]

(7) PUMP: wmanutacturers Name ..o Ejh"u .;La# ﬁ;__ S —H.W‘E

Type: HP —_

— - aApT 1982
- Land-surf elevati W3 WIn B s a4 _

(8) WATER LEVELS: Lgndrutace soution 7 7002 §
Static level 7/ e It below top of well Dnu!.l"s""! NEPADTRENT OAF Fr}nny
Artegian preasure ... .. .. lbs. per square inch Date...........eeee.... CANANE BEALANAL ACCIAL

Arteslan water is controlled by....... STUTHIYC oo e e

(9) WELL TESTS:  primdswn s smoin mate tovel 1

Was a pump test made? Yes ] No [ If yea, by whom?. ..o
Yield: gal./min. with fi. drawdown after hrs.
LY
o " - . - x

Recovery data (iime taken az zero when pump turned off) (water level
measured from well top to water level)

Time Water Level | Time Water Level Time Water Lavel

te of test .,
Biner test gal./min. with......... .....ft. drawdown after................. hrs.
Arteglan flow.... e e £.pm, Date
Temperature of water. - Was a chemical analysis madet Yes 0 No [J

Work started.. ZZ = 2 15f/.. Completed.._ A L= &= 19..?/

WELL DRILLER’'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

NAM fﬂpﬂa/u[é;

erson, firm, or corporation) (Tweorprlnt)

[sunedrédg.dm

License No.. & &¢8.

. Date........ 2% =%y F/

y //Z? %Z %mnmoxu SHEETS IF NECESSARY)

i-o- ,



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File Original and First Copy with
Department of Ecalogy

Second Copy — Owner's Copy
Third Copy ~- Dritler's Copy

WATER WELL REPORT
STATE OF WASHINGTON

30N4

Application No

Permit No. . .

(1) OWNER: Namm‘fﬂ e/

ﬁg dreas /. ?f‘-‘ i Mtc.d At /) PRt SV XS

COME.

¥ LOCATION OF WELL: county.

ng and distance from section or subdlvision corner

a?[/j"ﬂ#? N

NI S8 Sec. B TASTN., ny-f/:r.:.

(5) PROPOSED USE: Domestic FX Industrial 0 Municipai J

Irrigation [] Test Weil [J Other B

wner’'s number of well
1uf more than onel.... . . ..

(3) TYPE OF WORK:

New well Q Method: Dug O Borea- O
Deepened ] Cable [J Driven [J
Reconditioned [ Rotarxs@— Jetted [
{(5) DIMENSIONS: Diameter aof well . .. inchel

Drilled 2 C&. . 1t 39

(6) CONSTRUCTION DETAILS:

Depth of completed well...

Casing installed: é * Diam. from 7'/ .t to//? ft.

Threaded O " Diam. from .. R I 7. TR .

Weldem " Diam. from . ... ft. to ... #t.
Perforations: veeg Now

Type of perforator used.. . e e

SIZE of perforations ... L by L In.

perforations from ... .. ... ft.to .. ... £t

..... perforations from ... oo e B

.. perforations from ... ...... .. ft. to . ... 1.

Screens: ves] No¥

Manufacturer's Name. .............

TR . (. | B [ S

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the material in ‘each
stratim penetrated, with at least one entry for each chuﬂgc of formation.

MATERIAL FROM TO

. p_& _ o |l e
M/ 2 | g5
o2 | 59
-1

Z>T 2590

Aga‘-fj 72N 42(2 ﬂLq" ;

Sk LL0 POC “j‘/:foy/w Wz

< -

Diam .. Slot size . .. ... from . .. ... ft.
Diam . Slot size ... from IR |
_ sravel packed: ye, (0 NoRl Sizeofgravel: ... ...
Gravel placed trom . ... ........ ft. to ... . M.
Surface seal: v, No[} To¢ what aepth? ,/; —

Material used in seal 1 Jrt
Did any strata contain unusable water? Yes E] Noﬂ
Type of water?. ... ......... .. Depth of strata... ...
Method of sealing strata off . ... .. ...

(7) PUMP: manufacturer's Name. ... .. et s e

(8) WATER LEVELS: "3;';:‘::'.:‘.".’:5‘.1" 224,:2_1.
Static level . . & elow top of well Date. /2 = 2=F>
Artesian pressure — j" bl per square inch Date...

Arteslan w-{pﬁ. n,lmlled by.,&
L A

N (Cap “vaive, ete)

(9) WELL- '.tn'g'rs o7 “ amount water Teval ts
Was a purn‘.ust ma’éf’ Yesﬁ ": "1t yes, by whom?.. . ... . . ...

Yield: gal./mi . drawdown after hrs.

-S‘A".fM

Recovery data (tlmé aken as zerc when pump turned off) (water lavel
measured from well top to water level)

Time Water Level | Time Water Level Time Water Lavel
e of test . e
Balrer test . . gal/min. with.. .. ____.ft. drewdown after........... hrs.
Artesian ﬂow rrievenmff PN, Date
Temperature of water............. Was a ch analysis madet Taa [ Ns [0

.[Signed] .~

Work started. /2 - &= 2.7 19........ Completed. £ ... 2P ., u'}_‘_?
WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belicf. .

NAME }¢ ﬁmn .vz//us.

Mdm_..gz.m/...c:....ezfa’_."

ol X

———

(T.Vpeor prlq,n

olmme, L

10]'1. o

Wil Drtllay)

License No.. OO/ 57

Date... /. Zo&. 19

7/2’7'7’

4

. (USE ADDITIONAL n:é;’ Mv) 7/ Z



File Original and First Copy with
Department of Ecology

Second Copy — COwner's Copy
Third Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

(1) OWNER: Nm/-%:’ /74;/74#5/

30N5
Appiication No.

Permit No. .... .

rearing and distance from sectlon or subdivision corner

+ PROPOSED USE:

Irrigation ] Test Weil [] Other

Domestic J” Industrial (] Municlpal [J

a

(4) TYPE OF WORK:

Owner's number of well

Ao TEST RPPAx 3o-4o GIMF

The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

(10) WELL LOG:

Formatioh: Describe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the material in each
stratum penetrated, with at least one entry for ¢ach change of formation.

tf m&t: than one).. e e ——— MATERIAL FROM TO
New well Method: Dug O Bored [ g?——
Deepened O Cable [] Driven [J ATAA//.-) - M}___ Q&/Oas 0 -

Reconditioned O Rotary [*’ Jetted [ i / p
LL/forv & /7A <y =4 S
(5) DIMENSIONS: Diameter of well 6 inches. 7 7

Drilled / e ft. Depth of completed well.. /é .......... £t. BM c /4 P ‘5—5 /d’ﬁ
7 - e

(6) CONSTRUCTION DETAILS:
Casing installed: _¢e..~ Diam. trom T d.. 1t 10 £5F 1t

Threaded [ ........... . Diam. from ... Iit. to
Welded v DlaM. 21OM e, TE 80 £
Perforations: ves g No
Type of perforator used..............oes [P —

SIZE of perforations
eevnemnen. perforations from .
perforations from ...

A, / /Ss

Base) 7 - ,mm@ 7£L ) 7SS |\ ra >

/08

rerireeeee. POrforations from ... D E Fa \ 7
nLouitiy
Screens: vesg No @ Mo (o e
Manufacturer's Name. 4 TR sy s
Type Model No......._ - - - LFE: BETI
Dlam. ........oiee Slot size ... from ... ft, to ... £
Diam. ........... Slot $12€ .. ..coee LTOM worecrvaenne T, 10 1t DEPARTM FR T
¥ Sha M T O TTOT0gy
Gravel packed: vesq  nNo gV size of gravel: oo =V PNE RLGTUNAL OFFICE]
Gravel placed from .......coevvccvrceees T 80 v ft.

Surface seal: vy ¢ nNo
Material used in seal..

To ,what depth? /..i‘f:. .

DMd any strata contain unusable water? Yes O Ne O
Type of water?............. ... Depth of strata.................cccce,
Method of sealing strata off

TYPe: oo HFP
. Land-surface elevation
‘_{8) WATER LEVELS: above menneul levcl....?_." 8. -
Static level .. 75 ...t below top of well Date 'j-:,t .....
Artesian pressure ... Ibs. per aquare inch Date........e..

Artesian water i8 controlled by.........

“{Cap. vaive, ete.)

Drawdown is amount water level 1y

(9) WELL TESTS: lowered below static level

Was a pump test made? Yes [J No #H yes, by Whom?. e
Yield: gal./min. with ft. drawdown after hrs.

Recovery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

Time Weater Level | Time Water Level Time

Water Level

"DBE OF TBEE oo e
cgal/min, with_.. ... ._.ff. drawdown after.......... ... hre.

‘er test.._.....
vea CRBIARN AOW...oo et gpm. Date.....reeen Ry .
Temperature of water...._..... ‘Was a chemical analysis madet Y

SHEETS IF NECESSARY)

Work ltl.rted.:.':_é.z.__ ........ me Compleled.?':_.a..a___. 10.??4;{
WELL DRILLER’'S STATEMENT:

This well was drilled ur der my jurisdicion and this report is
true to the best of my knowledge and belief,

NAMEJ-HDII///‘; . d‘,IﬂC ’

(Type or print)

(Person, firm, or corpo 611)

[Signed]. = &

License No&/gi Date..®




Table B-1

Compilation of Subsurface Data from Water Well Reports1

Estates Project
City of Spokane Valley
Spokane Valley, Washington
Location Groundwater s
Depth to
Date of Depth to Depth to Top of|  Bottom of Permeable
‘Water Well Report | Unique Well ID Tag Date Open Borehole or Depth to Groundwater | Aquifer System y Latah i
Designation No. Owner Well Use Completed (1/4-1/4 Section| 1/4-Section Section Township Range Latitude Longitude Provided Well Address Parcel No. Total Depth Screen Depth Groundwater Measurement | Well is Open To | Reported Yield | Bedrock 3 Depth 4 Notes
(degrees) (degrees) (feet bgs) (feet bgs) (feet bgs) (gpm) (feet bgs) (feet bgs) (feet bgs) (feet bgs) (feet)
24M1 Vera Water and Power Resource Protection 12/21/16 sw SE 24 25N 44E - 15 NA - - Latah NA >15 5 0 5 5
25H1 BIO-001 Forrest and Cheryl Renslow Ground Source 11/05/13 SE NE 25 25N 44E - 16914 E. 27th 452541102 100 NA - - NA NA >100 24 6 24 18
25H2 BIO-002 Forrest and Cheryl Renslow Ground Source 11/12/13 SE NE 25 25N 44E - 16914 E. 27th 452541102 100 NA - - NA NA >100 24 6 24 18
25H3 BIO-003 Forrest and Cheryl Renslow Ground Source 11/14/13 SE NE 25 25N 44E - 16914 E. 27th 452541102 100 NA - - NA NA >100 24 6 24 18
25H4 BI0-004 Forrest and Cheryl Renslow Ground Source 11/15/13 SE NE 25 25N 44E - 16914 E. 27th 452541102 100 NA - - NA NA >100 25 6 25 19
25H5 BIO-005 Forrest and Cheryl Renslow Ground Source 11/19/13 SE NE 25 25N 44E - - 16914 E. 27th 452541102 100 NA - - NA NA >100 35 6 35 29
30M1 Dave Bastain Domestic 07/26/91 - SW 30 25N 45E - - 32nd Saltese Court, Greenacres, WA - 200 173 to 200 80 07/24/91 Basalt and Latah 15 1 3410 174; 178 to 200 NA NA 0
30M2 William C. Lebow Domestic 04/10/87 sSwW SwW 30 25N 45E - - - - 202 179 to 202 50 04/10/87 Basalt and Latah 35 195 2 NA NA 0
30N1 Bill Cabbage Domestic 12/10/77 SE SW 30 25N 45E - - - - 240 140to 240 50 12/10/77 Basalt 150 2 18 to 40 NA NA 0
30N2 Bill Cabbage Domestic 12/10/77 SE SW 30 25N 45E - - - - 240 140 to 240 140 12/10/77 Basalt 150 6 NA NA NA 0
30N3 Ken Crites Domestic 11/05/81 SE SwW 30 25N 45E - - - - 260 53 t0 260 71 11/05/81 Basalt and Latah 30t0 35 1 St 12:81‘281?5137; NA NA 0
30N4. Lyle Burnett Domestic 12/07/77 SE SW 30 25N 45E - 290 119 to 290 70 12/07/77 Basalt and Latah 35 2 421075 NA NA 0
30NS Mr. Paul May Domestic 05/22/74 SE sw 30 25N 45E - 165 159 to 165 75 05/22/74 Basalt and Latah 30to 40 155 3810155 0 38 38
Notes:

* Water Well Reports were inventoried for the following sections: the south half of Section 24 and all of Section 25, Township 25 North, Range 44 East; and the west half of Section 30 of Township 25 North, Range 45 East. Water Well Reports that contained lithologic information were included herein.

2 Water Well Report location information is reported herein as provided in the Water Well Reports. Locations should be considered approximate.

3 Crystalline bedrock refers to Miocene-age Columbia River Basalt Group basalt flows or pre-Miocene basement rock.

4 Sequences of stiff to hard silt and/or clay were i

® Within Water Well Reports, permeable sediments are defined as sediments described as sand and gravel overlying crystalline bedrock and/or Intepreted Latah Formation.

to represent Mi

ge Latah Formation sedi

bgs = below ground surface; - = not provided; NA = not applicable; gom = gallons per minute

File No. 11264-044-00
Table B2 | January 7, 2025
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Field and Laboratory Procedures
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Appendix C
Field and Laboratory Procedures

SITE EXPLORATION

GeoEngineers advanced five soil borings (GE-B-1 through GE-B-5) to depths of 10 to 26Y2 feet bgs,
completed four soil boring as monitoring wells (GE-B-2 through GE-B-5), advanced four test pits (GE-TP-1
through GE-TP-4) to depths of 2 to 12 feet bgs and eight pavement cores (GE-C-1 through GE-C-9) to bottom
of observed based course.

The approximate locations of the explorations are shown in Figure 2. Drilling, well installation and
excavation activities were continuously monitored by a geologist from our firm who collected, examined and
classified representative sediment samples and maintained a detailed log of the explorations.

Exploration locations were determined using GPS. Sediment was classified in general accordance with the
ASTM International (ASTM) D 2487 described in Figure C-1. The boring, well construction and test pit logs
for the explorations are presented in Appendix B, Figures C-2 through C-10.

MONITORING WELL CONSTRUCTION AND DEVELOPMENT

Monitoring wells completed in explorations GE-B-2 through GE-B-5 were constructed using 2-inch-inside-
diameter Schedule 40 PVC riser and well screen material. Well screen slot size was about 0.010 inches.
Processed 10-20 silica sand was used as filter pack. Bentonite chips were used as impermeable backfill.
At the ground surface, the well is protected by a secured flush mount traffic-rated monument.
LABORATORY TESTING

Sediment samples obtained from the explorations were returned to our laboratory for further examination
and testing. Gradation tests by ASTM C136 were conducted on representative sediment samples. Results
of ASTM C136 analyses are presented in Sieve Analysis Results, Figures C-11 through C-16.

GROUNDWATER LEVELS

During infiltration testing, groundwater levels were measured by the following;:

B A Solinst Model 101 electric water level meter. The polyethylene tapes were clearly marked allowing
measurements with a precision of 0.01 feet, which was recorded in field sheets concurrent with time.

File No. 11264-044-00 GEOENGINEERS / d



SOIL CLASSIFICATION CHART

ADDITIONAL MATERIAL SYMBOLS

MAJOR DIVISIONS SYMBOLS TYPICAL
GRAPH | LETTER DESCRIPTIONS
o~ T
CLEAN GRAVELS 1o GO o GW gvAE,\ll_B-('eAFIQQT[LEFPEgRAVELs, GRAVEL -
GRAVEL D <
AND b o o
GRAVELLY (LUTTLEORNOFINES) | 5~ 5 g GP POORLY-GRADED GRAVELS,
SOILS b o o GRAVEL - SAND MIXTURES
NI K
COARSE GRAVELS WITH d7 SILTY GRAVELS, GRAVEL - SAND -
GRAINED MORE THAN 50% FINES N [~ N GM SILT MIXTURES
SOILS OF COARSE H al
FRACTION RETAINED]|
ON NO. 4 SIEVE (APPRECIABLE AMOUNT 9 GC CLAYEY GRAVELS, GRAVEL - SAND -
OF FINES) CLAY MIXTURES
SW | WELLGRADED SANDS, GRAVELLY
CLEAN SANDS SANDS
MORE THAN 50% SAND
RETAINED ON
AND (LITTLE OR NO FINES)
NO. 200 SIEVE &
SANDY SP ggﬁsw GRADED SANDS, GRAVELLY
SOILS
MORE THAN 50% SANDS WITH SM | SILTY SANDS, SAND - SILT MIXTURES
OF COARSE FINES
FRACTION PASSING
ON NO. 4 SIEVE J
(APPRECIABLE AMOUNT | (o] CLAYEY SANDS, SAND - CLAY
OF FINES) MIXTURES
INORGANIC SILTS, ROCK FLOUR,
IVIL | CLAYEY SILTS WITH SLIGHT
PLASTICITY
INORGANIC CLAYS OF LOW TO
SILTS AND cL MEDIUM PLASTICITY, GRAVELLY
FINE CLAYS LIQUID LIMIT CLAYS, SANDY CLAYS, SILTY CLAYS,
LESS THAN 50 LEAN CLAYS
GRAINED
SoiLs OL | ORGANICSILTS AND ORGANIC SILTY
CLAYS OF LOW PLASTICITY
o INORGANIC SILTS, MICACEOUS OR
MR e MH | piaTomacEOUS $ILTY SOILS
NO. 200 SIEVE
SILTS AND
INORGANIC CLAYS OF HIGH
CLAYS LIQUIDTLIM’\\‘Ts(éREATER cH PLASTICITY
OH ORGANIC CLAYS AND SILTS OF
MEDIUM TO HIGH PLASTICITY
HIGHLY ORGANIC SOILS PT | DEAT Lus, SWAMP SQILS WITH

EEMmIIEXE

Sampler Symbol Descriptions

Standard Penetration

Shelby tube

Piston
Direct-Push
Bulk or grab

Continuous Coring

Test (SPT)

NOTE: Multiple symbols are used to indicate borderline or dual soil classifications

Modified California Sampler (6-inch sleeve) or Dames & Moore

Blowcount is recorded for driven samplers as the number of
blows required to advance sampler 12 inches (or distance noted).
See exploration log for hammer weight and drop.

"P" indicates sampler pushed using the weight of the drill rig.

"WOH" indicates sampler pushed using the weight of the
hammer.

SYMBOLS TYPICAL
GRAPH | LETTER DESCRIPTIONS
AC Asphalt Concrete
N NN
PAVRZA
NN N) eC | Cement Concrete
VRN
Crushed Rock/
CR Quarry Spalls
N2\ Q
1, a1, o, SOD | Sod/Forest Duff
TS Topsoil

v

/ Approximate contact between soil strata

%F
%G
AL
CA
CcP
cS
DD
DS
HA
mcC
MD
Mohs
ocC
PM
Pl
PL
PP
SA
X
uc
uu
VS

NS
SS
MS
HS

NOTE: The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface conditions.
Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are not warranted to be
representative of subsurface conditions at other locations or times.

Groundwater Contact

Measured groundwater level in exploration,
well, or piezometer

Measured free product in well or piezometer

Graphic Log Contact

Distinct contact between soil strata

Material Description Contact

Contact between geologic units

Contact between soil of the same geologic
unit

Laboratory / Field Tests

Percent fines

Percent gravel

Atterberg limits

Chemical analysis

Laboratory compaction test
Consolidation test

Dry density

Direct shear

Hydrometer analysis

Moisture content

Moisture content and dry density
Mohs hardness scale

Organic content

Permeability or hydraulic conductivity
Plasticity index

Point load test

Pocket penetrometer

Sieve analysis

Triaxial compression

Unconfined compression
Unconsolidated undrained triaxial compression
Vane shear

Sheen Classification

No Visible Sheen
Slight Sheen
Moderate Sheen
Heavy Sheen

Key to Exploration Logs

\.
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Figure C-1
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Start End Total LoggedBy ~ MMS . . Drilling
Drilled 10/17/2023 10/17/2023 | Depth (ft) 10.5 CheckedBy  JER Driller GeoEngineers, Inc. Methog Hollow-stem Auger
Surface Elevation (ft) 2131.08 Hammer Autohammer Drilling CME 75
Vertical Datum NAVD88 Data 140 (Ibs) / 30 (in) Drop Equipment
t‘gﬂ;ﬁ%e _f1776138772§2 %;StbenT Devt/;gnsaglénggg;a s Groundwater not observed at time of exploration
Notes:
\\ J
r
FIELD DATA
= — [}
3 = £ s g w0 s
S 8| glels & |3 % MATERIAL z| g REMARKS
s &Sl el Tu || 8 DESCRIPTION o2 &
© S |2 3| 2 |8 £ S| %9 28 3
> 2 |la 8| 2 |2 g% 2] 39 2|82
K 5] =} o IS} © & -y = © s5|c$S
w o |£ x m |o (%)= [G] [GRS] So|ito
S 0 —— - -
5 AC Approximately 1%2 inches of asphalt concrete
—v 1 cr | \Approximately 1% inches of base course 1
B e ML [ Brownsiltwith sand and gravel (very stiff, moist) -
| _E 18| 25 1 L |
= 5— . F—————— - - - ———— — —
@ <1 10 | 5074 2 "ol GPam Gray fine to coarse gravel with silt and sand (very
| ) E o o dense, moist) (weathered basalt) -
- — o - —
Y o-4+--— - — — — —— —
B B 1| 504 3 "o GP | Grayfine to coarse gravel (very dense, moist) N,
P o q (weathered basalt)
B 4 L°d L i
e]
B 107 05 501" 4 P9
H
L”I
SI
il
o«
3
Z
"ZI
g
S
&
QI
g
o
3
5
gI
H
=
%’I
o
wl
&

Note: See Figure C-1 for explanation of symbols.

Coordinates Data Source: Horizontal approximated based on GPS (Rec). Vertical approximated based on GPS (Rec).

Log of Boring GE-B-1

Date:6/28/24 Path:P:\11\11264044\GINT\1126404400.GPJ DBLibrary/Library:GEOENGINEERS,

\
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Project Number: 11264-044-00

Project: Ridgemont Estates Stormwater Improvements Project
Project Location: Spokane Valley, Washington

Figure C-2
Sheet 1 of 1
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4 A
Start End Total LoggedBy ~MMS : Drillin
) 265 i GeoEngineers, Inc. g y
Drilled 10/17/2023 10/17/2023 | Depth (ft) CheckedBy JER | Driller g Methog ollow-stem Auger
Hammer Autohammer Drilling CME 75
- : DOE Well I.D.: BPX 827
Data 140 (Ibs) / 30 (in) Drop Equipment A2in well was installed on 10/17/2023 1o a depth of 15 ft.
Surface Elevation (ft) 2141.68 Top of Casing 2141.43
Vertical Datum NAVDSS Elevation (ft) ’ Groundwater Depth to
Latitude 47.63904 Horizontal Decimal Degrees Date Measured Water (ft) Elevation (%
Longitude -117.18511 Datum WGS84 (feet) 10/17/2023 850 213318
Notes:
\ J
4 N\
FIELD DATA WELL LOG
i = L g 0.25-foot
—~ = _ S Stickdown
¢ 5| 3lsls 8 g% & MATERIAL oo
5 e (= &5 e | | 9 o 2 DESCRl PTION et <
= = c 3 » e a® [ = ot S5€E I
e B |5 8| 218 g% [&<¢| 29 B | g2
s B2 8| 3|5 5% |5|g| s 25| &8
w ale x|l @ 8 vl [2|6| ¢o =8| £38 z N
| 0 MT_Ac Approximately 1%z inches of asphalt concrete /t' /Q——Concrete surface
\@ B B xr Approximately 2 inches of base course ] 1% ool seal
—v s Tan sand with silt and gravel (medium dense, o8 1Y ) '
| 1] spsm moist) (glaciofluvial) 20 150 ¥/Binchbentonite
B 11| 28 1 | Q9 TIPS
1 BB - 1 34 % “ %] “2-inch Schedule 40
B >< g X '] PVCcasing
i 5—— '-'7.~———————.——.———————.———. ————— 7 18 49— B—
| 1| 1 2 i SM Tan silty fine to coarse sand with occasional gravel Ry —
s ] SA i - (medium dense, most) (glaciofluvial) B —
v — ! B—
- NA1w0]| 34 3 [ Spsm | Brown fine to coarse sand with silt and gravel —
N N (dense to very dense, moist) (glaciofluvial) f—
i 10— — L _ . ——F=21nch Schedule 40
| 5| 52 SAA 2 0 — PVC screen,
S | e L . — 0.02-inch slot width
| — Sl =
A I —
§ - o GP | Tanfine to coarse gravel with sand (medium .
| P o q dense, moist) (glaciofluvial)
7] b g B ] S
= (e} N .
] - _ ] 149=—: ¥
| s 23| 13 5 o cL Brown-orange clay with sand (mottled) (stiff, moist) 15 [ fy\','&?n??;ﬁ“'e"o
© - - (Latah formation) B R
| :
gl v —10/20 silica sand
g | // CcL Gray sandy clay with organics (wood) (hard, moist) E backfil
2 ] L (Latah formation) .
ZO_E il 6 - 7 R
2 S
ol @ 1 i T 205059
ap RIRLLL
[T} b - | 00/0/0/0/0,
~ 33 0, Oo Qo oo 0,
§ B = - — OO O OO oO OZ) 2
u 566 Oé—’o‘/&inch bentonite
Al . - . DOODY) chins
2 QOS99
ar 25— BLLLLY
5L 24| 46 7 ML Dark brown silt with sand (hard, moist) (Latah 4447444
o ] - formation) — 20090
2 265
z
(S}
=z
3
g
g
g
g
8
3
g
&
!
5
2 Note: See Figure C-1 for explanation of symbols.
§ Coordinates Data Source: Horizontal approximated based on GPS (Rec). Vertical approximated based on GPS (Rec).
© N\, J
; ( A
ha] ] ] ] ]
z Log of Boring with Monitoring Well GE-B-2
£ Project: Ridgemont Estates Stormwater Improvements Project
3 r
@ E . . .
& Project Location: Spokane Valley, Washington i
| GEOENGINEERS // , Figure 03
[=]

Project Number: 11264-044-00

Sheet1of1 J




GEOTECH_WELL_%F

}/ GEIS,

DF_STD_US_JUNE_2017.GLB,

Date:6/28/24 Path:P:\11\11264044\GINT\1126404400.GPJ DBLibrary/Library:GEOENGINEERS,

4 A
Start End Total LoggedBy ~MMS ; Drillin
) 265 i GeoEngineers, Inc. g y
Drilled 10/18/2023 10/18/2023 | Depth (ft) CheckedBy JER | Driller g Methog ollow-stem Auger
Hammer Autohammer Drilling CME 75 DOE Well .D.: BPX 828
Data 140 (Ibs) / 30 (in) Drop Equipment A 2-in well was installed on 10/18/2023 to a depth of 15.2
ft.
Surface Elevation (ft) 2182.71 Top of Casing 218241
Vertical Datum NAVD88 Elevation (ft) i Groundwater Depth to
Latitude 47.64093 Horizontal Decimal Degrees Date Measured Water (f) Elevation (ft
Longitude -117.18176 Datum WGS84 (feet)
Notes: Groundwater not measured at time of exploration
\ J
4 N\
FIELD DATA WELL LOG
i < L g 0.3-foot
e 2| 3|gl5 5 |z/® ¢ MATERIAL Siickdown
< g |6 = 3| 3 ® s| =
s ¢|_¢gl 812 %, |82 & DESCRIPTION 25| E
2 < |8 2| & |& 4= || o% 5E 1=
2 215 8 z |8 g Lol 24 22| g2
@ [0} < O K=} 3 ©| % c| © S °5 c5
c 2 Q £Q
] a |l x| o |S (7 =lsc| oo SO | Lo N 3
| 0 H AC Approximately 5 inches of asphalt concrete AN AL concrete surface
] cr I Approximately 4 inches of base course B 1Yy }O % }O seal
B ® | " Tan silt with sand (stiff, moist) i 2% 4 3/8inch bentonite
o ) B2 £ chips
N w0 1 - . 377 T2 2inch Schedule 40
| - “-.| PVCcasing
i S_X 18| s 2 ~ — a7 | o7 51—
- | SA | i B
. h o T Tandayeifmosy T T T T T =
— _>< 18| 10 3 L i —
i 10— — — ——+—t21nch Schedule 40
4 —
- 18 8 — PVC screen,
T B T — 0.010-inch slot
B — T width
‘L& 7] B 7] —
B 15— - ] _| E ) :
. 5 . i ; 15.1= 2-inch Schedule 40
| _E 05| 39 / a | Tan sandy clay (hard, moist) (Latah formation) | B2 | PVCend cap
= N —10/20 silica sand
‘L,\év 7] I~ 7] - - ackfill
] [ I 1B lgrisy
— 00000,
i L — 86655
- 7 LLEeEL
i 0 18| 12 6 / oL Tan dlay (stiff to very stiff, moist) (mottled) (Latah PLLLLP
. - formation) B 000959
LIS
I~ 00/0/0/0,
& 7] B 7] 070707 %1 3/8 inch bentonite
v - L _ 5/ chips
(54678787478
| 00,0,/0,0/0,
1 - . SE08LY
B QRO
25—% 18| 16 7 B N
- 000000,
. I N L6855
06,5 222D
Note: See Figure C-1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on GPS (Rec). Vertical approximated based on GPS (Rec).
\ J
4 A
Log of Boring with Monitoring Well GE-B-3
Project: Ridgemont Estates Stormwater Improvements Project
GEOENGINEERS / : / Project Location: Spokane Valley, Washington Figure 04

Project Number:

11264-044-00
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GEOTECH_WELL_%F

}/ GEIS,

DF_STD_US_JUNE_2017.GLB,

Date:6/28/24 Path:P:\11\11264044\GINT\1126404400.GPJ DBLibrary/Library:GEOENGINEERS,

4 A
Start End Total LoggedBy ~MMS ; Drillin
) 265 i GeoEngineers, Inc. g y
Drilled 10/18/2023 10/18/2023 | Depth (ft) CheckedBy  JER Driller gl Method Hollow-stem Auger
Hammer Autohammer Drilling CME 75 DOE Well .D.: BPX 829
Data 140 (Ibs) / 30 (in) Drop Equipment A 2-in well was installed on 10/18/2023 to a depth of 14.7
ft.
Surface Elevation (ft) 2215.06 Top of Casing 2214.76
Vertical Datum NAVD88 Elevation (ft) : Groundwater Depthto
Latitude 47.63868 Horizontal Decimal Degrees Date Measured Water (f) Elevation (ft
Longitude -117.18186 Datum WGS84 (feet)
Notes: Groundwater not measured at time of exploration
\ J
4 N\
FIELD DATA WELL LOG
%JT = % ol - 0.3-foot
— = — Stickd:
3 3 s| 3 § 5 s ¥ % MATERIAL I . ckdown
s S-Sl els Yo 32| 8 DESCRIPTION 2| B
© s [z 3 2 |3 £ ol S| Sa 28| 0go
] % ) 8 o = =k G| © o % 2 3
= = ) @ O = == 23 £
] a |l x| o |S (7 =lsc| oo S3 | Lo N 3
B 0 AC Approximately 4 inches of asphalt concrete AN AL concrete surface
B ] xr Approximately 4 inches of base course ] 1y }O 5 > seal
| Black silt with occasional gravel (medium stiff, %% [Bgl “ZinchScheduie 40
i ML moist) 00 [oPN\Lgsne
N /] 55 % %] \3/8inch bentonite
- ‘>< 18 7 1 - ] 3— o" % o" “| chips
B ,L'@ + N L i
_p — — —
5 >< 18| 13 S%-\ Becomes gravelly 38 61
i N8| 21 3 / [~ "ol T Black-brown clay with sand (very stiff, moist) |
(Latah formation)
& 2-nch Schedule 40
— 07 18| 22 4 B n PVC screen,
0.010-inch slot
B N B T width
i _ B T —Holliston 1S sand
N . - . filter pack
fﬂ@ . | | 14.6 2-inch Schedule 40
B E 18| 22 5 14.7 PVC end cap
i ] i ] - 10/20 silica sand
| ] - ] backfill
\q(o
) ZO_E 8| 30 6 ~ 7] DL 85L
m - m (76747474744
B 00,0,/0/0/0,
33213
i 7 B 7 OO
o545 744
| - - - ©0,/0,0/0,
566 Oé—’o‘/&inch bentonite
| L i PIeYe| chies
" & QO9EY
2 s PEO00%
[— 1 - ] 00,/0,/0,0/0,
% 18 25 7 :o 5 :o zo :o :o
i | L e QOVS9P
26.5
Note: See Figure C-1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on GPS (Rec). Vertical approximated based on GPS (Rec).
\ J
4 A
Log of Boring with Monitoring Well GE-B-4
/; Project: Ridgemont Estates Stormwater Improvements Project
Project Location: Spokane Valley, Washington i
GEOENGINEERS // , Fiere G5

\

Project Number: 11264-044-00
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GEOTECH_WELL_%F

}/ GEIS,

DF_STD_US_JUNE_2017.GLB,

Date:6/28/24 Path:P:\11\11264044\GINT\1126404400.GPJ DBLibrary/Library:GEOENGINEERS,

4 A
Start End Total LoggedBy ~MMS : Drillin
) 265 i GeoEngineers, Inc. g y
Drilled 10/19/2023 10/19/2023 | Depth (f) CheckedBy JER | Driler . Methog Hollow-stem Auger
Hammer Autohammer Drilling CME 75
- : DOE Well I.D.: BPX 830
Data 140 (Ibs) / 30 (in) Drop Equipment A2in well was installed on 10/19/2023 10 a depth of 9.6 ft.
Surface Elevation (ft) 221393 Top of Casing 221368
Vertical Datum NAVDSS Elevation (ft) : Groundwater Depth to
Latitude 47.6371 Horizontal Decimal Degrees Date Measured Water () Elevation (%
Longitude -117.18417 Datum WGS84 (feet)
Notes: Groundwater not measured at time of exploration
\ J
4 N\
FIELD DATA WELL LOG
%JT = % o - 0.25-foot
— = — Stickd:
¢ 5| 3lsls 8 g% & MATERIAL | ckdown
5 €| ¢ 81l8 Fu |B2] 8 DESCRIPTION 2| E
® s |2 3] € |8 9<& 5|S| Sa 2§ 5
> 2 |g 8| 3 |2 g7 (=] 8| 32 22| §2
2 o | ol & |3 a 3 c| O S SE | 2%
] a |l x| o |S (7 =lsc| oo S3 | Lo N 3
0 P AC Approximately 3 inches of asphalt concrete ] 2 N\ B
i 1 THIl [ ~Approximately 4inches of base coarse _ _ _ | - AR ZA i
B | | {:[| —=—1 Brownsiltyfine to coarse sand with occasional _ 15— Be 14 \2inch Schedule 40
| 111 swm gravel (medium dense, moist) (glaciofluvial) 9 7\ PVC casing
N ] 5 13 1 11 L 47 2 3— L & ‘3/8-inch bentonite
O SA 1.1 H A -] chips
|V VN ¥ L _
A —_——————— ———— e — — — — — 45—
- 5 cL | Brownsandy clay with gravel (stiff, moist) — R
>< 10| 13 2 =
- 4 - - - E=H—1-2inch Schedule 40
- i 18| 14 3 // CcL | Brownclay with sand and occasional gravel (stiff, - — %:f.cirﬁg? slot
(1/,19 moist) R — width
95— | . i 2inch Schedule 40
n 10 _X 18| 12 4 — — 96 |- PVCend cap
i YN i ] “1—10/20 slica sand
- . - . backfill
- .- - 1 Blgxgusy
| oV | L i QOS9Y
00,/0/0/0/0,
- 22eeL
2| 2 5A % oL Tan-white clay (very stiff, moist) (mottied) (Latah PP
R | 16 5B - formation) - 000009
VYIS
- 4 - 4 SO0Y
00000,
L5665
- - : 22eEL
N 00,60,/0,6/0,
[ § s . ZLEeEL
0/00/000,
| _ | | 06564, %5 3/8inch bentonite
2 E 18| 25 6 LB gbg/if chips
D00/00 L0,
B i L — L5685
$TLL58
I~ - - b | 000/ 0/0/0,
SLTEEL
- = - — 00000,
& e _________] 2LPLeE
| | o cL |- Gray-orange sandy clay (stiff, moist) (mottled) ] LA
(Latah formation) LRLLLD
[ 25—% s | 14 7 B N poiee
B 3 - - :o 0, Zo :o/:{?}o
26.5 —esas
Note: See Figure C-1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on GPS (Rec). Vertical approximated based on GPS (Rec).
\ J
4 A
Log of Boring with Monitoring Well GE-B-5
Project: Ridgemont Estates Stormwater Improvements Project
G EO E N G INEE RS / : , Project Location: Spokane Valley, Washington Figure C-6
. 18U
Project Number: 11264-044-00 Sheet 1 of 1
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TESTPIT_1P_GEOTEC_%F

JUNE_2017.GLB/GEI8_

DF_STD_US,

Date:6/28/24 Path:P:\11\11264044\GINT\1126404400.GPJ DBLibrary/Library:GEOENGINEERS,

Note: See Figure C-1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on GPS (Rec). Vertical approximated based on GPS (Rec).

4 )
Date 3/18/2004 | TOW Logged By AN Excavator  SES, Inc. Groundwater not observed
Excavated </ 18/20 Depth (ft) , -

P! Checked By  JER Equipment CAT 313F Caving not observed
Surface Elevation (ft) 2021 Latitude 47.6406 Coordinate System  Decimal Degrees
Vertical Datum NAVD88 Longitude -117.186 Horizontal Datum WGS84 (feet)

\ J

f SAMPLE
= o

Q o
3 o = ) S MATERIAL
S 3|5 = |8 s sl = REMARKS
s &8 = |2 B DESCRIPTION o2 &
5 s |£ 95 |5| 23 28| ns
s S |8 HB |c| 28 55|25
o o |& 48 G| 6B =8 |z8
| TS Approximately 12 inches of dark brown silt with organic matter (roots)
] (soft, moist) (topsoil)
o
& . >
ML Light tan silt with sand (hard, moist) PP =4.0tons/ft
. <7
K 1 ?F GM Brown silty fine to medium gravel with sand (medium dense, moist)
| 2 M (glaciofluvial)

Log of Test Pit GE-TP-1

\

Project: Ridgemont Estates

G EO E NGINEERS / ‘ / Project Location: Spokane Valley, Washington

Project Number: 11264-044-00

Figure C-7
Sheet 1 of 1

w




7

TESTPIT_1P_GEOTEC_%F

JUNE_2017.GLB/GEI8_

DF_STD_US,

Date:6/28/24 Path:P:\11\11264044\GINT\1126404400.GPJ DBLibrary/Library:GEOENGINEERS,

Date Total Logged By AN Excavator  SES, Inc. Groundwater not observed
3/18/2024 a 12 , i ,
Excavated Depth (ft) Checked By  JER Equipment CAT 313F See "Remarks" section for caving observed
Surface Elevation (ft) 2022 Latitude 47.6405 Coordinate System  Decimal Degrees
Vertical Datum NAVD88 Longitude -117.186 Horizontal Datum WGS84 (feet)
\ J
f SAMPLE
= o
Q o
1) = = S
gt § ®| & MATERIAL o - REMARKS
s &8 = 3| F DESCRIPTION o2 &
%5 s | 32 |5| 2% 28|48
S ol g e Q. >0 LTl o
o] o |8 o B C| Sm 23|1£8
[} a |+ (72 S| ©O =0 |ito
1 | TS Approximately 12 inches of dark brown silt with sand and organic
] matter (roots) (soft, moist) (topsoil)
il
ML Tan silt with trace sand (medium dense, moist)
o
I L ]
2 58 | 90
SA
o
N
R - _
K m 3 ¥ F GM Brown silty fine to medium gravel with sand (medium dense, moist)
|V 4— - (glaciofluvial) |
D
- ol ™
H
a
N N
R o N i
O Nt
— PO_ —_———]— - ———— —— — — — — — — — — — — — — ———— pu—
o o GP Brown fine to coarse gravel with sand, trace silt and occasional
| 6— P 9 cobbles (medium dense, moist) (glaciofluvial) B
b ° q Minor caving observed from 6 to 12 feet
(o]
N P g
Q\(Q P ° q
| — L i
7 iob °, 4| 4
o
T P g
o o
P g
|V 8— ° - .
P g
o
N b d
> o
S b d
|V 9—] ° - .
P g
o
o 1 b d
o
[ 10— P o — —
o
P g
- o
P g
N o
| > _ b g L |
11 s °
P g
. o
O > o 9
> 12 -

Note: See Figure C-1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on GPS (Rec). Vertical approximated based on GPS (Rec).

Log of Test Pit GE-TP-2

\

GEOENGINEERS /i

Project: Ridgemont Estates

Project Number:  11264-044-00

Project Location: Spokane Valley, Washington

Figure C-8
Sheet 1 of 1
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TESTPIT_1P_GEOTEC_%F

JUNE_2017.GLB/GEI8_

DF_STD_US,

Date:6/28/24 Path:P:\11\11264044\GINT\1126404400.GPJ DBLibrary/Library:GEOENGINEERS,

4 )
Logged AN Excavator ~ SES, Inc. Groundwater not observed
Date 3/18/2024 | (08 o 115 gged By , ,
Excavated Depth (ft) Checked By JER Equipment CAT 313F Caving not observed
Surface Elevation (ft) 2020 Latitude 47.6412 Coordinate System  Decimal Degrees
Vertical Datum NAVD88 Longitude -117.1851 Horizontal Datum WGS84 (feet)
\ J
f SAMPLE
= o
Q o
3 o = ) S MATERIAL
S 3|5 = |8 s sl = REMARKS
s &8 =2 1| 8 DESCRIPTION o2 €
g8 < |2 Qf |=| =% 28|08
s 5|8 £% |c| 28 s5|2%
o o |& J° G| GO =0 |Eo
] TS Approximately 8 inches of dark brown silt with sand and organic
m matter (roots) (soft, moist) (topsoil)
| ,9’9 1 ML | Tan silt with trace sand (very stiff, moist) (glaciolacustrine) |
7] 1 47 | 97 PP = 2.0 tons/ft*
N SA
|V 2— - .
a
N
- {]/Q 3 —
2 ML Grayish brown silt with fine sand (medium dense, moist)
] (glaciolacustrine)
K
- '19 4 — _ 2
3 ML Tan silt with sand (hard, moist) (glaciolacustrine) PP=2.5tons/ft
G
N
[ i i
x
N
[ . i
>
- {19 7 —
m 4 ML Brown silt (soft, moist) (glaciolacustrine)
NG
- {19 8 — - —
\'\
[ . i
N
| © 10 — <
siA N GM Brown silty fine to coarse gravel with sand (medium dense, moist) 4 18
] 1 (glaciofluvial)
& 0
- {19 '] 1 — r - —

Note: See Figure C-1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on GPS (Rec). Vertical approximated based on GPS (Rec).

Log of Test Pit GE-TP-3

\

GEOENGINEERS /i

Project: Ridgemont Estates

Project Number:  11264-044-00

Project Location: Spokane Valley, Washington

Figure C9
Sheet 1 of 1
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TESTPIT_1P_GEOTEC_%F

JUNE_2017.GLB/GEI8_

DF_STD_US,

Date:6/28/24 Path:P:\11\11264044\GINT\1126404400.GPJ DBLibrary/Library:GEOENGINEERS,

4 )
Date Total Logged By AN Excavator  SES, Inc. Groundwater not observed
3/18/2024 ft 12 . h
Excavated Depth (ft) Checked By JER Equipment CAT 313F Caving not observed
Surface Elevation (ft) 2020 Latitude 47.6416 Coordinate System  Decimal Degrees
Vertical Datum NAVD88 Longitude -117.1844 Horizontal Datum WGS84 (feet)
\ J
f SAMPLE
= o
Q o
3 o = ) S MATERIAL
S 3|5 = |8 s sl = REMARKS
s &8 =2 s DESCRIPTION o2 &
%5 s | 32 |5| 2% 28| g8
s S |8 HB |c| 28 85|25
o a|® ae G| 6B =8 |z8
ol TS Approximately 9 inches of dark brown silt with organic matter (roots)
] ’ (soft, moist) (topsoil)
> R
R m“\ 11— ML [ Tan silt with trace organic matter (roots) (hard, moist) ]
m 1 (glaciolacustrine)
7] PP = 5+ tons/ft?
3
[, _ i
Q ] ML Grayish brown silt with fine sand (medium dense, moist)
| 3] 0 (glaciolacustrine) |
] 2 67 | 82
N m SA
|V 4 —
ML Tan silt with fine sand (hard, moist) (glaciolacustrine)
'm 3 PP = 5+ tons/ft*
N
I i i
x
N
[ . i
>
- '19 7 — - —
NZ
- '19 8 — - —
\'\
L 9] ) .
m 4 ML Dark brown silt (hard, moist) (glaciolacustrine) PP =5+tons/ft
N
&
- (I/Q '] 1 — - —
] 5
&
2 12

Note: See Figure C-1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on GPS (Rec). Vertical approximated based on GPS (Rec).

Log of Test Pit GE-TP-4

\

GEOENGINEERS /i

Project: Ridgemont Estates

Project Number:  11264-044-00

Project Location: Spokane Valley, Washington

Figure C-10
Sheet 1 of 1
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11264-044-00 Date Exported: 06/20/24

PERCENT PASSING BY WEIGHT

SY33INIDNJ03N)

TT-0 2Ingl4

uo18ulysep ‘eueyods
uiuueld uiseg J91eMWI0IS 1SOMYLION

s)|nsay sisAjeuy aAaIS

U.S. STANDARD SIEVE SIZE

3” 1.5” 3/4" 3/8” #4 #10 #20 #40 #60 #100 #200
o0 1, ] N I I O
* I \\IJ‘I
920 \ C
AAd \ T~
5 T O o
70
A i
60 \_
L
50 * \\ J\
40 \ \_
30 \ x
20 NN
0:;*\ =
10 “*
o
1000 100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES SILT OR CLAY
COARSE FINE COARSE|  mEDUM | FINE
Depth Moisture
Symbol Boring Number (feet) (%) Soil Description
< B-2 Base Course 3 Fine gravel with silt and sand
O B-2 5-6.5 7 Silty fine to coarse sand
A B-2 10 - 11.5 12 Fine to coarse sand with silt and gravel
O B-3 5-6.5 47 Silt with sand

Note: This report may not be reproduced, except in full, without written approval of GeoEngineers, Inc. Test results are applicable only to the specific sample on which they were
performed, and should not be interpreted as representative of any other samples obtained at other times, depths or locations, or generated by separate operations or processes.

The grain size analysis results were obtained in general accordance with ASTM D 6913.




11264-044-00 Date Exported: 06/20/24

PERCENT PASSING BY WEIGHT

8 =
o
m 3
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x = —_
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w» 2| &
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U.S. STANDARD SIEVE SIZE

3” 15"  3/4" 3/8 #4 #10 #20  #40 #60 #100 #200
100 | | L
>¢-
20 \\
80 CH
C 1S
70 \ \ \‘I_L"El*\m\
c N
60 o8 L
50 \ \C
0 v %
A N
30 D\
p iy
20 f‘W
10 %::‘Zizi
o \
1000 100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES SILT OR CLAY
COARSE FINE COARSE|  mEDUM | FINE
Depth Moisture
Symbol Boring Number (feet) (%) Soil Description
< B-4 Base Course 2 Well-graded sand with silt and gravel
O B-4 5-6.5 35 Gravelly silt
A B-5 Base Course 3 Sand with silt and gavel
O B-5 25-4 7 Silty fine to coarse sand

Note: This report may not be reproduced, except in full, without written approval of GeoEngineers, Inc. Test results are applicable only to the specific sample on which they were
performed, and should not be interpreted as representative of any other samples obtained at other times, depths or locations, or generated by separate operations or processes.

The grain size analysis results were obtained in general accordance with ASTM D 6913.




11264-044-00 Date Exported: 06/20/24

PERCENT PASSING BY WEIGHT

SY33INIDNJ03N)

€T-0 2Ing14

uo18ulysep ‘eueyods
uiuueld uiseg J91eMWI0IS 1SOMYLION

s)|nsay sisAjeuy aAaIS

U.S. STANDARD SIEVE SIZE

3” 3/4" 3/8” #4 #10 #20 #40 #60 #100 #200
100 ] L]
920
]
80 \
oy
. \ %&
% SN
50 \k & \Lj\\
ﬁ\\
40
C
30
I_l\\\
d\ \$ A
20 \rJ\
\/\ j \**_
10 RO—
O—0—1
o T
1000 100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES SILT OR CLAY
COARSE FINE COARSE|  mEDUM | FINE
Depth Moisture
Symbol Boring Number (feet) (%) Soil Description
< Cc-1 Base Course 4 Gravel with silt and sand
O Cc-1 Subgrade 9 Silty sand with gravel
A C-3 Subgrade 8 Silty gravel with sand
O Cc4 Base Course 2 Gravel with silt and sand

Note: This report may not be reproduced, except in full, without written approval of GeoEngineers, Inc. Test results are applicable only to the specific sample on which they were
performed, and should not be interpreted as representative of any other samples obtained at other times, depths or locations, or generated by separate operations or processes.

The grain size analysis results were obtained in general accordance with ASTM D 6913.




11264-044-00 Date Exported: 06/20/24

PERCENT PASSING BY WEIGHT

SY33INIDNJ03N)

¥T-0 2.ng14

uo18ulysep ‘eueyods
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U.S. STANDARD SIEVE SIZE

0.001

3" 1.5” 3/4" 3/8” #4 #10 #20 #40 #60 #100 #200
100 || | | I I I
%0 [ \Ou
” R g\
C
70 \ A
60 m \‘\ R
50
A )
40 _{} A R\ OF
| A \>o\\ﬁ
% S Wil
20 \[1 ﬁ
N~
| Sy
10 1+ ]
o \
1000 100 10 1 0.1 0.01
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES SILT OR CLAY
COARSE FINE COARSE|  mEDUM | FINE
Depth Moisture
Symbol Boring Number (feet) (%) Soil Description
< Cc-4 Subgrade 6 Silty sand with gravel
O c-8 Base Course 4 Silty gravel with sand
A Cc-8 Subgrade 6 Silty gravel with sand
O c9 Subgrade 9 Silty sand with gravel

Note: This report may not be reproduced, except in full, without written approval of GeoEngineers, Inc. Test results are applicable only to the specific sample on which they were

performed, and should not be interpreted as representative of any other samples obtained at other times, depths or locations, or generated by separate operations or processes.

The grain size analysis results were obtained in general accordance with ASTM D 6913.




11264-044-00 Date Exported: 06/20/24

PERCENT PASSING BY WEIGHT

SY33INIDNJ03N)
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40 N
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20 N =0 ||
10 \DS{:}\
Bilintien.:
0
1000 100 10 1 01 0.01
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES SILT OR CLAY
COARSE FINE COARSE|  mEDUM | FINE
Test Pit Depth Moisture
Symbol Number (feet) (%) Soil Description
L 4 TP-2 2-3 58 Silt with trace sand
O TP-2 7-8 4 Fine to coarse gravel with sand and trace silt
A TP-3 15-2 47 Silt with trace sand
O TP-3 10 - 11 4 Silty fine to coarse gravel with sand

Note: This report may not be reproduced, except in full, without written approval of GeoEngineers, Inc. Test results are applicable only to the specific sample on which they were

performed, and should not be interpreted as representative of any other samples obtained at other times, depths or locations, or generated by separate operations or processes.

The grain size analysis results were obtained in general accordance with ASTM D 6913.




11264-044-00 Date Exported: 06/20/24

PERCENT PASSING BY WEIGHT
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES SILT OR CLAY
COARSE FINE COARSE|  mEDIUM | FINE
Test Pit Depth Moisture
Symbol Number (feet) (%) Soil Description

L 4 TP-4 3Y%-4 67 Silt with fine sand

O

A

©)

Note: This report may not be reproduced, except in full, without written approval of GeoEngineers, Inc. Test results are applicable only to the specific sample on which they were
performed, and should not be interpreted as representative of any other samples obtained at other times, depths or locations, or generated by separate operations or processes.

The grain size analysis results were obtained in general accordance with ASTM D 6913.




Appendix D
Dynamic Cone Penetration Test Log



XXXX-XXX-XX_Date Exported: 04/09/15

Location: Spokane Valley, WA

Start Depth Below
Top of Pavement:

4.75

Tester's Name: Olivia Kelly
Tester's Company: GeoEngineers, Inc.

Date: 10/18/2023

Test Hole Number: C-1
Test Method: Dynamic Cone Penetration

GeoEngineers Job: 11264-044-00

Number of Cumulative Depth below Penetration per Cumulative Cummulative | Penetration per | Penetration | Hammer blow DCP
Test increment blows blows ground surface increment penetration Penetration blow set per blow factor Index [DCPIndex| CBR
1for 8-kg 2 for
# # # (in) (mm) (mm) (in) (in) (in) 4.6-kg hammer [ in/blow [ mm/blow %
1 - 0 4.8 - 121 4.8 - - 1 - - -
2 5 5 5.7 25.0 146 5.7 1.0 0.2 1 0.20 5.00 48
3 5 10 6.1 10.0 156 6.1 0.4 0.1 1 0.08 2.00 134
4 5 15 6.5 10.0 166 6.5 0.4 0.1 1 0.08 2.00 134
5 5 20 6.7 5.0 171 6.7 0.2 0.0 1 0.04 1.00 292
6 10 30 7.3 15.0 186 73 0.6 0.1 1 0.06 1.50 185
7 10 40 8.1 20.0 206 8.1 0.8 0.1 1 0.08 2.00 134
8 10 50 9.9 45.0 251 9.9 1.8 0.2 1 0.18 4.50 54
9 5 55 120 55.0 306 120 2.2 0.4 1 0.43 11.00 20
10 5 60 14.2 55.0 361 14.2 2.2 0.4 1 0.43 11.00 20
11 3 63 15.0 20.0 381 15.0 0.8 0.3 1 0.26 6.67 35
12 3 66 16.0 25.0 406 16.0 10 03 1 0.33 833 27
13 3 69 16.8 20.0 426 16.8 0.8 0.3 1 0.26 6.67 35
14 3 72 17.3 15.0 441 17.3 0.6 0.2 1 0.20 5.00 48
15 3 75 19.1 45.0 486 19.1 18 0.6 1 0.59 15.00 14
16 3 78 20.9 45.0 531 20.9 1.8 0.6 1 0.59 15.00 14
17 3 81 23.1 55.0 586 23.1 2.2 0.7 1 0.72 18.33 11
18 2 83 24.6 40.0 626 24.6 16 0.8 1 0.79 20.00 10
19 2 85 25.8 30.0 656 25.8 1.2 0.6 1 0.59 15.00 14
20 2 87 27.0 30.0 686 27.0 1.2 0.6 1 0.59 15.00 14
21 2 89 27.6 15.0 701 27.6 0.6 03 1 0.30 7.50 31
22 2 91 29.0 35.0 736 29.0 14 0.7 1 0.69 17.50 12
23 2 93 30.1 30.0 766 30.1 12 0.6 1 0.59 15.00 14
24 2 95 313 30.0 796 313 12 0.6 1 0.59 15.00 14
25 2 97 323 25.0 821 32.3 1.0 0.5 1 0.49 12.50 17
26 2 99 333 25.0 846 333 10 0.5 1 0.49 12.50 17
27 2 101 34.1 20.0 866 34.1 0.8 0.4 1 0.39 10.00 22
28 5 106 35.1 25.0 891 35.1 1.0 0.2 1 0.20 5.00 48
29 5 111 36.0 25.0 916 36.0 10 0.2 1 0.20 5.00 48
Cumulative Blows
0 10 20 30 40 50 60 70 80 90 100 110 120
0
5 ‘Lﬁmi gate Base
L r‘j“i»—\_"__—‘
m Subgrade
2 1
g L
= [ L 610mm/50 blows = 12/2 mm/blow
.g 15 d WMr=6500psi
g I *e
E L * -
& 20 hd
@ [ ¢
-% t -
S 25 *
£ L *
3 1 =
T g
30
35 Ad *
T Ad
40

DCP-1

Ridgemont Estates
Spokane Valley, Washington

GEOENGINEERS

Figure D-1




XXXX-XXX-XX_Date Exported: 04/09/15

Location: Spokane Valley, WA

Start Depth Below
Top of Pavement: 2.375
Tester's Name: Olivia Kelly

Tester's Company: GeoEngineers, Inc.

Date: 10/18/2023

Test Hole Number:

C-2

Test Method: Dynamic Cone Penetration

GeoEngineers Job: 11264-044-00

Number of Cumulative Depth below Penetration per Cumulative Cummulative | Penetration per | Penetration | Hammer blow DCP
Test increment blows blows ground surface increment penetration Penetration blow set per blow factor Index |DCPIndex| CBR
1for8-kg2for
# # # (in) (mm) (mm) (in) (in) (in) 4.6-kg hammer | in/blow | mm/blow %
1 - 0 2.4 - 60 2.4 - N 1 N N -
2 10 10 3.9 40.0 100 3.9 1.6 0.2 1 0.16 4.00 62
3 10 20 4.7 20.0 120 4.7 0.8 0.1 1 0.08 2.00 134
4 10 30 5.7 25.0 145 5.7 1.0 0.1 1 0.10 2.50 105
5 10 40 6.9 30.0 175 6.9 12 0.1 1 0.12 3.00 85
6 10 50 8.1 30.0 205 8.1 12 0.1 1 0.12 3.00 85
7 10 60 9.1 25.0 230 9.1 1.0 0.1 1 0.10 2.50 105
8 10 70 10.2 30.0 260 10.2 1.2 0.1 1 0.12 3.00 85
9 10 80 11.4 30.0 290 11.4 1.2 0.1 1 0.12 3.00 85
10 10 90 12.8 35.0 325 12.8 14 0.1 1 0.14 3.50 72
11 10 100 14.4 40.0 365 14.4 1.6 0.2 1 0.16 4.00 62
12 10 110 16.9 65.0 430 16.9 2.6 0.3 1 0.26 6.50 36
13 5 115 18.1 30.0 460 18.1 1.2 0.2 1 0.24 6.00 39
14 5 120 20.7 65.0 525 20.7 2.6 0.5 1 0.51 13.00 17
15 2 122 21.1 10.0 535 21.1 0.4 0.2 1 0.20 5.00 48
16 2 124 21.7 15.0 550 21.7 0.6 0.3 1 0.30 7.50 31
17 2 126 21.9 5.0 555 21.9 0.2 0.1 1 0.10 2.50 105
18 2 128 22.7 20.0 575 22.7 0.8 0.4 1 0.39 10.00 22
19 2 130 23.4 20.0 595 234 0.8 0.4 1 0.39 10.00 22
20 2 132 24.4 25.0 620 24.4 1.0 0.5 1 0.49 12.50 17
21 2 134 25.6 30.0 650 25.6 1.2 0.6 1 0.59 15.00 14
22 2 136 26.4 20.0 670 26.4 0.8 0.4 1 0.39 10.00 22
23 2 138 27.0 15.0 685 27.0 0.6 0.3 1 0.30 7.50 31
24 2 140 27.8 20.0 705 27.8 0.8 0.4 1 0.39 10.00 22
25 2 142 28.6 20.0 725 28.6 0.8 0.4 1 0.39 10.00 22
26 2 144 28.9 10.0 735 28.9 0.4 0.2 1 0.20 5.00 48
27 2 146 29.3 10.0 745 29.3 0.4 0.2 1 0.20 5.00 48
28 2 148 29.5 5.0 750 29.5 0.2 0.1 1 0.10 2.50 105
29 5 153 30.5 25.0 775 30.5 1.0 0.2 1 0.20 5.00 48
30 5 158 31.9 35.0 810 31.9 1.4 0.3 1 0.28 7.00 33
31 5 163 333 35.0 845 333 1.4 0.3 1 0.28 7.00 33
32 5 168 34.9 40.0 885 34.9 1.6 0.3 1 0.31 8.00 28
33 3 171 35.8 25.0 910 35.8 1.0 0.3 1 0.33 8.33 27
34 3 174 37.4 40.0 950 37.4 1.6 0.5 1 0.52 13.33 16
35 2 176 38.2 20.0 970 38.2 0.8 0.4 1 0.39 10.00 22
Cumulative Blows
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190
0 4 4 4 ;
L\i
5
) = .
\{_\9
I I

Cumulative Penetration (inches)
5]

40

45

S Jbgradé

483mm/60blow

Mr=7600 psi

s = 8.06mm/Blow

P

*

DC

P-2

Ridgemont Estates
Spokane Valley, Washington

GEOENGINEERS

Figure D-2




XXXX-XXX-XX_Date Exported: 04/09/15

Location: Spokane Valley, WA

Start Depth Below
Top of Pavement: 1.175

Tester's Name: Olivia Kelly
Tester's Company: GeoEngineers, Inc.

Date: 10/18/2023

Test Hole Number: C-3
Test Method: Dynamic Cone Penetration

GeoEngineers Job: 11264-044-00

Number of Cumulative Depth below Penetration per Cumulative Cummulative [ Penetration per | Penetration [ Hammer blow DCP
Testincrement blows blows ground surface increment penetration Penetration blow set per blow factor Index |DCPIndex| CBR
1for8-kg 2 for
# # # (in) (mm) (mm) (in) (in) (in) 4.6-kg hammer| in/blow | mm/blow %
1 - 0 12 - 30 12 - - 1 - - -
2 10 10 2.0 20.0 50 2.0 0.8 0.1 1 0.08 2.00 134
3 10 20 2.7 20.0 70 2.7 0.8 0.1 1 0.08 2.00 134
4 10 30 3.5 20.0 90 3.5 0.8 0.1 1 0.08 2.00 134
5 10 40 4.3 20.0 110 4.3 0.8 0.1 1 0.08 2.00 134
6 10 50 5.5 30.0 140 5.5 12 0.1 1 0.12 3.00 85
7 7 57 7.3 45.0 185 7.3 18 0.3 1 0.25 6.43 36
8 5 62 9.6 60.0 245 9.6 2.4 0.5 1 0.47 12.00 18
9 2 64 10.2 15.0 260 10.2 0.6 0.3 1 0.30 7.50 31
10 2 66 11.0 20.0 280 11.0 0.8 0.4 1 0.39 10.00 22
11 2 68 11.6 15.0 295 11.6 0.6 0.3 1 0.30 7.50 31
12 2 70 12.2 15.0 310 12.2 0.6 0.3 1 0.30 7.50 31
13 2 72 12.8 15.0 325 12.8 0.6 0.3 1 0.30 7.50 31
14 2 74 13.4 15.0 340 13.4 0.6 0.3 1 0.30 7.50 31
15 2 76 14.0 15.0 355 14.0 0.6 0.3 1 0.30 7.50 31
16 2 78 15.2 30.0 385 15.2 12 0.6 1 0.59 15.00 14
17 2 80 16.5 35.0 420 16.5 14 0.7 1 0.69 17.50 12
18 2 82 17.1 15.0 435 17.1 0.6 0.3 1 0.30 7.50 31
19 5 87 17.5 10.0 445 17.5 0.4 0.1 1 0.08 2.00 134
20 10 97 18.5 25.0 470 18.5 10 0.1 1 0.10 2.50 105
21 10 107 20.7 55.0 525 20.7 2.2 0.2 1 0.22 5.50 43
22 2 109 21.1 10.0 535 21.1 0.4 0.2 1 0.20 5.00 48
23 2 111 21.5 10.0 545 21.5 0.4 0.2 1 0.20 5.00 48
24 2 113 21.8 10.0 555 21.8 0.4 0.2 1 0.20 5.00 48
25 2 115 222 10.0 565 222 0.4 0.2 1 0.20 5.00 48
26 2 117 22.8 15.0 580 22.8 0.6 0.3 1 0.30 7.50 31
27 2 119 23.0 5.0 585 23.0 0.2 0.1 1 0.10 2.50 105
28 5 124 24.6 40.0 625 24.6 1.6 0.3 1 0.31 8.00 28
29 5 129 26.4 45.0 670 26.4 18 0.4 1 0.35 9.00 25
30 2 131 27.0 15.0 685 27.0 0.6 0.3 1 0.30 7.50 31
31 2 133 27.7 20.0 705 27.7 0.8 0.4 1 0.39 10.00 22
32 2 135 28.5 20.0 725 28.5 0.8 0.4 1 0.39 10.00 22
33 5 140 29.1 15.0 740 29.1 0.6 0.1 1 0.12 3.00 85
34 5 145 29.7 15.0 755 29.7 0.6 0.1 1 0.12 3.00 85
35 5 150 30.5 20.0 775 30.5 0.8 0.2 1 0.16 4.00 62
36 5 155 311 15.0 790 311 0.6 0.1 1 0.12 3.00 85
37 5 160 32.1 25.0 815 32.1 1.0 0.2 1 0.20 5.00 48
38 5 165 33.3 30.0 845 33.3 12 0.2 1 0.24 6.00 39
39 5 170 34.0 20.0 865 34.0 0.8 0.2 1 0.16 4.00 62
40 5 175 35.0 25.0 890 35.0 1.0 0.2 1 0.20 5.00 48
41 5 180 35.6 15.0 905 35.6 0.6 0.1 1 0.12 3.00 85
Cumulative Blows
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190
! 4 \"’-L__Aifmgate ‘Base I
5
i | Subgrade \
2 g ] 330mm/40blows = 8.25mm/blow
g Mr = 7500 psi
c
2 i
g 2N
2 3|
g 2 : *;
o *,
3 25 *
£ .
o 0. 1
30 T e 3
*
S
4
35 3

40

DCP-3

Ridgemont Estates
Spokane Valley, Washington

GEOENGINEERS

Figure D-3




XXXX-XXX-XX_Date Exported: 04/09/15

Location: Spokane Valley, WA

Start Depth Below
Top of Pavement:

2.5
Tester's Name: Olivia Kelly

Tester's Company: GeoEngineers, Inc.

Date: 10/18/2023

Test Hole Number: C-4
Test Method: Dynamic Cone Penetration

GeoEngineers Job: 11264-044-00

Number of Cumulative Depth below Penetration per Cumulative Cummulative | Penetration per | Penetration [ Hammer blow DCP
Testincrement blows blows ground surface increment penetration Penetration blow set per blow factor Index |[DCPIndex| CBR
1for 8-kg 2 for
# # # (in) (mm) (mm) (in) (in) (in) 4.6-kg hammer [ in/blow | mm/blow %
1 - 0 25 - 64 25 - - 1 - - -
2 10 10 3.5 25.0 89 3.5 10 0.1 1 0.10 2.50 105
3 10 20 39 10.0 99 3.9 0.4 0.0 1 0.04 1.00 292
4 10 30 4.5 15.0 114 4.5 0.6 0.1 1 0.06 1.50 185
5 10 40 5.1 15.0 129 5.1 0.6 0.1 1 0.06 1.50 185
6 10 50 5.6 15.0 144 5.6 0.6 0.1 1 0.06 1.50 185
7 10 60 6.0 10.0 154 6.0 0.4 0.0 1 0.04 1.00 292
8 10 70 7.0 25.0 179 7.0 1.0 0.1 1 0.10 2.50 105
9 10 80 7.8 20.0 199 7.8 0.8 0.1 1 0.08 2.00 134
10 10 90 8.6 20.0 219 8.6 0.8 0.1 1 0.08 2.00 134
11 10 100 9.8 30.0 249 9.8 1.2 0.1 1 0.12 3.00 85
12 10 110 10.8 25.0 274 10.8 1.0 0.1 1 0.10 2.50 105
13 5 115 11.8 25.0 299 11.8 1.0 0.2 1 0.20 5.00 48
14 5 120 12.7 25.0 324 12.7 1.0 0.2 1 0.20 5.00 48
15 5 125 14.7 50.0 374 14.7 2.0 0.4 1 0.39 10.00 22
16 5 130 17.3 65.0 439 17.3 2.6 0.5 1 0.51 13.00 17
17 2 132 18.4 30.0 469 18.4 12 0.6 1 0.59 15.00 14
18 2 134 19.6 30.0 499 19.6 12 0.6 1 0.59 15.00 14
19 2 136 20.8 30.0 529 20.8 12 0.6 1 0.59 15.00 14
20 2 138 22.2 35.0 564 22.2 14 0.7 1 0.69 17.50 12
21 2 140 24.0 45.0 609 24.0 1.8 0.9 1 0.89 22.50 9
22 2 142 25.5 40.0 649 25.5 1.6 0.8 1 0.79 20.00 10
23 2 144 26.5 25.0 674 26.5 1.0 0.5 1 0.49 12.50 17
24 2 146 28.7 55.0 729 28.7 22 11 1 1.08 27.50 7
25 2 148 303 40.0 769 303 16 0.8 1 0.79 20.00 10
26 2 150 318 40.0 809 318 16 0.8 1 0.79 20.00 10
27 2 152 334 40.0 849 334 16 0.8 1 0.79 20.00 10
28 2 154 35.0 40.0 889 35.0 16 0.8 1 0.79 20.00 10
29 2 156 375 65.0 954 375 2.6 13 1 1.28 32.50 6
30 2 158 38.3 20.0 974 38.3 0.8 0.4 1 0.39 10.00 22
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XXXX-XXX-XX_Date Exported: 04/09/15

Location: Spokane Valley, WA

Start Depth Below
Top of Pavement:

2.25
Tester's Name: Olivia Kelly

Tester's Company: GeoEngineers, Inc.

Date: 10/18/2023

Test Hole Number: C-5
Test Method: Dynamic Cone Penetration

GeoEngineers Job: 11264-044-00

Number of Cumulative Depth below Penetration per Cumulative Cummulative | Penetration per | Penetration | Hammer blow DCP
Testincrement blows blows ground surface increment penetration Penetration blow set per blow factor Index |DCPIndex| CBR
1for 8-kg 2 for
# # # (in) (mm) (mm) (in) (in) (in) 4.6-kg hammer | in/blow | mm/blow %
1 - 0 2.3 - 57 2.3 - - 1 - - -
2 10 10 3.6 35.0 92 3.6 14 0.1 1 0.14 3.50 72
3 10 20 4.6 25.0 117 4.6 1.0 0.1 1 0.10 2.50 105
4 10 30 5.4 20.0 137 5.4 0.8 0.1 1 0.08 2.00 134
5 10 40 6.8 35.0 172 6.8 14 0.1 1 0.14 3.50 72
6 10 50 7.4 15.0 187 74 0.6 0.1 1 0.06 1.50 185
7 10 60 8.4 25.0 212 8.4 1.0 0.1 1 0.10 2.50 105
8 10 70 9.3 25.0 237 9.3 10 0.1 1 0.10 2.50 105
9 10 80 10.7 35.0 272 10.7 14 0.1 1 0.14 3.50 72
10 5 85 121 35.0 307 12.1 14 0.3 1 0.28 7.00 33
11 5 90 13.1 25.0 332 13.1 10 0.2 1 0.20 5.00 48
12 5 95 14.8 45.0 377 14.8 18 0.4 1 0.35 9.00 25
13 5 100 16.2 35.0 412 16.2 14 0.3 1 0.28 7.00 33
14 2 102 16.6 10.0 422 16.6 0.4 0.2 1 0.20 5.00 48
15 5 107 18.0 35.0 457 18.0 14 0.3 1 0.28 7.00 33
16 5 112 20.2 55.0 512 20.2 22 0.4 1 0.43 11.00 20
17 2 114 21.1 25.0 537 21.1 1.0 0.5 1 0.49 12.50 17
18 2 116 221 25.0 562 22.1 1.0 0.5 1 0.49 12.50 17
19 2 118 23.1 25.0 587 23.1 1.0 0.5 1 0.49 12.50 17
20 2 120 23.7 15.0 602 23.7 0.6 0.3 1 0.30 7.50 31
21 2 122 243 15.0 617 24.3 0.6 0.3 1 0.30 7.50 31
22 2 124 25.3 25.0 642 253 1.0 0.5 1 0.49 12.50 17
23 2 126 26.3 25.0 667 263 10 0.5 1 0.49 12.50 17
24 2 128 273 25.0 692 27.3 1.0 0.5 1 0.49 12.50 17
25 2 130 284 30.0 722 284 12 0.6 1 0.59 15.00 14
26 2 132 29.4 25.0 747 29.4 1.0 0.5 1 0.49 12.50 17
27 2 134 30.6 30.0 777 30.6 12 0.6 1 0.59 15.00 14
28 2 136 31.2 15.0 792 31.2 0.6 0.3 1 0.30 7.50 31
29 2 138 32.2 25.0 817 322 1.0 0.5 1 0.49 12.50 17
30 2 140 32.6 10.0 827 32.6 0.4 0.2 1 0.20 5.00 48
31 2 142 33.0 10.0 837 33.0 0.4 0.2 1 0.20 5.00 48
32 2 144 33.4 10.0 847 334 0.4 0.2 1 0.20 5.00 48
33 2 146 35.1 45.0 892 35.1 18 0.9 1 0.89 22.50 9
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XXXX-XXX-XX_Date Exported: 04/09/15

Location: Spokane Valley, WA

Start Depth Below
Top of Pavement:

3

Tester's Name: Olivia Kelly
Tester's Company: GeoEngineers, Inc.

Date: 10/18/2023

Test Hole Number: C-6
Test Method: Dynamic Cone Penetration

GeoEngineers Job:

11264-044-00

Number of Cumulative Depth below Penetration per Cumulative Cummulative | Penetration per | Penetration | Hammer blow DCP
Test increment blows blows ground surface increment penetration Penetration blow set per blow factor Index |[DCPIndex| CBR
1for 8-kg 2 for
# # # (in) (mm) (mm) (in) (in) (in) 4.6-kg hammer | in/blow | mm/blow %
1 0 3.0 - 76 3.0 - - 1 - - -
2 5 5 4.6 40.0 116 4.6 1.6 0.3 1 0.31 8.00 28
3 5 10 5.2 15.0 131 5.2 0.6 0.1 1 0.12 3.00 85
4 5 15 6.0 20.0 151 6.0 0.8 0.2 1 0.16 4.00 62
5 5 20 6.9 25.0 176 6.9 1.0 0.2 1 0.20 5.00 48
6 5 25 7.9 25.0 201 7.9 1.0 0.2 1 0.20 5.00 48
7 5 30 8.7 20.0 221 8.7 0.8 0.2 1 0.16 4.00 62
8 5 35 9.5 20.0 241 9.5 0.8 0.2 1 0.16 4.00 62
9 5 40 10.7 30.0 271 10.7 12 0.2 1 0.24 6.00 39
10 5 45 117 25.0 296 117 1.0 0.2 1 0.20 5.00 48
11 5 50 12.4 20.0 316 124 0.8 0.2 1 0.16 4.00 62
12 5 55 13.4 25.0 341 134 1.0 0.2 1 0.20 5.00 48
13 5 60 16.2 70.0 411 16.2 2.8 0.6 1 0.55 14.00 15
14 3 63 189 70.0 481 189 2.8 0.9 1 0.92 23.33 9
15 2 65 205 40.0 521 205 16 0.8 1 0.79 20.00 10
16 2 67 223 45.0 566 223 1.8 0.9 1 0.89 22.50 9
17 2 69 24.1 45.0 611 24.1 1.8 0.9 1 0.89 22.50 9
18 2 71 26.0 50.0 661 26.0 2.0 1.0 1 0.98 25.00 8
19 2 73 28.0 50.0 711 28.0 2.0 1.0 1 0.98 25.00 8
20 2 75 29.8 45.0 756 29.8 1.8 0.9 1 0.89 22.50 9
21 2 77 315 45.0 801 31.5 1.8 0.9 1 0.89 22.50 9
22 2 79 333 45.0 846 33.3 1.8 0.9 1 0.89 22.50 9
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XXXX-XXX-XX_Date Exported: 04/09/15

Location: Spokane Valley, WA

Start Depth Below
Top of Pavement:

2.25

Tester's Name: Olivia Kelly
Tester's Company: GeoEngineers, Inc.

Date: 10/18/2023

Test Hole Number: C-7
Test Method: Dynamic Cone Penetration

GeoEngineers Job: 11264-044-00

Number of Cumulative Depth below Penetration per Cumulative Cummulative | Penetration per | Penetration | Hammer blow DCP
Testincrement blows blows ground surface increment penetration Penetration blow set per blow factor Index |DCPIndex| CBR
1for 8-kg 2 for
# # # (in) (mm) (mm) (in) (in) (in) 4.6-kg hammer | in/blow | mm/blow %
1 - 0 23 - 57 23 - - 1 - - -
2 10 10 3.8 40.0 97 3.8 1.6 0.2 1 0.16 4.00 62
3 5 15 4.8 25.0 122 4.8 1.0 0.2 1 0.20 5.00 48
4 5 20 5.4 15.0 137 5.4 0.6 0.1 1 0.12 3.00 85
5 5 25 6.2 20.0 157 6.2 0.8 0.2 1 0.16 4.00 62
6 5 30 6.8 15.0 172 6.8 0.6 0.1 1 0.12 3.00 85
7 5 35 76 20.0 192 76 0.8 0.2 1 0.16 4.00 62
8 5 40 8.5 25.0 217 8.5 1.0 0.2 1 0.20 5.00 48
9 5 45 9.3 20.0 237 9.3 0.8 0.2 1 0.16 4.00 62
10 5 50 103 25.0 262 103 1.0 0.2 1 0.20 5.00 48
11 5 55 10.9 15.0 277 10.9 0.6 0.1 1 0.12 3.00 85
12 5 60 121 30.0 307 121 1.2 0.2 1 0.24 6.00 39
13 5 65 13.5 35.0 342 13.5 1.4 0.3 1 0.28 7.00 33
14 2 67 14.4 24.0 366 144 0.9 0.5 1 0.47 12.00 18
15 2 69 14.8 11.0 377 14.8 0.4 0.2 1 0.22 5.50 43
16 2 71 16.6 45.0 422 16.6 1.8 0.9 1 0.89 22.50 9
17 2 73 20.0 85.0 507 20.0 3.3 17 1 1.67 42.50 4
18 2 75 231 80.0 587 23.1 31 16 1 157 40.00 5
19 2 77 26.3 80.0 667 26.3 3.1 1.6 1 1.57 40.00 5
20 1 78 28.2 50.0 717 28.2 2.0 2.0 1 1.97 50.00 4
21 1 79 30.2 50.0 767 30.2 2.0 2.0 1 197 50.00 4
22 1 80 32.2 50.0 817 32.2 2.0 2.0 1 1.97 50.00 4
23 1 81 337 40.0 857 337 16 16 1 157 40.00 5
24 1 82 35.7 50.0 907 35.7 2.0 2.0 1 1.97 50.00 4
25 1 83 375 45.0 952 375 18 18 1 177 45.00 4
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Location: Spokane Valley, WA

Start Depth Below
Top of Pavement:
Tester's Name:

3.5
Olivia Kelly

Tester's Company: GeoEngineers, Inc.

Date: 10/18/2023

Test Hole Number
Test Method

GeoEngineers Job

1 C-8

: Dynamic Cone Penetration

: 11264-044-00

XXXX-XXX-XX_Date Exported: 04/09/15

Number of Cumulative Depth below Penetration per Cumulative Cummulative | Penetration per | Penetration | Hammer blow DCP
Test increment blows blows ground surface increment penetration Penetration blow set per blow factor Index |DCPIndex| CBR
1for 8-kg 2 for
# # # (in) (mm) (mm) (in) (in) (in) 4.6-kg hammer | in/blow | mm/blow %
1 - 0 3.5 - 89 3.5 - - 1 - - -
2 5 5 4.1 15.0 104 4.1 0.6 0.1 1 0.12 3.00 85
3 5 10 4.7 15.0 119 4.7 0.6 0.1 1 0.12 3.00 85
4 5 15 4.9 5.0 124 4.9 0.2 0.0 1 0.04 1.00 292
5 5 20 5.5 15.0 139 5.5 0.6 0.1 1 0.12 3.00 85
6 10 30 6.3 20.0 159 6.3 0.8 0.1 1 0.08 2.00 134
7 10 40 7.2 25.0 184 7.2 1.0 0.1 1 0.10 2.50 105
8 5 45 7.8 15.0 199 7.8 0.6 0.1 1 0.12 3.00 85
9 5 50 8.2 10.0 209 8.2 0.4 0.1 1 0.08 2.00 134
10 5 55 9.2 25.0 234 9.2 1.0 0.2 1 0.20 5.00 48
11 2 57 10.0 20.0 254 10.0 0.8 0.4 1 0.39 10.00 22
12 2 59 11.2 30.0 284 11.2 1.2 0.6 1 0.59 15.00 14
13 2 61 12.9 45.0 329 12.9 1.8 0.9 1 0.89 22.50 9
14 2 63 15.5 65.0 394 15.5 2.6 13 1 1.28 32.50 6
15 1 64 16.9 35.0 429 16.9 1.4 1.4 1 1.38 35.00 5
16 1 65 183 35.0 464 183 1.4 1.4 1 1.38 35.00 5
17 1 66 19.6 35.0 499 19.6 14 14 1 1.38 35.00 5
18 1 67 21.0 35.0 534 21.0 1.4 14 1 1.38 35.00 5
19 1 68 22.6 40.0 574 22.6 1.6 1.6 1 1.57 40.00 5
20 1 69 24.2 40.0 614 24.2 1.6 1.6 1 1.57 40.00 5
21 1 70 25.4 30.0 644 25.4 1.2 1.2 1 1.18 30.00 6
22 1 71 26.5 30.0 674 26.5 1.2 1.2 1 1.18 30.00 6
23 1 72 27.7 30.0 704 27.7 1.2 1.2 1 1.18 30.00 6
24 1 73 28.9 30.0 734 28.9 1.2 1.2 1 1.18 30.00 6
25 1 74 30.3 35.0 769 30.3 14 14 1 1.38 35.00 5
26 1 75 31.8 40.0 809 31.8 1.6 1.6 1 1.57 40.00 5
27 1 76 34.0 55.0 864 34.0 2.2 2.2 1 2.17 55.00 3
28 1 77 36.6 65.0 929 36.6 2.6 2.6 1 2.56 65.00 3
29 1 78 37.4 20.0 949 37.4 0.8 0.8 1 0.79 20.00 10
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Location: Spokane Valley, WA

Start Depth Below
Top of Pavement:
Tester's Name:

Tester's Company: GeoEngineers, Inc.

Test Hole Number:

Test Method

GeoEngineers Job:

: 11264-044-00

: Dynamic Cone Penetration

XXXX-XXX-XX_Date Exported: 04/09/15

Number of Cumulative Depth below Cumulative Cummulative | Penetration per | Penetration | Hammer blow DCP
Test increment blows blows ground surface penetration Penetration blow set per blow factor Index |DCPIndex| CBR
1for 8-kg 2 for
# # # (in) (mm) (in) (in) (in) 4.6-kg hammer | in/blow | mm/blow %
1 - 0 3.0 76 3.0 - - 1 - - -
2 10 10 4.8 121 4.8 18 0.2 1 0.18 4.50 54
3 5 15 54 136 5.4 0.6 0.1 1 0.12 3.00 85
4 5 20 6.1 156 6.1 0.8 0.2 1 0.16 4.00 62
5 5 25 7.3 186 7.3 12 0.2 1 0.24 6.00 39
6 5 30 8.5 216 8.5 12 0.2 1 0.24 6.00 39
7 5 35 10.3 261 10.3 1.8 0.4 1 0.35 9.00 25
8 5 40 11.5 291 115 1.2 0.2 1 0.24 6.00 39
9 5 45 126 321 12.6 12 0.2 1 0.24 6.00 39
10 5 50 13.8 351 13.8 12 0.2 1 0.24 6.00 39
11 5 55 146 371 14.6 0.8 0.2 1 0.16 4.00 62
12 5 60 15.2 386 15.2 0.6 0.1 1 0.12 3.00 85
13 10 70 15.8 401 15.8 0.6 0.1 1 0.06 1.50 185
14 10 80 16.6 421 16.6 0.8 0.1 1 0.08 2.00 134
15 10 20 18.0 456 18.0 14 0.1 1 0.14 3.50 72
16 5 95 187 476 18.7 0.8 0.2 1 0.16 4.00 62
17 5 100 19.5 496 19.5 0.8 0.2 1 0.16 4.00 62
18 5 105 20.1 511 20.1 0.6 0.1 1 0.12 3.00 85
19 10 115 21.1 536 21.1 1.0 0.1 1 0.10 2.50 105
20 5 120 217 551 217 0.6 0.1 1 0.12 3.00 85
21 5 125 225 571 225 0.8 0.2 1 0.16 4.00 62
22 10 135 23.5 596 23.5 1.0 0.1 1 0.10 2.50 105
23 5 140 24.1 611 24.1 0.6 0.1 1 0.12 3.00 85
24 5 145 24.5 621 24.5 0.4 0.1 1 0.08 2.00 134
25 10 155 25.4 646 25.4 1.0 0.1 1 0.10 2.50 105
26 10 165 26.4 671 26.4 1.0 0.1 1 0.10 2.50 105
27 5 170 27.2 691 27.2 0.8 0.2 1 0.16 4.00 62
28 5 175 27.8 706 27.8 0.6 0.1 1 0.12 3.00 85
29 10 185 28.8 731 28.8 1.0 0.1 1 0.10 2.50 105
30 10 195 30.0 761 30.0 12 0.1 1 0.12 3.00 85
31 5 200 30.6 776 30.6 0.6 0.1 1 0.12 3.00 85
32 5 205 311 791 311 0.6 0.1 1 0.12 3.00 85
33 5 210 319 811 319 0.8 0.2 1 0.16 4.00 62
34 5 215 325 826 32.5 0.6 0.1 1 0.12 3.00 85
35 5 220 335 851 33.5 1.0 0.2 1 0.20 5.00 48
36 5 225 343 871 343 0.8 0.2 1 0.16 4.00 62
37 5 230 35.1 891 35.1 0.8 0.2 1 0.16 4.00 62
38 5 235 359 911 359 0.8 0.2 1 0.16 4.00 62
39 5 240 36.7 931 36.7 0.8 0.2 1 0.16 4.00 62
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Appendix E
Climate Data



National Centers for Environmental Information
151 Patton Avenue

U.S. Department of Commerce

. . . o Record of Climatological
National Oceanic & Atmospheric Administration

Observations

National Environmental Satellite, Data, and Information Service These data are quality controlled and may not Asheville, North Carolina 28801
Current Location: Elev: 2355 ft. Lat: 47.6217° N Lon: 117.5280° W be identical to the original observations.
Station: SPOKANE INTERNATIONAL AIRPORT, WA US USW00024157 Generated on 06/17/2024 Observation Time Temperature: Unknown Observation Time Precipitation: 2400
Temperature (F) Precipitation Evaporation "Soil Temperature (F)"

v M . Obsbrvation Time: 2 R S beenvation Time 0 Arime 4in. Depth 8in. Depth

S n a At Rain E E SSSH!;(LPB stlﬁr;)dur Amount of

r ' y " i Obs. | welted | | |Snow.lce| | fgil lce | Movement | Evap.(in) | Ground | i Ground | vi

ax. in. ellets, (mi) over ax. in. over ax. in.
Snom{)Etc. a Hail (in) a G on g (see ™) (see®)
g g roun
(in)

2023 11 01 44 29 0.06 0.0 0.0

2023 11 02 46 36 0.56 0.0 0.0

2023 11 03 52 41 0.00 0.0 0.0

2023 11 04 53 41 0.58 0.0 0.0

2023 11 05 52 40 T 0.0 0.0

2023 11 06 49 39 0.27 0.0 0.0

2023 11 07 49 35 0.02 0.0 0.0

2023 11 08 47 32 0.00 0.0 0.0

2023 11 09 40 31 T 0.0 0.0

2023 11 10 40 34 0.05 0.0 0.0

2023 11 11 51 39 T 0.0 0.0

2023 11 12 48 36 0.00 0.0 0.0

2023 11 13 44 36 0.04 0.0 0.0

2023 11 14 42 32 0.00 0.0 0.0

2023 11 15 37 31 0.18 0.0 0.0

2023 11 16 37 29 0.00 0.0 0.0

2023 11 17 38 29 0.00 0.0 0.0

2023 11 18 42 29 0.00 0.0 0.0

2023 11 19 45 31 0.10 0.5 0.0

2023 11 20 44 31 0.00 0.0 0.0

2023 11 21 42 29 0.00 0.0 0.0

2023 11 22 47 31 0.01 0.0 0.0

2023 11 23 45 26 0.00 0.0 0.0

2023 11 24 41 23 0.00 0.0 0.0

2023 11 25 29 18 T T 0.0

2023 11 26 30 25 T T 0.0

2023 11 27 37 25 0.00 0.0 0.0

2023 11 28 36 21 0.00 0.0 0.0

2023 11 29 26 23 T T 0.0

2023 11 30 28 24 0.02 0.3 T

Summary 42 31 1.89 0.8

Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCEI's quality control tests. "At Obs." = Temperature at time of observation

"T" values in the Precipitation or Snow category above indicate a "trace" value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.

Data value inconsistency may be present due to rounding calculations during the conversion process from Sl metric units to standard imperial units.




National Centers for Environmental Information
151 Patton Avenue

U.S. Department of Commerce

. . . o Record of Climatological
National Oceanic & Atmospheric Administration

Observations

National Environmental Satellite, Data, and Information Service These data are quality controlled and may not Asheville, North Carolina 28801
Current Location: Elev: 2355 ft. Lat: 47.6217° N Lon: 117.5280° W be identical to the original observations.
Station: SPOKANE INTERNATIONAL AIRPORT, WA US USW00024157 Generated on 06/17/2024 Observation Time Temperature: Unknown Observation Time Precipitation: 2400
Temperature (F) Precipitation Evaporation "Soil Temperature (F)"

v M . Obsbrvation Time: 2 R S beenvation Time 0 Arime 4in. Depth 8in. Depth

S n a At Rain E E SSSH!;(LPB stlﬁr;)dur Amount of

r ' y " i Obs. | welted | | |Snow.lce| | fgil lce | Movement | Evap.(in) | Ground | i Ground | vi

ax. in. ellets, (mi) over ax. in. over ax. in.
Snom{)Etc. a Hail (in) a G on g (see ™) (see®)
g g roun
(in)

2023 12 01 32 25 0.26 35 T

2023 12 02 38 26 0.35 1.8 3.9

2023 12 03 39 25 0.07 T 3.1

2023 12 04 39 32 0.12 0.0 2.0

2023 12 05 52 37 0.56 0.0 T

2023 12 06 50 44 0.64 0.0 0.0

2023 12 07 44 33 0.13 0.0 0.0

2023 12 08 41 27 T T 0.0

2023 12 09 35 26 0.33 4.2 0.0

2023 12 10 36 33 0.44 1.8 59

2023 12 11 36 33 0.01 0.0 3.1

2023 12 12 37 34 T 0.0 2.0

2023 12 13 36 28 0.00 0.0 1.2

2023 12 14 36 28 0.00 0.0 0.0

2023 12 15 40 30 0.00 0.0 0.0

2023 12 16 35 27 0.00 0.0 0.0

2023 12 17 35 30 0.00 0.0 0.0

2023 12 18 38 30 0.11 0.0 0.0

2023 12 19 39 33 0.11 0.0 0.0

2023 12 20 44 35 T 0.0 0.0

2023 12 21 39 33 0.00 0.0 0.0

2023 12 22 36 32 0.12 0.2 0.0

2023 12 23 33 23 0.00 0.0 0.0

2023 12 24 34 23 0.00 0.0 0.0

2023 12 25 35 26 0.00 0.0 0.0

2023 12 26 33 30 0.08 0.3 T

2023 12 27 37 32 T 0.0 T

2023 12 28 42 32 0.00 0.0 0.0

2023 12 29 45 35 0.00 0.0 0.0

2023 12 30 41 32 0.00 0.0 0.0

2023 12 31 40 33 0.01 0.0 0.0

Summary 39 31 3.34 11.8

Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCEI's quality control tests. "At Obs." = Temperature at time of observation

"T" values in the Precipitation or Snow category above indicate a "trace" value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.

Data value inconsistency may be present due to rounding calculations during the conversion process from S| metric units to standard imperial units.




National Centers for Environmental Information
151 Patton Avenue

U.S. Department of Commerce

. . . o Record of Climatological
National Oceanic & Atmospheric Administration

Observations

National Environmental Satellite, Data, and Information Service These data are quality controlled and may not Asheville, North Carolina 28801
Current Location: Elev: 2355 ft. Lat: 47.6217° N Lon: 117.5280° W be identical to the original observations.
Station: SPOKANE INTERNATIONAL AIRPORT, WA US USW00024157 Generated on 06/17/2024 Observation Time Temperature: Unknown Observation Time Precipitation: 2400
Temperature (F) Precipitation Evaporation "Soil Temperature (F)"

v M . Obsbrvation Time: 2 R S beenvation Time 0 Arime 4in. Depth 8in. Depth

S n a At Rain E E SSSH!;(LPB stlﬁr;)dur Amount of

r ' y " i Obs. | welted | | |Snow.lce| | fgil lce | Movement | Evap.(in) | Ground | i Ground | vi

ax. in. ellets, (mi) over ax. in. over ax. in.
Snom{)Etc. a Hail (in) a G on g (see ™) (see®)
g g roun
(in)

2024 01 01 36 31 0.00 0.0 0.0

2024 01 02 38 32 0.00 0.0 0.0

2024 01 03 37 33 0.05 0.1 T

2024 01 04 37 32 0.02 T 0.0

2024 01 05 37 31 0.00 0.0 0.0

2024 01 06 40 31 0.19 2.0 0.0

2024 01 07 31 22 T T 1.2

2024 01 08 33 21 0.15 1.1 1.2

2024 01 09 39 31 0.28 0.1 2.0

2024 01 10 32 24 T 0.1 1.2

2024 01 11 29 13 T T 1.2

2024 01 12 13 -7 0.00 0.0 T

2024 01 13 2 -10 0.00 0.0 T

2024 01 14 10 -4 0.00 0.0 T

2024 01 15 11 -2 0.00 0.0 T

2024 01 16 18 5 T T T

2024 01 17 20 9 0.49 51 1.2

2024 01 18 21 7 0.01 T 3.9

2024 01 19 22 18 0.10 1.1 51

2024 01 20 30 22 0.04 T 51

2024 01 21 36 30 0.23 0.0 3.9

2024 01 22 42 34 0.05 0.0 3.1

2024 01 23 40 35 0.01 0.0 1.2

2024 01 24 39 31 0.06 0.0 T

2024 01 25 40 32 T 0.0 T

2024 01 26 46 31 0.02 0.0 0.0

2024 01 27 45 35 0.35 0.0 0.0

2024 01 28 55 39 0.03 0.0 0.0

2024 01 29 49 36 0.00 0.0 0.0

2024 01 30 41 34 0.00 0.0 0.0

2024 01 31 46 35 T 0.0 0.0

Summary 33 23 2.08 9.6

Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCEI's quality control tests. "At Obs." = Temperature at time of observation

"T" values in the Precipitation or Snow category above indicate a "trace" value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.

Data value inconsistency may be present due to rounding calculations during the conversion process from S| metric units to standard imperial units.




National Centers for Environmental Information
151 Patton Avenue

U.S. Department of Commerce

. . . o Record of Climatological
National Oceanic & Atmospheric Administration

Observations

National Environmental Satellite, Data, and Information Service These data are quality controlled and may not Asheville, North Carolina 28801
Current Location: Elev: 2355 ft. Lat: 47.6217° N Lon: 117.5280° W be identical to the original observations.
Station: SPOKANE INTERNATIONAL AIRPORT, WA US USW00024157 Generated on 06/17/2024 Observation Time Temperature: Unknown Observation Time Precipitation: 2400
Temperature (F) Precipitation Evaporation "Soil Temperature (F)"

v M . Obsbrvation Time: 2 R S beenvation Time 0 Arime 4in. Depth 8in. Depth

S n a At Rain E E SSSH!;(LPB stlﬁr;)dur Amount of

r ' y " i Obs. | welted | | |Snow.lce| | fgil lce | Movement | Evap.(in) | Ground | i Ground | vi

ax. in. ellets, (mi) over ax. in. over ax. in.
Snom{)Etc. a Hail (in) a G on g (see ™) (see®)
g g roun
(in)

2024 02 01 43 38 0.13 0.0 0.0

2024 02 02 43 37 0.02 0.0 0.0

2024 02 03 39 36 0.08 0.0 0.0

2024 02 04 40 33 0.10 T 0.0

2024 02 05 41 35 0.15 0.0 0.0

2024 02 06 46 35 0.00 0.0 0.0

2024 02 07 42 34 0.00 0.0 0.0

2024 02 08 39 34 0.01 0.0 0.0

2024 02 09 41 28 0.01 0.2 T

2024 02 10 40 26 0.00 0.0 0.0

2024 02 11 39 32 0.02 T 0.0

2024 02 12 41 30 0.35 0.0 0.0

2024 02 13 36 26 0.00 0.0 0.0

2024 02 14 36 24 0.00 0.0 0.0

2024 02 15 31 25 0.15 2.7 T

2024 02 16 35 18 0.00 0.0 2.0

2024 02 17 38 17 0.00 0.0 2.0

2024 02 18 35 28 0.09 0.8 2.0

2024 02 19 38 29 0.10 T 2.0

2024 02 20 44 35 0.03 T 1.2

2024 02 21 47 34 0.10 0.0 0.0

2024 02 22 48 34 0.00 0.0 0.0

2024 02 23 51 29 0.00 0.0 0.0

2024 02 24 50 37 0.00 0.0 0.0

2024 02 25 47 38 T 0.0 0.0

2024 02 26 42 29 T T 0.0

2024 02 27 37 24 0.02 0.4 0.0

2024 02 28 45 33 0.35 0.7 1.2

2024 02 29 48 34 0.32 0.1 0.0

Summary 41 31 2.03 4.9

Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCEI's quality control tests. "At Obs." = Temperature at time of observation

"T" values in the Precipitation or Snow category above indicate a "trace" value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.

Data value inconsistency may be present due to rounding calculations during the conversion process from S| metric units to standard imperial units.




National Centers for Environmental Information
151 Patton Avenue

U.S. Department of Commerce

. . . o Record of Climatological
National Oceanic & Atmospheric Administration

Observations

National Environmental Satellite, Data, and Information Service These data are quality controlled and may not Asheville, North Carolina 28801
Current Location: Elev: 2355 ft. Lat: 47.6217° N Lon: 117.5280° W be identical to the original observations.
Station: SPOKANE INTERNATIONAL AIRPORT, WA US USW00024157 Generated on 06/17/2024 Observation Time Temperature: Unknown Observation Time Precipitation: 2400
Temperature (F) Precipitation Evaporation "Soil Temperature (F)"

v M . Obsbrvation Time: 2 R S beenvation Time 0 Arime 4in. Depth 8in. Depth

S n a At Rain E E SSSH!;(LPB stlﬁr;)dur Amount of

r ' y " i Obs. | welted | | |Snow.lce| | fgil lce | Movement | Evap.(in) | Ground | i Ground | vi

ax. in. ellets, (mi) over ax. in. over ax. in.
Snom{)Etc. a Hail (in) a G on g (see ™) (see®)
g g roun
(in)

2024 03 01 42 32 0.04 T T

2024 03 02 37 28 0.23 2.6 T

2024 03 03 39 23 T 0.1 2.0

2024 03 04 38 27 0.04 0.7 1.2

2024 03 05 40 23 0.00 0.0 1.2

2024 03 06 40 22 0.00 0.0 T

2024 03 07 41 22 0.00 0.0 T

2024 03 08 47 25 0.00 0.0 T

2024 03 09 52 32 0.03 0.0 0.0

2024 03 10 49 35 0.05 T 0.0

2024 03 11 49 35 0.05 0.0 0.0

2024 03 12 50 34 T T 0.0

2024 03 13 48 29 T 0.0 T

2024 03 14 53 28 0.00 0.0 0.0

2024 03 15 58 32 0.00 0.0 0.0

2024 03 16 68 37 0.00 0.0 0.0

2024 03 17 70 41 0.00 0.0 0.0

2024 03 18 69 39 0.00 0.0 0.0

2024 03 19 69 40 0.00 0.0 0.0

2024 03 20 64 43 0.00 0.0 0.0

2024 03 21 56 41 0.00 0.0 0.0

2024 03 22 61 40 0.01 0.0 0.0

2024 03 23 49 39 T 0.0 0.0

2024 03 24 44 33 0.07 T 0.0

2024 03 25 49 30 T T 0.0

2024 03 26 50 35 0.02 0.0 0.0

2024 03 27 45 33 0.42 0.0 0.0

2024 03 28 49 35 0.02 0.0 0.0

2024 03 29 52 34 0.00 0.0 0.0

2024 03 30 55 31 0.00 0.0 0.0

2024 03 31 57 35 0.00 0.0 0.0

Summary 51 33 0.98 34

Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCEI's quality control tests. "At Obs." = Temperature at time of observation

"T" values in the Precipitation or Snow category above indicate a "trace" value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.

Data value inconsistency may be present due to rounding calculations during the conversion process from S| metric units to standard imperial units.




National Centers for Environmental Information
151 Patton Avenue

U.S. Department of Commerce

. . . o Record of Climatological
National Oceanic & Atmospheric Administration

Observations

National Environmental Satellite, Data, and Information Service These data are quality controlled and may not Asheville, North Carolina 28801
Current Location: Elev: 2355 ft. Lat: 47.6217° N Lon: 117.5280° W be identical to the original observations.
Station: SPOKANE INTERNATIONAL AIRPORT, WA US USW00024157 Generated on 06/17/2024 Observation Time Temperature: Unknown Observation Time Precipitation: 2400
Temperature (F) Precipitation Evaporation "Soil Temperature (F)"

v M . Obsbrvation Time: 2 R S beenvation Time 0 Arime 4in. Depth 8in. Depth

S n a At Rain E E SSSH!;(LPB stlﬁr;)dur Amount of

r ' y " i Obs. | welted | | |Snow.lce| | fgil lce | Movement | Evap.(in) | Ground | i Ground | vi

ax. in. ellets, (mi) over ax. in. over ax. in.
Snom{)Etc. a Hail (in) a G on g (see ™) (see®)
g g roun
(in)

2024 04 01 66 35 0.00 0.0 0.0

2024 04 02 73 45 0.00 0.0 0.0

2024 04 03 59 43 0.01 0.0 0.0

2024 04 04 55 40 0.17 0.0 0.0

2024 04 05 43 32 0.26 1.0 0.0

2024 04 06 49 38 T 0.0 0.0

2024 04 07 51 35 0.00 0.0 0.0

2024 04 08 52 34 0.01 0.0 0.0

2024 04 09 61 37 0.01 0.0 0.0

2024 04 10 58 32 0.00 0.0 0.0

2024 04 11 63 39 0.00 0.0 0.0

2024 04 12 65 49 0.00 0.0 0.0

2024 04 13 71 45 0.00 0.0 0.0

2024 04 14 77 47 0.00 0.0 0.0

2024 04 15 63 44 0.00 0.0 0.0

2024 04 16 52 32 0.02 T 0.0

2024 04 17 53 29 0.00 0.0 0.0

2024 04 18 53 34 0.03 0.0 0.0

2024 04 19 58 34 0.00 0.0 0.0

2024 04 20 67 35 T 0.0 0.0

2024 04 21 56 39 T 0.0 0.0

2024 04 22 60 32 0.00 0.0 0.0

2024 04 23 68 38 0.00 0.0 0.0

2024 04 24 66 42 0.00 0.0 0.0

2024 04 25 61 45 T 0.0 0.0

2024 04 26 63 46 0.00 0.0 0.0

2024 04 27 61 44 0.00 0.0 0.0

2024 04 28 60 43 0.00 0.0 0.0

2024 04 29 55 36 0.01 T 0.0

2024 04 30 52 31 0.04 T 0.0

Summary 60 39 0.56 1.0

Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCEI's quality control tests. "At Obs." = Temperature at time of observation

"T" values in the Precipitation or Snow category above indicate a "trace" value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.

Data value inconsistency may be present due to rounding calculations during the conversion process from Sl metric units to standard imperial units.




National Centers for Environmental Information
151 Patton Avenue

U.S. Department of Commerce

. . . o Record of Climatological
National Oceanic & Atmospheric Administration

Observations

National Environmental Satellite, Data, and Information Service These data are quality controlled and may not Asheville, North Carolina 28801
Current Location: Elev: 2355 ft. Lat: 47.6217° N Lon: 117.5280° W be identical to the original observations.
Station: SPOKANE INTERNATIONAL AIRPORT, WA US USW00024157 Generated on 06/17/2024 Observation Time Temperature: Unknown Observation Time Precipitation: 2400
Temperature (F) Precipitation Evaporation "Soil Temperature (F)"

v M . Obsbrvation Time: 2 R S beenvation Time 0 Arime 4in. Depth 8in. Depth

S n a At Rain E E SSSH!;(LPB stlﬁr;)dur Amount of

r ' y " i Obs. | welted | | |Snow.lce| | fgil lce | Movement | Evap.(in) | Ground | i Ground | vi

ax. in. ellets, (mi) over ax. in. over ax. in.
Snom{)Etc. a Hail (in) a G on g (see ™) (see®)
g g roun
(in)

2024 05 01 58 36 T 0.0 0.0

2024 05 02 65 36 0.00 0.0 0.0

2024 05 03 66 42 0.00 0.0 0.0

2024 05 04 68 52 T 0.0 0.0

2024 05 05 56 46 0.36 0.0 0.0

2024 05 06 60 41 0.10 0.0 0.0

2024 05 07 62 37 T 0.0 0.0

2024 05 08 63 41 0.00 0.0 0.0

2024 05 09 77 42 0.00 0.0 0.0

2024 05 10 82 51 0.00 0.0 0.0

2024 05 11 83 54 0.00 0.0 0.0

2024 05 12 84 56 0.00 0.0 0.0

2024 05 13 77 54 0.00 0.0 0.0

2024 05 14 76 49 0.00 0.0 0.0

2024 05 15 78 51 0.00 0.0 0.0

2024 05 16 79 54 T 0.0 0.0

2024 05 17 64 a7 0.00 0.0 0.0

2024 05 18 61 41 T 0.0 0.0

2024 05 19 61 42 0.04 T 0.0

2024 05 20 69 37 0.00 0.0

2024 05 21 64 42 0.07 0.0 0.0

2024 05 22 57 45 0.22 0.0 0.0

2024 05 23 66 42 0.00 0.0 0.0

2024 05 24 70 47 0.00 0.0 0.0

2024 05 25 63 47 0.00 0.0 0.0

2024 05 26 64 41 T 0.0 0.0

2024 05 27 76 52 0.00 0.0 0.0

2024 05 28 74 51 0.03 0.0 0.0

2024 05 29 65 44 0.01 0.0 0.0

2024 05 30 66 37 0.00 0.0 0.0

2024 05 31 71 44 0.00 0.0 0.0

Summary 69 45 0.83 0.0

Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCEI's quality control tests. "At Obs." = Temperature at time of observation

"T" values in the Precipitation or Snow category above indicate a "trace" value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.

Data value inconsistency may be present due to rounding calculations during the conversion process from S| metric units to standard imperial units.




U.S. Department of Commerce National Centers for Environmental Information

Record of Climatological

National Oceanic & Atmospheric Administration Observations 151 Patton Avenue
National Environmental Satellite, Data, and Information Service These data are quality controlled and may not Asheville, North Carolina 28801
Current Location: Elev: 2355 ft. Lat: 47.6217° N Lon: 117.5280° W be identical to the original observations.
Station: SPOKANE INTERNATIONAL AIRPORT, WA US USW00024157 Generated on 06/17/2024 Observation Time Temperature: Unknown Observation Time Precipitation: 2400
Temperature (F) Precipitation Evaporation "Soil Temperature (F)"

I 24 Hour Amounts Ending at | AL Obs. 4in. Deph 8 in. Depth

S n a At Rain F F SSSHL'(L.CB stlﬁr?dur Amount of

r rt1 y M Mi Obs. Melted I Slgol\fv,tlce I Hail, Ice | Movement | Evap. (in) Gcround M Vi Gcround " i

ax. in. ellets, (mi) over ax. in. over ax. in.
Snom{)Etc. a Hail (in) a G on g (see ™) (see®)
g g roun
(in)

2024 06 01 71 51 T 0.0 0.0

2024 06 02 67 49 0.25 0.0 0.0

2024 06 03 64 48 0.23 0.0 0.0

2024 06 04 70 45 0.03 0.0 0.0

2024 06 05 70 a7 0.00 0.0 0.0

2024 06 06 79 50 0.00 0.0 0.0

2024 06 07 82 55 0.00 0.0 0.0

2024 06 08 84 53 0.00 0.0 0.0

2024 06 09 80 58 0.00 0.0 0.0

2024 06 10 81 54 0.00 0.0 0.0

2024 06 11 84 56 0.00 0.0 0.0

2024 06 12

2024 06 13

2024 06 14

2024 06 15

2024 06 16

2024 06 17

2024 06 18

2024 06 19

2024 06 20

2024 06 21

2024 06 22

2024 06 23

2024 06 24

2024 06 25

2024 06 26

2024 06 27

2024 06 28

2024 06 29

2024 06 30

Summary 69 47 0.51 0.0

Empty, or blank, cells indicate that a data observation was not reported.

*Ground Cover: 1=Grass; 2=Fallow; 3=Bare Ground; 4=Brome grass; 5=Sod; 6=Straw mulch; 7=Grass muck; 8=Bare muck; 0=Unknown

"s" This data value failed one of NCEI's quality control tests. "At Obs." = Temperature at time of observation

"T" values in the Precipitation or Snow category above indicate a "trace" value was recorded.

"A" values in the Precipitation Flag or the Snow Flag column indicate a multiday total, accumulated since last measurement, is being used.

Data value inconsistency may be present due to rounding calculations during the conversion process from Sl metric units to standard imperial units.
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Table F-1

Pilot Infiltration Test Analysis - Main Pond (IT-1)1

Estates Project
Spokane Valley, Washington
Pilot Constant Head Falling Head
Infiltration Date TestPit | TestPit | TestPit | TestPit | TestPit Time Elapsed | Depthto Water Interval Interval Stabilized Interval Stabilized
Test Property Completed | Length Width Depth Area Area Time Interval Time Water Height Totalizer | Discharge | Flow Rate | Flow Rate Rate® Rate** Rate® Rate ** Notes
() () (i) () (in?) (minutes) | (hours) (1) (ft) (gallons) | (gallons) (gpm) (in®/hr) (in/hr) (in/hr) (in/hr) (in/hr)
Im1 Ridgemont Estates | 03/18/24 102 11.0 2.00 1119 16,109 11:00 0.00 Dry 0.00 448605.0 - - - - Pit is dry. Begin injection.
11:14 14 0.23 2.28 133 449576.0 971.0 69.36 961,290 59.67 Injection paused.
12:05 51 1.08 235 125 474112 0.0 0.00 0 0.00 1.06 Flow meter replaced to accommodate low flow.
12:30 25 1.50 2.39 121 474112 0.0 0.00 0 0.00 1.20
13:07 37 212 244 117 474112 0.0 0.00 0 0.00 0.89
13:18 11 2.30 245 115 474112 0.0 0.00 0 0.00 1.02 Injection resumed.
13:30 12 2.50 245 116 47423.8 12.6 1.05 14,553 0.90
13:45 15 2.75 245 115 47451.8 28.0 1.87 25,872 1.61
14:00 15 3.00 243 117 47476.2 24.4 1.63 22,546 1.40
14:15 15 3.25 243 117 47499.8 23.6 157 21,806 1.35 Flow rate adjusted to maintain head.
14:30 15 3.50 244 117 47500.6 0.8 0.05 739 0.05
14:45 15 3.75 243 117 47517.1 16.5 1.10 15,246 0.95
15:00 15 4.00 244 117 475315 14.4 0.96 13,306 0.83
15:15 15 4.25 244 117 47546.4 14.9 0.99 13,768 0.85
15:30 15 4.50 244 117 47560.4 14.0 0.93 12,936 0.80
15:45 15 4.75 244 117 47575.0 14.6 0.97 13,490 0.84
16:00 15 5.00 244 117 47590.5 15.5 1.03 14,322 0.89 0.85 Water off. Begin falling head
16:10 10 5.17 245 116 0.75
16:20 10 5.33 2.46 114 113
16:30 10 5.50 248 113 113
16:40 10 5.67 249 111 0.75
16:50 10 5.83 2.50 110 0.75
17:00 10 6.00 251 1.09 0.75
17:10 10 6.17 253 1.08 113
17:20 10 6.33 2.54 1.07 0.75
17:30 10 6.50 255 1.05 113
17:40 10 6.67 257 1.03 1.50
17:50 10 6.83 2.60 1.01 1.88
18:00 10 7.00 2.61 0.99 0.75 1.03
Notes:

*Infiltration test performed in general accordance with the 2019 Stormwater Management Manual for Eastern Washington.

2 Flow rate represents the injection rate into the pit.

* Infiltration rate is calculated by the following equation: Infiltration rate (1) = Flow Rate (Q) / Pit Area (4).
# Average infiltration rate for the final hour of the constant head period.

© Average infiltration rate for the falling head period.

ft = feet; in = inches; gom = gallons per minute; hr = hour.
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Table F-2

Full-Scale Drywell Test Analysis - Radco Pond (IT-2)1
Ridgemont Estates Stormwater Improvement Project
Spokane Valley, Washington

Time Elapsed Meter Flow Flow Total Flow Total Flow Depth
of Day Time? Reading Rate Rate Volume Volume to Water® Head"® Notes
minutes gallons gpm cfs gallons cubic feet feet feet
10:10 0 449,583 0 0 0 0 11.67 0 Static conditions - Flow begins
10:20 10 451,174 159 0.35 1,591 213 8.70 2.97 Begin constant-head test
10:25 15 452,662 298 0.66 3,079 412 8.60 3.07
10:30 20 454,105 289 0.64 4,522 605 8.50 3.17
10:35 25 455,412 261 0.58 5,829 779 8.40 3.27
10:40 30 456,752 268 0.60 7,169 958 8.48 3.19
10:45 35 458,138 277 0.62 8,555 1,144 8.30 3.37
10:50 40 459,528 278 0.62 9,945 1,330 8.30 3.37
10:55 45 460,948 284 0.63 11,365 1,519 8.22 3.45
11:00 50 462,391 289 0.64 12,808 1,712 8.28 3.39
11:05 55 463,705 263 0.59 14,122 1,888 8.22 3.45
11:10 60 465,170 293 0.65 15,587 2,084 8.23 3.44
11:15 65 466,642 294 0.66 17,059 2,281 8.17 3.50
11:20 70 467,836 239 0.53 18,253 2,440 8.19 3.48
11:25 75 469,221 277 0.62 19,638 2,625 8.09 3.58
11:30 80 470,610 278 0.62 21,027 2,811 8.10 3.57
11:35 85 472,054 289 0.64 22,471 3,004 8.08 3.59
11:40 90 473,377 265 0.59 23,794 3,181 8.10 3.57
11:50 100 476,145 277 0.62 26,562 3,551 8.08 3.59
11:55 105 477,524 276 0.61 27,941 3,735 8.07 3.60
12:00 110 478,923 280 0.62 29,340 3,922 8.09 3.58
12:05 115 480,300 275 0.61 30,717 4,107 8.07 3.60
12:10 120 481,717 283 0.63 32,134 4,296 8.06 3.61 Falling Head Test
12:10:30 121 9.55 2.12
12:11:00 121 9.87 1.80
12:11:30 122 10.32 1.35
12:12:00 122 10.48 1.19
12:12:30 122 10.81 0.86
12:13:00 123 11.12 0.55
12:14:00 124 11.28 0.39
12:15:00 125 11.51 0.16
12:16:00 126 11.67 0.00 Dry
Design Outfall Rate®
Stabilized flow rate (Q) in cubic feet per second (cfs) 0.617
Head within drywell (H) in feet 3.56
Maximum design drywell head (Hp) in feet 11.7
Normalized outflow rate (qa) in cfs 2.030
Factor of Safety (FS) 2.5|%Fines = unknown
Design outflow rate (qp) in cfs 0.812

Notes:
*Infiltration test performed in general accordance with the 2019 Stormwater Management Manual for Eastern Washington.
2Elapsed time referenced to beginning of test on March 19, 2024
*Depth to water measured from the top of the drywell rim.
“Head refers to induced head level within the drywell.
®Constant-head maintained at the maximum flow rate that could be achieved during the test.

®Design outflow rate based upon the Spokane Regional Stormwater Manual, Appendix 4B.
Drywell Condition: double-depth concrete; diameter = 4.0 ft; total depth = 11.67 ft; active barrel = 8.17 ft; filter fabric exterior lining.

File No. 11264-044-00
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Table F-3

Full-Scale Drywell Test Analysis - East 24th Avenue (IT-3)1
Ridgemont Estates Stormwater Improvement Project

Spokane Valley, Washington

Time Elapsed Meter Flow Flow Total Flow Total Flow Depth
of Day Time? Reading Rate Rate Volume Volume to Water® Head"® Notes
minutes gallons gpm cfs gallons cubic feet feet feet
9:35 [0] 481,753 0.00 [0} (0] [0} 11.67 0 Static conditions - Flow begins
9:45 10 482,005 25.20 0.056 252 34 7.52 4.15 Begin constant-head test
9:50 15 482,169 32.80 0.073 416 56 7.50 4.17
10:00 25 47,604.3 1.05 0.002 427 57 7.84 3.83 Flow meter replaced to accommodate low flow
10:10 35 47,671.2 6.69 0.015 493 66 7.72 3.95
10:15 40 47,684.0 2.56 0.006 506 68 7.68 3.99
10:20 45 47,701.8 3.56 0.008 524 70 7.65 4.02
10:25 50 47,7247 4.58 0.010 547 73 7.60 4.07
10:30 55 47,742.3 3.52 0.008 565 75 7.60 4.07
10:35 60 47,758.0 3.14 0.007 580 78 7.60 4.07
10:40 65 47,773.9 3.18 0.007 596 80 7.60 4.07
10:45 70 47,790.0 3.22 0.007 612 82 7.61 4.06
10:50 75 47,811.8 4.36 0.010 634 85 7.58 4.09
10:55 80 47,828.5 3.34 0.007 651 87 7.60 4.07
11:00 85 47,845.2 3.34 0.007 667 89 7.60 4.07
11:05 90 47,862.4 3.44 0.008 685 92 7.60 4.07
11:10 95 47,879.2 3.36 0.007 701 94 7.60 4.07
11:15 100 47,895.8 3.32 0.007 718 96 7.60 4.07
11:20 105 47,912.7 3.38 0.008 735 98 7.60 4.07
11:25 110 47,929.4 3.34 0.007 752 100 7.60 4.07
11:30 115 47,946.2 3.36 0.007 768 103 7.60 4.07
11:35 120 47,962.8 3.32 0.007 785 105 7.60 4.07 Falling Head Test
11:40 125 7.69 3.98
11:45 130 7.86 3.81
11:50 135 8.02 3.65
11:55 140 8.13 3.54
12:00 145 8.22 3.45
12:05 150 8.33 3.34
12:10 155 8.43 3.24
12:15 160 8.54 3.13
12:20 165 8.62 3.05
12:25 170 8.70 2.97
Design Outfall Rate®
Stabilized flow rate (Q) in cubic feet per second (cfs) 0.008
Head within drywell (H) in feet 4.07
Maximum design drywell head (Hp) in feet| 7.42
Normalized outflow rate (q,) in cfs 0.014
Factor of Safety (FS) 2.5|%Fines = unknown
Design outflow rate (qp) in cfs 0.0055
Notes:

*Infiltration test performed in general accordance with the 2019 Stormwater Management Manual for Eastern Washington.
2Elapsed time referenced to beginning of test on March 19, 2024

*Depth to water measured from the top of the drywell rim.
“Head refers to induced head level within the drywell.

*Constant-head maintained at the maximum flow rate that could be achieved given the available drywell infiltration area during the test.
¢Design outflow rate based upon the Spokane Regional Stormwater Manual, Appendix 4B.
Drywell Condition: double-depth concrete; diameter = 4.0 ft; total depth = 11.67 ft; approx. active barrel = 6.08 ft (base to bottom of outfall pipe); approx. 10-inch-diameter inlet pipe on south side of drywell at 4.25 ft below
rim (measured to bottom of inlet); approx. 8-inch-diameter outlet pipe on west side of drywell at 5.58 ft below rim (measured to bottom); moderately silted bottom barrel.
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1. Water height refers to water level above the bottom of the test pit.

Ridgemont Estates Stormwater Improvements Project
Spokane Valley, Washington
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Appendix G
Report Limitations and Guidelines for Usel

This appendix provides information to help you manage your risks with respect to the use of this report.

Read These Provisions Closely

Some clients, design professionals and contractors may not recognize that the geoscience practices
(geotechnical engineering or hydrogeology) are far less exact than other engineering and natural science
disciplines. This lack of understanding can create unrealistic expectations that could lead to
disappointments, claims and disputes. GeoEngineers includes these explanatory “limitations” provisions in
our reports to help reduce such risks. Please confer with GeoEngineers if you are unclear how these “Report
Limitations and Guidelines for Use” apply to your project or site.

Hydrogeologic and/or Geotechnical Services are Performed for Specific Purposes,
Persons and Projects

This report has been prepared for use by Osborn Consulting and the City of Spokane Valley. This report may
be made available in its entirety to others for information only. This report is not intended for use by others,
and the information contained herein is not applicable to other sites.

GeoEngineers structures our services to meet the specific needs of our clients. For example, a
hydrogeologic and/or geotechnical study conducted for a civil engineer or architect may not fulfill the needs
of a construction contractor or even another civil engineer or architect that are involved in the same project.
Each hydrogeologic and/or geotechnical study is unique and prepared solely for the specific client and
project site. No one except Osborn Consulting or the City of Spokane Valley should rely on this report without
first conferring with GeoEngineers. This report should not be applied for any purpose or project except the
one originally contemplated.

A Hydrogeologic and/or Geotechnical Report Is Based on a Unique Set of Project-
Specific Factors

GeoEngineers considered a number of unique, project-specific factors when establishing the scope of
services for this project and report. Unless GeoEngineers specifically indicates otherwise, do not rely on
this report if it was:

m Not prepared for you,

m Not prepared for your project,

m Not prepared for the specific site explored, or

m Completed before important project changes were made.

1 Developed based on material provided by GBA, GeoProfessional Business Association; www.geoprofessional.org.
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If important changes are made after the date of this report, GeoEngineers should be given the opportunity
to review our interpretations and recommendations and provide written modifications or confirmation, as
appropriate.

Subsurface Conditions Can Change

This hydrogeologic and geotechnical report is based on conditions that existed at the time the study was
performed. The findings and conclusions of this report may be affected by the passage of time, by manmade
events such as construction on or adjacent to the site, or by natural events such as floods, earthquakes,
slope instability or groundwater fluctuations. Always contact GeoEngineers before applying a report to
determine if it remains applicable.

Hydrogeologic and/or Geotechnical Findings Are Professional Opinions

Our interpretations of subsurface conditions are based on field observations from widely spaced sampling
locations at the site. Site exploration identifies subsurface conditions only at those points where subsurface
tests are conducted or samples are taken. GeoEngineers reviewed field and laboratory data and then
applied our professional judgment to render an opinion about subsurface conditions throughout the site.
Actual subsurface conditions may differ, sometimes significantly, from those indicated in this report. Our
report, conclusions and interpretations should not be construed as a warranty of the subsurface conditions.

A Hydrogeologic and/or Geotechnical Report Could Be Subject to Misinterpretation

Misinterpretation of this report by other design team members can result in costly problems. You could
lower that risk by having GeoEngineers confer with appropriate members of the design team after
submitting the report. Also retain GeoEngineers to review pertinent elements of the design team's plans
and specifications. Contractors can also misinterpret a hydrogeologic and/or geotechnical report. Reduce
that risk by having GeoEngineers participate in pre-bid and preconstruction conferences, and by providing
construction observation.

Do Not Redraw the Exploration Logs

Geotechnical engineers and geologists prepare final boring and testing logs based upon their interpretation
of field logs and laboratory data. To prevent errors or omissions, the logs included in a geotechnical
engineering or geologic report should never be redrawn for inclusion in architectural or other design
drawings. Only photographic or electronic reproduction is acceptable but recognize that separating logs
from the report can elevate risk.

File No. 11264-004-00 G EOE NGINEERS / ”



Osborn
Consulting

APPENDIX C
SITE VISIT PHOTOS

Appendix C
Site Visit Photos Page | C-1



North Problem Area

Figure 1: Sinkhole at the intersection of Conklin Road and Ridgemont Drive observed by city
maintenance crew and submitted as a QAlert 12/27/2023. Photo taken by maintenance crew; hole
was then covered by large metal plate.



Figure 2: Photo taken inside the sinkhole located at the intersection of Conklin Road and Ridgemont
Drive. Soils have eroded and top of culvert has rusted and collapsed. Photo taken 12/27/2023.



Figure 3: Ponding water at the Radco Drive cul-de-sac. Heavy ponding with nowhere for the water to
drain causing damage to the road. Photo taken 1/22/2024.



Figure 4: Upstream end of open channel ditch located between Conklin Road and Vera Crest Drive.
Photo Taken 10/17/2024.



Figure 5: Downstream end of open channel ditch located between Conklin Road and Vera Crest
Drive. Flow in this channel drains to the 16th Avenue infiltration pond. Photo taken 1/17/2024.



Central Problem Area

Figure 6: Ground water seeping out of hillside at the top of the Radco open channel ditch. Observed
by Osborn in the field during wet conditions. The pipe which runs down this hillside is 50%
collapsed and is likely infiltrates water into hillside. Photo taken 1/22/2024.



;k v

Figure 7: Upstream end of the Radco open channel ditch. Flow is clearly visible in the open
channel, but seems to dissipate the further down the open channel you go. Photo taken 1/22/2024.



Figure 8: Midpoint of the Radco open channel ditch. Flow is still clearly visible but has significantly
less flow than at the upstream end of this channel. Photo taken 1/22/2024.



Figure 9: Downstream end of Radco open channel ditch. Flow did not reach the end of the open
channel ditch; pipe was observed to be dry (see Figure 10). This supports the theory that flow does
not reach the Radco infiltration pond. Photo taken 1/22/2024.



Figure 10: Inlet pipe located at the end of the Radco open channel ditch. Despite flow being present
higher up in this open channel ditch, flow does not reach this inlet pipe and has been observed to
be dry. Photo taken 1/22/2024.



Figure 11: Inlet pipe located at the end of the Radco open channel ditch. Photo taken 11/16/2024.



Figure 12: Outlet pipe to the Radco infiltration pond intended to convey flow from the Radco open
channel ditch. Pipe observed to be dry throughout various site visits, reinforcing the belief that
water is not reaching this pond. Photo taken 5/28/2024.



Figure 13: Radco infiltration pond observed during site visit. Photo taken 11/16/2024.



Figure 14: Radco infiltration pond observed during site visit. Photo taken 1/16/2024.



Figure 15: Ponding water at the intersection of 22nd Avenue and Vera Crest Drive. Water has been
observed to pond here during various site visits, failing to reach the catch basin shown in the
picture. Photo taken 1/22/2024.



South Problem Area
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Figure 16: Qalert submitted by residents living on Timberlane Drive. Residents stated that water

was ponding in the roadway and flooding over their driveway and into their garage. Photo submitted
by residents on 12/27/2024.



Figure 17: Qalert submitted by resident with groundwater springs on 24th Avenue 6/3/2019. Osborn
observed these conditions in the field and took this picture during abnormally cold weather. Photo
taken 1/16/2024.



Figure 18: Qalert submitted by resident with groundwater springs on 24th Avenue 6/3/2019. Osborn
observed these conditions in the field and took this picture during abnormally cold weather. Photo
taken 1/16/2024.



Figure 19: HOA owned Timberlane pond located between Seabiscuit Drive and Saltese Road. Photo
taken 1/22/2024.



Figure 20: HOA owned Timberlane pond located between Seabiscuit Drive and Saltese Road. Photo
taken 1/22/2024.



Figure 21: Property impacts at the intersection of Timberlane Drive and 24th Avenue observed by
Osborn. Photo taken 1/22/2024.



Figure 22: Property impacts at the intersection of Timberlane Drive and 24th Avenue observed by
Osborn. Photo taken 1/22/2024.



Figure 23: Ponding observed at Cameron Court cul-de-sac by Osborn. Photo taken 1/22/2024.



Figure 24: Failing drywell observed in Cameron Court cul-de-sac by Osborn. Photo taken
1/22/2024.
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Spokane Valley Storm
© Flow Monitoring Location §

Stormwater
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) —— Pipes & Culverts

Continues into main
infiltration pond

Flow Monitor Subbasins
Flow Monitor #1

City of Spokane Valley Ridgemont Estates Stormwater Improvements Project

Flow Monitor #1 Installation o _ _ _
Osborn Date:11/30/2023 Flow monitor installed 10/31/2023 into 24-inch CMP pipe.
Consulting water flows from open channel into pipe.
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City of Spokane Valley Ridgemont Estates Stormwater Improvements Project

Flow Monitor #2 Installation

Date:11/30/2023 Flow monitor installgd 1Q/31/2023 into 24-inch CMP pipe.
Water flows out of pipe into open channel.
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City of Spokane Valley Ridgemont Estates Stormwater Improvements Project

Flow Monitor #3 Installation
Osborn Date:11/30/2023 Flow monitor installed 11/21/2023 into 18-inch CMP pipe
Consulting ’ located inside concrete inlet structure.
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Able to video entire length. Condition fair.
Concrete/ earth partially blocking outlet.
Recommend Cleaning.

> ft. No sediment.
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' sw14051 - Pipe collapsed 50%
. at top of pipe at ~105 ft. Pipe

.. distance on video incorrect.
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Pipe outlet is 6" perf pvc. AAAran a push
camera up the pipe 70', but was unable to

' 4 connects with the 18" corrugated alluminum
' pipe, but there is about 100" of pipe in
i between. Original pipe outlet location is
~ buried. Current owner has never seen that
pipe end.

only able to jet and
Camera ~25' down
from CB on road. Hit
roots most likely from
mature arborvitaes.




Mainline Survey Pictures of SW14072 Project CSV Veracrest Storm

Work Order Daté)8:11 20240215 Sheet 1

Street Vera Crest Drive
City Spokane Valley Weather
Location
Up Node SW14072 Down Node Outflow Direction Downstream

Date: 02/15/2024
Distance: 0.7 ft
Obs:

MSA - Miscellaneous
Survey Abandoned

Comments:

Pipe too full




Pipe Graphic for SW14072

Project CSV Veracrest Storm

Sheet 1 Surveyor AS Certificate 1 System Owner

Reviwed By Reviewer # Work Order

Customer PO Media Label

Date 20240215 08:11 Weather PreClean No Pre-Cleaning Date Cleaned

Flow Control Purpose Direction Downstream
Inspection Status Complete Inspection Consequence of Failure Pressure

Inspection Technology Used

||:| cCTV [ JLaser [ |Sonar [ |Sidewall [ | Zoom [ ]| Other

Street Vera Crest Drive

City Spokane Valley Drainage Area

Location Pipe Use Stormwater Pipe

Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining

Coating Joint Length ft Total Length 0.7 ft

Len. Surveyed 0.7 ft Year Constructed Year Rehabilitated

Up SW14072 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation

Down Outflow Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation

Coordinate System
GPS Accuracy
Additionl Info

Vertical Datum

N
0.0 Ft
N_
0.0 Ft
wn o
S S
< o
< LA}
o| |2
0.7 Ft
0.7 Ft /\
N4

Miscellaneous Structural O&M  Constructional

Manhole [SW14072]
Miscellaneous Water Level 5%

0 7 Miccellaneniis Siirvev

Miscellaneous Survey Abandoned [Pipe too i




Tabular Report for SW14072

Project CSV Veracrest Storm

Sheet 1 Surveyor AS

Reviwed By Reviewer #
Customer

Date 20240215 08:11 Weather

Flow Control
Inspection Status Complete Inspection

Certificate 1

Purpose
Consequence of Failure

System Owner
Work Order
PO Media Label
PreClean No Pre-Cleaning Date Cleaned
Direction Downstream

Pressure

Inspection Technology Used

||:| CcCTV [ JLaser [ |Sonar [ |Sidewall [ | Zoom [ ]| Other

Street Vera Crest Drive City Spokane Valley Drainage Area

Location Pipe Use Stormwater Pipe

Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining

Coating Joint Length ft Total Length 0.7 ft

Len. Surveyed 0.7 ft Year Constructed Year Rehabilitated

Up SW14072 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation

Down Outflow Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation

Coordinate System
GPS Accuracy
Additionl Info

Vertical Datum

Miscellaneous Structural o&M Constructional
Count | CD | Code Val 1 Val 2 % Jnt| Fr |To|Remarks
0.0 AMH - Manhole SW14072
0.0 MWL - Miscellaneous Water Level 005
0.7 MSA - Miscellaneous Survey Abandoned Pipe too full
0.7 ft Total Length Surveyed
Scores Pipe Rating Pipe Ratings Index Quick Score
Structural 0 0 0000
0O&M 0 0 0000
Overall 0 0 0000




Mainline Survey Pictures of SW14070 Project CSV Veracrest Storm

Work Order Daté8:31 20240215 Sheet 2

Street Vera Crest
City Spokane Valley Weather
Location
Up Node SW14070 Down Node Outflow Direction Downstream

Date: 02/15/2024
Distance: 63 ft

Obs:
AMH - Manhole

Comments:

Outflow




Pipe Graphic for SW14070

Project CSV Veracrest Storm

Sheet 2 Surveyor AS Certificate 1 System Owner

Reviwed By Reviewer # Work Order

Customer PO Media Label

Date 20240215 08:31 Weather PreClean No Pre-Cleaning Date Cleaned

Flow Control Purpose Direction Downstream
Inspection Status Complete Inspection Consequence of Failure Pressure

Inspection Technology Used

||:| cCTV [ JLaser [ |Sonar [ |Sidewall [ | Zoom [ ]| Other

Street Vera Crest

City Spokane Valley Drainage Area

Location Pipe Use Stormwater Pipe

Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining

Coating Joint Length ft Total Length 63.0 ft

Len. Surveyed 63.0 ft Year Constructed Year Rehabilitated

Up SW14070 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation

Down Outflow Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation

Coordinate System
GPS Accuracy
Additionl Info

Vertical Datum

7N
0.0 Ft
N
0.0 Ft
wn 0
= 5
('<D D
< o
S, 2
63.0 Ft
63.0 Ft|,—\
\__/

Miscellaneous Structural O&M  Constructional

Manhole [SW14070]
Miscellaneous Water Level 5%

A2 0 Manhnle

Manhole [Outflow]




Tabular Report for SW14070

Project CSV Veracrest Storm

Sheet 2 Surveyor AS

Reviwed By Reviewer #
Customer

Date 20240215 08:31 Weather

Flow Control
Inspection Status Complete Inspection

Certificate 1 System Owner
Work Order
Media Label

Date Cleaned

PO
PreClean No Pre-Cleaning
Purpose Direction Downstream

Consequence of Failure Pressure

Inspection Technology Used ||:| CcCTV [ JLaser [ |Sonar [ |Sidewall [ | Zoom [ ]| Other
Street Vera Crest City Spokane Valley Drainage Area
Location Pipe Use Stormwater Pipe
Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining
Coating Joint Length ft Total Length 63.0 ft
Len. Surveyed 63.0 ft Year Constructed Year Rehabilitated
Up SW14070 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Down Outflow Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Coordinate System Vertical Datum
GPS Accuracy
Additionl Info
Miscellaneous Structural O&M Constructional
Count | CD_| Code Vall | Val 2 % Jnt| Fr |To|Remarks
0.0 AMH - Manhole SW14070
0.0 MWL - Miscellaneous Water Level 005
63.0 AMH - Manhole Outflow
63.0 ft Total Length Surveyed
Scores Pipe Rating Pipe Ratings Index Quick Score
Structural 0 0 0000
O&M 0 0 0000
Overall 0 0 0000



Mainline Survey Pictures of SW14067 Project CSV Veracrest Storm

Work Order Daté9:01 20240215 Sheet 3
Street Vera Crest
City Spokane Valley Weather
Location
Up Node SW14067 Down Node Outflow Direction Downstream

74.7_MSA_From-_To-.jpg

Date:  02/15/2024  EySRateHb e
Distance: 74.7 ft
Obs:

MSA - Miscellaneous
Survey Abandoned

Comments:

Outflow



Pipe Graphic for SW14067

Project CSV Veracrest Storm

Sheet3 Surveyor AS Certificate 1 System Owner

Reviwed By Reviewer # Work Order

Customer PO Media Label

Date 20240215 09:01 Weather PreClean No Pre-Cleaning Date Cleaned

Flow Control Purpose Direction Downstream
Inspection Status Complete Inspection Consequence of Failure Pressure

Inspection Technology Used

||:| cCTV [ JLaser [ |Sonar [ |Sidewall [ | Zoom [ ]| Other

Street Vera Crest

City Spokane Valley Drainage Area

Location Pipe Use Stormwater Pipe

Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining

Coating Joint Length ft Total Length 74.7 ft

Len. Surveyed 74.7 ft Year Constructed Year Rehabilitated

Up SW14067 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation

Down Outflow Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation

Coordinate System
GPS Accuracy
Additionl Info

Vertical Datum

7N
0.0 Ft
N
0.0 Ft
wn 0
= 5
('<D D
< o
S, 2
74.7 Ft
747 Ft|
\__/

Miscellaneous Structural O&M  Constructional

Manhole [SW14067]
Miscellaneous Water Level 5%

02-15-24 09:08 \ ‘

74 7 Miccellaneniis Stirve

Miscellaneous Survey Abandoned [Outflow]




Tabular Report for SW14067

Project CSV Veracrest Storm

Sheet 3 Surveyor AS

Reviwed By Reviewer #
Customer

Date 20240215 09:01 Weather

Flow Control
Inspection Status Complete Inspection

Certificate 1

Purpose
Consequence of Failure

System Owner
Work Order
PO Media Label
PreClean No Pre-Cleaning Date Cleaned
Direction Downstream

Pressure

Inspection Technology Used

||:| CcCTV [ JLaser [ |Sonar [ |Sidewall [ | Zoom [ ]| Other

Street Vera Crest City Spokane Valley Drainage Area
Location Pipe Use Stormwater Pipe
Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining
Coating Joint Length ft Total Length 74.7 ft
Len. Surveyed 74.7 ft Year Constructed Year Rehabilitated
Up SW14067 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Down Outflow Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Coordinate System Vertical Datum
GPS Accuracy
Additionl Info
Miscellaneous Structural O&M Constructional
Count | CD_| Code Vall | Val 2 % Jnt| Fr |To|Remarks
0.0 AMH - Manhole SW14067
0.0 MWL - Miscellaneous Water Level 005
74.7 MSA - Miscellaneous Survey Abandoned Outflow
74.7 ft Total Length Surveyed
Scores Pipe Rating Pipe Ratings Index Quick Score
Structural 0 0 0000
O&M 0 0 0000
Overall 0 0 0000




Mainline Survey Pictures of SW14068 Project CSV Veracrest Storm

Work Order Dat€9:20 20240215 Sheet 4

Street Vera Crest
City Spokane Valley Weather
Location
Up Node SW14068 Down Node Outfall Direction Downstream

14.2_AMH_From-_To-.jpg

Upstream:=SW1L0EE
Do ream: 0utfalil

Date: 02/15/2024
Distance: 14.2 ft

Obs:
AMH - Manhole

Comments:

Outfall



Pipe Graphic for SW14068

Project CSV Veracrest Storm

Sheet4 Surveyor AS Certificate 1 System Owner

Reviwed By Reviewer # Work Order

Customer PO Media Label

Date 20240215 09:20 Weather PreClean No Pre-Cleaning Date Cleaned

Flow Control
Inspection Status Complete Inspection
Inspection Technology Used

Purpose Direction Downstream

Consequence of Failure Pressure

||:| cCTV [ JLaser [ |Sonar [ |Sidewall [ | Zoom [ ]| Other

Street Vera Crest City Spokane Valley Drainage Area
Location Pipe Use Stormwater Pipe
Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining
Coating Joint Length ft Total Length 14.2 ft
Len. Surveyed 14.2 ft Year Constructed Year Rehabilitated
Up SW14068 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Down Outfall Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Coordinate System Vertical Datum
GPS Accuracy
Additionl Info
Miscellaneous Structural O&M  Constructional
S g E R
O 00F  Manhole [SW14068]
N ' Miscellaneous Water Level 5%
0.0 Ft
14 2 Manhnle
2 )
©

2 ®

~E;

O

=3 S

14.2 Ft  Manhole [Outfall]
14.2 Ft /\




Tabular Report for SW14068

Project CSV Veracrest Storm

Sheet4 Surveyor AS

Reviwed By Reviewer #
Customer

Date 20240215 09:20 Weather

Flow Control
Inspection Status Complete Inspection

Certificate 1 System Owner
Work Order
Media Label

Date Cleaned

PO
PreClean No Pre-Cleaning
Purpose Direction Downstream

Consequence of Failure Pressure

Inspection Technology Used ||:| CcCTV [ JLaser [ |Sonar [ |Sidewall [ | Zoom [ ]| Other
Street Vera Crest City Spokane Valley Drainage Area
Location Pipe Use Stormwater Pipe
Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining
Coating Joint Length ft Total Length 14.2 ft
Len. Surveyed 14.2 ft Year Constructed Year Rehabilitated
Up SW14068 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Down Outfall Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Coordinate System Vertical Datum
GPS Accuracy
Additionl Info
Miscellaneous Structural O&M Constructional
Count | CD_| Code Vall | Val 2 % Jnt| Fr |To|Remarks
0.0 AMH - Manhole SW14068
0.0 MWL - Miscellaneous Water Level 005
14.2 AMH - Manhole Outfall
14.2 ft Total Length Surveyed
Scores Pipe Rating Pipe Ratings Index Quick Score
Structural 0 0 0000
O&M 0 0 0000
Overall 0 0 0000



Mainline Survey Pictures of SW14079 Project CSV Veracrest Storm

Work Order Daté)9:47 20240215 Sheet 5

Street Vera Crest
City Spokane Valley Weather
Location
Up Node SW14079 Down Node Outflow Direction Downstream

Date: 02/15/2024
Distance: 21.7 ft
Obs:

MSA - Miscellaneous
Survey Abandoned

Comments:

Damaged Pipe




Pipe Graphic for SW14079

Project CSV Veracrest Storm

Sheet5 Surveyor AS Certificate 1 System Owner

Reviwed By Reviewer # Work Order

Customer PO Media Label

Date 20240215 09:47 Weather PreClean No Pre-Cleaning Date Cleaned

Flow Control Purpose Direction Downstream
Inspection Status Complete Inspection Consequence of Failure Pressure

Inspection Technology Used

||:| cCTV [ JLaser [ |Sonar [ |Sidewall [ | Zoom [ ]| Other

Street Vera Crest

City Spokane Valley Drainage Area

Location Pipe Use Stormwater Pipe

Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining

Coating Joint Length ft Total Length 21.7 ft

Len. Surveyed 21.7 ft Year Constructed Year Rehabilitated

Up SW14079 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation

Down Outflow Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation

Coordinate System
GPS Accuracy
Additionl Info

Vertical Datum

7N
0.0 Ft
N
0.0 Ft
wn 0
= 5
('<D D
< o
S, 2
21.7 Ft
21.7 Ft|,
\__/

Miscellaneous Structural O& Constructional

Manhole [SW14079]
Miscellaneous Water Level 5%

21 7 Miscellaneniic Stirve

Miscellaneous Survey Abandoned [Damagec




Tabular Report for SW14079

Project CSV Veracrest Storm

Sheet5 Surveyor AS

Reviwed By Reviewer #
Customer

Date 20240215 09:47 Weather

Flow Control
Inspection Status Complete Inspection

Certificate 1

Purpose
Consequence of Failure

System Owner
Work Order
PO Media Label
PreClean No Pre-Cleaning Date Cleaned
Direction Downstream

Pressure

Inspection Technology Used

||:| CcCTV [ JLaser [ |Sonar [ |Sidewall [ | Zoom [ ]| Other

Street Vera Crest City Spokane Valley Drainage Area
Location Pipe Use Stormwater Pipe
Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining
Coating Joint Length ft Total Length 21.7 ft
Len. Surveyed 21.7 ft Year Constructed Year Rehabilitated
Up SW14079 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Down Outflow Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Coordinate System Vertical Datum
GPS Accuracy
Additionl Info
Miscellaneous Structural O&M Constructional
Count | CD_| Code Vall | Val 2 % Jnt| Fr |To|Remarks
0.0 AMH - Manhole SW14079
0.0 MWL - Miscellaneous Water Level 005
21.7 MSA - Miscellaneous Survey Abandoned Damaged Pipe
21.7 ft Total Length Surveyed
Scores Pipe Rating Pipe Ratings Index Quick Score
Structural 0 0 0000
O&M 0 0 0000
Overall 0 0 0000




Mainline Survey Pictures of SW14064 Project CSV Veracrest Storm

Work Order Datel0:28 20240215 Sheet 6
Street Vera Crest
City Spokane Valley Weather
Location
Up Node SW14064 Down Node Outflow Direction Downstream

246.5_MSA_From-_To-.jpg

Date: 02/15/2024 gro )8
Distance: 246.5 ft
Obs:

MSA - Miscellaneous
Survey Abandoned

Comments:

Water Blockage

A g

02452 e 101



Pipe Graphic for SW14064

Project CSV Veracrest Storm

Sheet6 Surveyor AS Certificate 1 System Owner

Reviwed By Reviewer # Work Order

Customer PO Media Label

Date 20240215 10:28 Weather PreClean No Pre-Cleaning Date Cleaned

Flow Control
Inspection Status Complete Inspection
Inspection Technology Used

Purpose Direction Downstream

Consequence of Failure Pressure

||:| cCTV [ JLaser [ |Sonar [ |Sidewall [ | Zoom [ ]| Other

Street Vera Crest City Spokane Valley Drainage Area
Location Pipe Use Stormwater Pipe
Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining
Coating Joint Length ft Total Length 246.5 ft
Len. Surveyed 246.5 ft Year Constructed Year Rehabilitated
Up SW14064 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Down Outflow Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Coordinate System Vertical Datum
GPS Accuracy
Additionl Info
Miscellaneous Structural O&M  Constructional
1] neal :
O 00 F  Manhole [SW14064] °
N ' Miscellaneous Water Level 5%
0.0 Ft
LR Vi
& e . -
246 5 Miscellanentic Siirv
2 o
©
2 ®
2 n
(@)
O
=3 S
246.5 F  Miscellaneous Survey Abandoned [Water Blc
246.5 F/\




Tabular Report for SW14064

Project CSV Veracrest Storm

Sheet6 Surveyor AS

Reviwed By Reviewer #
Customer

Date 20240215 10:28 Weather

Flow Control
Inspection Status Complete Inspection

Certificate 1

Purpose
Consequence of Failure

System Owner
Work Order
PO Media Label
PreClean No Pre-Cleaning Date Cleaned
Direction Downstream

Pressure

Inspection Technology Used

||:| CcCTV [ JLaser [ |Sonar [ |Sidewall [ | Zoom [ ]| Other

Street Vera Crest City Spokane Valley Drainage Area
Location Pipe Use Stormwater Pipe
Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining
Coating Joint Length ft Total Length 246.5 ft
Len. Surveyed 246.5 ft Year Constructed Year Rehabilitated
Up SW14064 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Down Outflow Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Coordinate System Vertical Datum
GPS Accuracy
Additionl Info
Miscellaneous Structural O&M Constructional
Count | CD_| Code Vall | Val 2 % Jnt| Fr |To|Remarks
0.0 AMH - Manhole SW14064
0.0 MWL - Miscellaneous Water Level 005
246.5 MSA - Miscellaneous Survey Abandoned Water Blockage
246.5 ft Total Length Surveyed
Scores Pipe Rating Pipe Ratings Index Quick Score
Structural 0 0 0000
O&M 0 0 0000
Overall 0 0 0000




Mainline Survey Pictures of SW14051

Project CSV Veracrest Storm

Work Order

Datel 1:22 20240215

Sheet 7

Street Vera Crest
City Spokane Valley
Location
Up Node SW14051

Down Node

SW14052

Weather

Direction Downstream

27.9_MSA_From-_To-.jpg

Date: 02/15/2024 Pl A0S
Amr‘;uajn(JE.e

Distance: 27.9 ft

Obs:

MSA - Miscellaneous
Survey Abandoned

Comments:

Pipe Collapse

02-15-2h 2




Pipe Graphic for SW14051 Project CSV Veracrest Storm

Sheet7 Surveyor AS Certificate 1 System Owner

Reviwed By Reviewer # Work Order

Customer PO Media Label

Date 20240215 11:22 Weather PreClean No Pre-Cleaning Date Cleaned

Flow Control Purpose Direction Downstream
Inspection Status Complete Inspection Consequence of Failure Pressure

Inspection Technology Used ||:| cCTV [ JLaser [ |Sonar [ |Sidewall [ | Zoom [ ]| Other

Street Vera Crest City Spokane Valley Drainage Area

Location Pipe Use Stormwater Pipe

Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining

Coating Joint Length ft Total Length 27.9 ft

Len. Surveyed 27.9 ft Year Constructed Year Rehabilitated

Up SW14051 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation

Down SW14052 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation

Coordinate System Vertical Datum

GPS Accuracy
Additionl Info

Miscellaneous Structural O&M  Constructiona

7 00F  Manhole [SW14051] i &

N_/ ’ Miscellaneous Water Level 5% TN
0.0 Ft

279 Micrplpnuc Stirve
wn o
S 53
('<D (0]
< a
o ||2
279 Ft  Miscellaneous Survey Abandoned [Pipe Collc

279 Ft N

\_/




Tabular Report for SW14051

Project CSV Veracrest Storm

Sheet7 Surveyor AS

Reviwed By Reviewer #
Customer

Date 20240215 11:22 Weather

Flow Control
Inspection Status Complete Inspection

Certificate 1

Purpose
Consequence of Failure

System Owner
Work Order
PO Media Label
PreClean No Pre-Cleaning Date Cleaned
Direction Downstream

Pressure

Inspection Technology Used

||:| CcCTV [ JLaser [ |Sonar [ |Sidewall [ | Zoom [ ]| Other

Street Vera Crest City Spokane Valley Drainage Area
Location Pipe Use Stormwater Pipe
Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining
Coating Joint Length ft Total Length 27.9 ft
Len. Surveyed 27.9 ft Year Constructed Year Rehabilitated
Up SW14051 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Down SW14052 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Coordinate System Vertical Datum
GPS Accuracy
Additionl Info
Miscellaneous Structural O&M Constructional
Count | CD_| Code Vall | Val 2 % Jnt| Fr |To|Remarks
0.0 AMH - Manhole SW14051
0.0 MWL - Miscellaneous Water Level 005
27.9 MSA - Miscellaneous Survey Abandoned Pipe Collapse
27.9 ft Total Length Surveyed
Scores Pipe Rating Pipe Ratings Index Quick Score
Structural 0 0 0000
O&M 0 0 0000
Overall 0 0 0000







Mainline Survey Pictures of SW14099-End Project CSV Veracrest Storm

Work Order Datel4:09 20240419 Sheet 13
Street Ridgemont
City Spokane Valley Weather
Location
Up Node End Down Node SW14099 Direction Upstream

29.4_AMH_From-_To-.jpg

Date: 04/19/2024 B e R
Distance: 29.4 ft
Obs:

AMH - Manhole

Comments:

End

0L-19-24 1h:iLE |“l ..



Pipe Graphic for SW14099-End

Project CSV Veracrest Storm

Sheet 13 Surveyor AAA Certificate AAA System Owner

Reviwed By Reviewer # Work Order

Customer PO Media Label

Date 20240419 14:09 Weather PreClean No Pre-Cleaning Date Cleaned
Flow Control Purpose Direction Upstream
Inspection Status Complete Inspection Consequence of Failure Pressure

Inspection Technology Used

||:| cCTV [ JLaser [ |Sonar [ |Sidewall [ | Zoom [ ]| Other

Street Ridgemont

City Spokane Valley Drainage Area

Location Pipe Use Stormwater Pipe

Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining

Coating Joint Length ft Total Length 29.4 ft

Len. Surveyed 29.4 ft Year Constructed Year Rehabilitated

Up End Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation

Down SW14099 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation

Coordinate System
GPS Accuracy
Additionl Info

Vertical Datum

o

0.0 Ft

nq Asnung
Pipe Flow

294 Ft

294 Ft

@

Miscellaneous Structural O&M  Constructional

Manhole [SW14099]
Miscellaneous Water Level 5%

294 Manhanle

Manhole [End]




Tabular Report for SW14099-End

Project CSV Veracrest Storm

Sheet 13 Surveyor AAA

Reviwed By Reviewer #
Customer

Date 20240419 14:09 Weather

Flow Control
Inspection Status Complete Inspection

Certificate AAA System Owner

Work Order
PO Media Label
PreClean No Pre-Cleaning Date Cleaned
Purpose Direction Upstream

Consequence of Failure Pressure

Inspection Technology Used ||:| CCTV

[ JLaser [ |sonar [ |sidewall [ | Zoom [ | Other

Street Ridgemont

City Spokane Valley

Drainage Area

Location Pipe Use Stormwater Pipe
Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining
Coating Joint Length ft Total Length 29.4 ft
Len. Surveyed 29.4 ft Year Constructed Year Rehabilitated
Up End Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Down SW14099 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Coordinate System Vertical Datum
GPS Accuracy
Additionl Info
Miscellaneous Structural O&M Constructional
Count | CD | Code Vall | Val2 % Jnt| Fr |To|Remarks
0.0 AMH - Manhole SW14099
0.0 MWL - Miscellaneous Water Level 005
29.4 AMH - Manhole End
29.4 ft Total Length Surveyed
Scores Pipe Rating Pipe Ratings Index Quick Score
Structural 0 0 0000
O&M 0 0 0000
Overall 0 0 0000



Mainline Survey Pictures of SW14099-SW14100

Project CSV Veracrest Storm

Work Order Date 3:59 20240419 Sheet 12
Street Conklin
City Spokane Valley Weather
Location
Up Node SW14099 Down Node SW14100 Direction Downstream
37.1_X_From-_To-.jpg
Date: 04/19/2024 Date: 04/19/2024 -. _-rj _5 ?ugb?;ﬁloo
Distance: 3.182415ft Distance: 37.1ft
Obs: Obs:
TF - Tap Factory X - Collapse
Comments: Comments:
Blockage
04=19-24

Date: 04/19/2024
Distance: 37.1ft
Obs:

MSA - Miscellaneous
Survey Abandoned

Comments:

colasped pipe

0k=19-2L




Pipe Graphic for SW14099-SW14100

Project CSV Veracrest Storm

Sheet 12 Surveyor AAA Certificate AAA
Reviwed By Reviewer #

Customer PO
Date 20240419 13:59 Weather

Flow Control Purpose

Inspection Status Complete Inspection

PreClean No Pre-Cleaning

Consequence of Failure

System Owner
Work Order

Media Label
Date Cleaned
Direction Downstream

Pressure

Inspection Technology Used

||:| cCTV [ JLaser [ |Sonar [ |Sidewall [ | Zoom [ ]| Other

Street Conklin City Spokane Valley

Drainage Area

Location Pipe Use Stormwater Pipe
Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining
Coating Joint Length ft Total Length 37.1 ft
Len. Surveyed 37.1 ft Year Constructed Year Rehabilitated
Up SW14099 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Down SW14100 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Coordinate System Vertical Datum
GPS Accuracy
Additionl Info
Miscellaneous Structural O&M  Constructional
) 00F  Manhole [SW14099] ’
\\/ ' Miscellaneous Water Level 5%
D 1
0.0 Ft5 3.2Ft  Tap Factory 8.000 02 o'clock
22 Tan Factorv
Boancsant, i Aidiio0 :
2 s
©

2 ®
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;. E 97 02

37.1 Ft  Collapse 41% ST: 5 [Blockage] 371 Collanse
371 Ft




Pipe Graphic Report for PSR SW14099-SW14100 Project CSV Veracrest Storm

Sheet 12 Date 20240419 UP SW14099
DW SW14100
37.1 Ft  Miscellaneous Survey Abandoned [colasped
37.1 Ft
27 1 Miccrellanentic Siirve
wn O
= S
2 o
2 ul
o ||¢
37.1 Ft/‘\




Tabular Report for SW14099-SW14100

Project CSV Veracrest Storm

Sheet 12 Surveyor AAA

Reviwed By Reviewer #
Customer

Date 20240419 13:59 Weather

Flow Control
Inspection Status Complete Inspection

Certificate AAA

System Owner

Work Order

PO

PreClean No Pre-Cleaning

Purpose

Consequence of Failure

Media Label
Date Cleaned
Direction Downstream

Pressure

Inspection Technology Used

||:| CcCTV [ JLaser [ |Sonar [ |Sidewall [ | Zoom [ ]| Other

Street Conklin

City Spokane Valley

Drainage Area

Location Pipe Use Stormwater Pipe
Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining
Coating Joint Length ft Total Length 37.1 ft
Len. Surveyed 37.1 ft Year Constructed Year Rehabilitated
Up SW14099 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Down SW14100 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Coordinate System Vertical Datum
GPS Accuracy
Additionl Info
Miscellaneous Structural O&M Constructional
Count | CD_| Code Vall | Val 2 % Jnt| Fr |To|Remarks
0.0 AMH - Manhole SW14099
0.0 MWL - Miscellaneous Water Level 005
3.2 TF - Tap Factory 8.0 02
37.1 X - Collapse 041 Blockage
37.1 MSA - Miscellaneous Survey Abandoned colasped pipe
37.1 ft Total Length Surveyed
Scores Pipe Rating Pipe Ratings Index Quick Score
Structural 5 5 5100
O&M 0 0 0000
Overall 5 5 5100




Mainline Survey Pictures of SW14099-SW14103 Project CSV Veracrest Storm

Work Order Date 3:27 20240419 Sheet 11

Street Conklin
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Location
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Pipe Graphic for SW14099-SW14103

Project CSV Veracrest Storm

Sheet 11
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Date
Flow Control

Inspection Status Complete Inspection

Surveyor AAA

Reviewer #

20240419 13:27 Weather

Inspection Technology Used

Certificate AAA System Owner
Work Order
PO

PreClean No Pre-Cleaning

Media Label
Date Cleaned
Purpose

Consequence of Failure Pressure

Direction Upstream

||:| cCTV [ JLaser [ |Sonar [ |Sidewall [ | Zoom [ ]| Other

Street Conklin

City Spokane Valley Drainage Area

Location Pipe Use Stormwater Pipe
Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining
Coating Joint Length ft Total Length 466.9 ft
Len. Surveyed 466.9 ft Year Constructed Year Rehabilitated
Up SW14103 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Down SW14099 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Coordinate System Vertical Datum
GPS Accuracy
Additionl Info
Miscellaneous Structural O&M  Constructional
SATioae
) 00 Manhole [SW14099]
N ' Miscellaneous Water Level 5%
0.0 Ft
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Tabular Report for SW14099-SW14103

Project CSV Veracrest Storm

Sheet11 Surveyor AAA

Reviwed By Reviewer #
Customer

Date 20240419 13:27 Weather

Flow Control
Inspection Status Complete Inspection

Certificate AAA System Owner

Work Order
PO Media Label
PreClean No Pre-Cleaning Date Cleaned
Purpose Direction Upstream

Consequence of Failure Pressure

Inspection Technology Used ||:| CCTV

[ JLaser [ |sonar [ |sidewall [ | Zoom [ | Other

Street Conklin

City Spokane Valley

Drainage Area

Location Pipe Use Stormwater Pipe
Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining
Coating Joint Length ft Total Length 466.9 ft
Len. Surveyed 466.9 ft Year Constructed Year Rehabilitated
Up SW14103 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Down SW14099 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Coordinate System Vertical Datum
GPS Accuracy
Additionl Info
Miscellaneous Structural O&M Constructional
Count | CD | Code Vall | Val2 % Jnt| Fr |To|Remarks
0.0 AMH - Manhole SW14099
0.0 MWL - Miscellaneous Water Level 005
466.9 AMH - Manhole SW14103
466.9 ft Total Length Surveyed
Scores Pipe Rating Pipe Ratings Index Quick Score
Structural 0 0 0000
O&M 0 0 0000
Overall 0 0 0000



Mainline Survey Pictures of Sw14104-SW14103 Project CSV Veracrest Storm

Work Order Date 2:51 20240419 Sheet 10
Street Conklin
City Spokane Valley Weather
Location
Up Node SW14104 Down Node SW14103 Direction Downstream
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Pipe Graphic for Sw14104-SW14103

Project CSV Veracrest Storm

Sheet 10 Surveyor AS

Reviwed By Reviewer #
Customer

Date 20240419 12:51 Weather

Flow Control
Inspection Status Complete Inspection

Certificate 1 System Owner
Work Order
PO

PreClean No Pre-Cleaning

Media Label
Date Cleaned
Purpose Direction Downstream

Consequence of Failure Pressure

Inspection Technology Used

||:| cCTV [ JLaser [ |Sonar [ |Sidewall [ | Zoom [ ]| Other

Street Conklin

City Spokane Valley Drainage Area

Location Pipe Use Stormwater Pipe
Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining
Coating Joint Length ft Total Length 143.2 ft
Len. Surveyed 143.2 ft Year Constructed Year Rehabilitated
Up SW14104 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Down SW14103 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Coordinate System Vertical Datum
GPS Accuracy
Additionl Info
Miscellaneous Structural O&M  Constructional
Upst S
) 00Ft  Manhole [SW14104]
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Tabular Report for Sw14104-SW14103

Project CSV Veracrest Storm

Sheet 10 Surveyor AS

Reviwed By Reviewer #
Customer

Date 20240419 12:51 Weather

Flow Control
Inspection Status Complete Inspection

Certificate 1

System Owner

Work Order

PO

PreClean No Pre-Cleaning

Purpose

Consequence of Failure

Media Label
Date Cleaned
Direction Downstream

Pressure

Inspection Technology Used

||:| CcCTV [ JLaser [ |Sonar [ |Sidewall [ | Zoom [ ]| Other

Street Conklin

City Spokane Valley

Drainage Area

Location Pipe Use Stormwater Pipe
Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining
Coating Joint Length ft Total Length 143.2 ft
Len. Surveyed 143.2 ft Year Constructed Year Rehabilitated
Up SW14104 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Down SW14103 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Coordinate System Vertical Datum
GPS Accuracy
Additionl Info
Miscellaneous Structural O&M Constructional
Count | CD_| Code Vall | Val 2 % Jnt| Fr |To|Remarks
0.0 AMH - Manhole SW14104
0.0 MWL - Miscellaneous Water Level 005
95.9 TF - Tap Factory 12.0 09
143.2 AMH - Manhole SW14103
143.2 ft Total Length Surveyed
Scores Pipe Rating Pipe Ratings Index Quick Score
Structural 0 0 0000
O&M 0 0 0000
Overall 0 0 0000




Mainline Survey Pictures of sw14104-sw18002 Project CSV Veracrest Storm
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Pipe Graphic for sw14104-sw18002

Project CSV Veracrest Storm

Sheet9 Surveyor AAA
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Flow Control
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Street Conklin

City spokane valley

Drainage Area

Location Pipe Use Stormwater Pipe
Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining
Coating Joint Length ft Total Length 160.9 ft
Len. Surveyed 160.9 ft Year Constructed Year Rehabilitated
Up SW18002 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Down SW14104 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Coordinate System Vertical Datum
GPS Accuracy
Additionl Info
Miscellaneous Structural O&M  Constructional
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Tabular Report for sw14104-sw18002

Project CSV Veracrest Storm

Sheet9 Surveyor AAA

Reviwed By Reviewer #
Customer

Date 20240419 12:27 Weather

Flow Control
Inspection Status Complete Inspection

Certificate AAA

Purpose

Consequence of Failure

System Owner

Work Order
PO

PreClean No Pre-Cleaning

Media Label

Date Cleaned

Direction Upstream

Pressure

Inspection Technology Used
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Street Conklin

City spokane valley

Drainage Area

Location Pipe Use Stormwater Pipe
Details Height 18 Width in
Shape Circular Material Corrugated Metal Pipe Lining
Coating Joint Length ft Total Length 160.9 ft
Len. Surveyed 160.9 ft Year Constructed Year Rehabilitated
Up SW18002 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Down SW14104 Rim Invert Grade Invert Rim Grade ft
Northing Easting Elevation
Coordinate System Vertical Datum
GPS Accuracy
Additionl Info
Miscellaneous Structural O&M Constructional
Count | CD_| Code Vall | Val 2 % Jnt| Fr |To|Remarks
0.0 AMH - Manhole sw14104
0.0 MWL - Miscellaneous Water Level 005
42.1 X - Collapse 041
96.1 TBI - Tap Break-in Intruding 12.0 12.0 12
105.7 TBI - Tap Break-in Intruding 10.0 10.0 10
160.9 AMH - Manhole SW18002
160.9 ft Total Length Surveyed
Scores Pipe Rating Pipe Ratings Index Quick Score
Structural 5 5 5100
O&M 10 5 5200
Overall 15 5 5300
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Osborn Consulting

101 S Stevens Street, Suite 103
Spokane, Washington 99201
509.867.3654

Osborn
Consulting

TECHNICAL MEMORANDUM

Project: 30-230010 City of Spokane Valley Ridgemont Estates Stormwater
To: Chad Phillips, PE | City of Spokane Valley
From: Josh Van Wie, PE, Project Manager | Osborn Consulting
Subject: Ridgemont Estates Easement Maps
Date: September 26, 2024

INTRODUCTION

This technical memorandum summarizes the existing drainage easements in the Ridgemont Estates
drainage study area. Easement information was provided by the City of Spokane Valley and reviewed by
Osborn Consulting to determine how the legal language of the easements might affect proposed
stormwater solutions developed by the study.

EASEMENT SUMMARIES

There are five drainage easement documents that define easements in the study area (6354475,
7802100057, 7512120141, 9410240669, and 4710383). Stormwater language from each easement
copied in the pages below for easier readability. A map of the easements is included in Attachment 1 to
this technical memorandum. Easement legal documents are provided in Attachment 2.

Notes from reviewing the easement documents are provided below:

= Most of the easements were put in place prior to incorporation of the City of Spokane Valley. Our
understanding is that the easement rights were transferred from Spokane County to the City of
Spokane Valley at the time of incorporation.

= Some of the easement documents have vague language and state generally that a utility
easement is granted but do not provide details specifically about stormwater.

= Other easement documents have more detailed information and specifically state that the
drainage easements are granted for the purpose of installing, operating, maintaining drainage
swales and other facilities to dispose runoff.

=  Osborn did not identify any language that appears likely to limit any of the proposed solutions
presented in the Ridgemont Estates study. However, the City’s legal team should review
easement language prior to moving forward with any construction within the easements.

www.osbornconsulting.com
Practical and Creative Solutions



30-230010 City of Spokane Valley Ridgemont Estates Stormwater
Ridgemont Estates Easement Maps
September 26, 2024

Easement 6354475 -16t Avenue Pond

General easement area: 16" Avenue Pond
Easement language relevant to stormwater is included below:

Tupper/Renz shall continue to own the fee interest in the property described in Exhibit A.
Tupper/Renz hereby grants to the City a perpetual, non-exclusive easement on the property
described as the easement area in Exhibit A for use as a storm water and drainage runoff area for
the area it presently serves.

Tupper/Renz shall continue to maintain the storm water and drainage runoff area on the Exhibit A
easement property as it has done in the past.

Tupper/Renz shall indemnify the City for all damages caused by the failure of Tupper/Renz to
properly operate and maintain the storm water and drainage runoff easement. Tupper/Renz shall
be under no obligation to treat or specially process any water or maintain any area other than the
easement area described in Exhibit A. Tupper/Renz shall not be required to perform any duties in
the maintenance of the easement it has not done in the past

Tupper/Renz shall timely pay and keep current all taxes and assessments levied against the
Exhibit A property and shall keep such property free of any liens adverse to the storm water and
drainage easement.

Tupper/Renz shall have the right to sell its interest in and/or grant an easement to Vera Water and
Power to access and use the property described in Exhibit A, but the terms and conditions herein
shall run with the land, and be binding on any successors and assigns.

Easement 7802100057 — North Vera Crest

General easement area: North portion of Vera Crest Drive, Ridgemont Drive, and Conklin Drive
Easement language relevant to stormwater is included below:
Utility easements are hereby granted to or across those lots shown hereon.

Lot 14, Block 1, and Lot 5, Block 5, as shown hereon are dedicated to Spokane County as general
County property to be dedicated for road purposes, forever at such time as the road is continued as
a full width right-of-way, or until adjacent lands are platted.

The plat for the 20 developments is located in Plat No. 7802100057. Language regarding drainage
easements for this plat is provided below.

The owners of Lots 1, 4, 5, 6, 7, 11, & 12, Block 1; Lots 1, 7, 8, Block 2; and Lots 1, 2, 5, 6, 7, 16,
and 17 Block 4, shall be held responsible for obstructing, artificially collecting or discharging, the
natural drainage flow across or adjacent to their property, and shall assume full responsibility for
damage to their or any other property as a result of their obstructing, artificially collecting, or
discharging the drainage flow. By permitting the drainage easements to be platted as shown
hereon, Spokane County does not accept the responsibility of maintaining the drainage course or
the responsibility for any damage whatsoever, including but not limited to inverse condemnation to
any properties due to the drainage flow.

Osborn Page | 2
Consulting



30-230010 City of Spokane Valley Ridgemont Estates Stormwater
Ridgemont Estates Easement Maps
September 26, 2024

Easement 7512120141 - South Vera Crest

General easement area: South potion of Vera Crests, 22" Avenue, Carmine Court, and 20™ Court
Easement language relevant to stormwater is included below:
Utility easements are granted at the locations and for the purposes shown hereon.

Easement 9410240669 — Radco Pond

General easement area: Properties on Renz Drive near Radco Pond
Easement language relevant to stormwater is included below:
Utility easements shown are hereby granted.
The platter does hereby dedicate forever the streets shown hereon for public road purposes.

Utility easements shown on the herein described plat are hereby dedicated to serving the utility
companies for the construction, reconstruction, maintenance and operation of utilities. Together
with the right to inspect said utilities and to trim and/or remove brush and trees that may interfere
with the construction maintenance and operation of the same.

Utility Lot “B” as shown on this plat is hereby dedicated to the Ridgemont Estates North 3RD and
4TH HOMEOWNERS ASSOCIATION created by document recorded 9/16/94 under State UBI
number 601-573-088. Utility Lot “B” may not be sold or transferred, regardless of any provisions in
the covenants to the contrary without expressed written approval by Spokane County, and shall be
considered subservient estates to all lots within this plat for the purpose of real estate taxes.
Should RIDGEMONT ESTATES NORTH 3RD AND 4TH HOMEOWNERS ASSOCIATION be
terminated for any reason, the successors in interest for Utility Lot “B” shall be the individual lot
owners of lots within this plat, or their successors in interest, who are members of the
RIDGEMONT ESTATES NORTH 3RD AND 4TH HOMEOWNERS ASSOCIATION at the time of
said determination.

Drainage easements, as platted and shown hereon, which are for the purposes of installing,
operating and maintaining drainage swales and drainage facilities to dispose of runoff, are hereby
granted to Spokane County, the public, and the RIDGEMONT ESTATES NORTH 3RD AND 4TH
HOMEOWNERS ASSOCIATION. No structures shall be constructed thereon. The RIDGEMONT
ESTATES NORTH 3RD AND 4TH HOMEOWNERS ASSOCIATION shall be responsible for
payment of claims and other liabilities which may become due for said tract.

The County of Spokane is hereby granted right to ingress and egress to all drainage easements.

Easement 4710383 — Portion of open channel draining to Radco Pond

General easement area: Properties near Renz Drive and 215t Court that are abutting the Radco open
channel on the back property lines.

Easement language relevant to stormwater is included below:

Utility easements shown on the herein described plot are hereby dedicated to the serving utility
companies for the construction, reconstruction, maintenance and operation of utilities. Together

Osborn Page | 3
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30-230010 City of Spokane Valley Ridgemont Estates Stormwater
Ridgemont Estates Easement Maps
September 26, 2024

with the right to inspect said utilities and to trim and/or remove brush and trees which may interfere
with the construction, maintenance and operation of same.

The owner(s) or successor(s) in interest agree to join in any County-approved stormwater
management program and to pay such rates and charges as may be fixed through public hearings
for service or benefit obtained by the planning, design, constructing, maintaining or operating of
stormwater control facilities.

The property owner(s) within this plat shall be held responsible for keeping open and maintaining
the surface path of natural or man-made drainage flow over and across their respective properties
facilities in conformance with the accepted drainage plan on file at the Spokane County Engineer’s
Office. Property owners shall maintain drainage easements on their lots to prevent erosion and not
Impede the flow of stormwater. No structures shall be allowed within the drainage easement. If the
property owner(s) fail to maintain the surface path of natural or man-made drainage flow, or
drainage facilities on private properties, a notice of such failure may be given to the property
owner(s). If not corrected within the period Indicated on said notice, Spokane County has the right
to correct the maintenance failure, or have it corrected at the expense of the property owner(s).

Spokane County does not accept the responsibility of maintaining the drainage course on private
lots, nor the responsibility for any damage whatsoever, inducing, but not limited to, inverse
condemnation to any properties due to deficient construction and/or maintenance of drainage
courses in drainage easements on private property. Spokane County and its authorized agents are
hereby granted the right to ingress and egress to, over and farm all drainage easements for the
purposes of Inspection and emergency maintenance of drainage facilities, if not properly
maintained by the property owner(s). Spokane County does not accept the responsibility to inspect
or maintain drainage facilities located outside of public rights-of-way, except in cases where
Spokane County specifically assumes that responsibility in writing. Neither does Spokane County
accept any liability for any failure by the property owner(s) to properly maintain such areas.

Any building that is constructed on a lot in this plot shall be set at such on elevation so as to
provide positive drainage away from any drainage entry point to the building (including but not
limited to a window well, a window unprotected by a window well, or a doorway). Said positive
drainage shall consist of a minimum slope of 3% away from the building for a distance of at least
10 feet from the building. The lots shall be graded so that either a) all runoff is routed away from
the building, and conveyed over the lot to a natural drainage swale or approved drainage facility, or
b) drainage Intercepted on the lot is disposed of on the lot in on approved drainage facility. All
drainage facilities for this plot, including any '208' swales. shall be constructed in accordance with
the approved plans on file at the Spokane County Engineer's Office. Any proposed changes to the
approved road and drainage plans must be approved by the Spokane County Engineer's Office
prior to construction of said changes,

There may exist properties located uphill and adjacent to this subdivision that periodically
discharge stormwater runoff onto individual lots within this plot. Stormwater runoff from nearby
uphill properties should be expected, and during snow melt periods or wet seasons the lots may be
subjected to higher amounts of stormwater runoff that what is normally observed or anticipated.
Because stormwater runoff from adjacent properties have discharged onto this plot prior to
development, stormwater runoff will likely continue to do so after development.
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| hm A iy o me heren ;m-a fand hav besn RS ) iz i08%s SaT M gm—w;ﬂ,d Fo o 1024047
“l e " 3 at the re ud of
e O his_2C2% oy of. appeared Kenneth J. Tupper L4 12,272 SQ.FT. e
w ! %,z“_: known to be Pmsxdenl of 1.D.C., Inc. X me IndMﬂuvI who executed e mmn and foregoing Ls 10,361 SQ.FT.
s okt . instrument and acknowledged the same to be his free and voluntary act and deed for the uses and Le 10,032 SQ.T. DEDICATION
ounty Treasurer af purposes herein mentioned. L7 10,032 SQFT.
Lee 1 loos Sart
L9 11 A
NTY P v KNOW AL MEN BY THESE PRESENTS, that T.0.C., Inc., a Washington Corporation hos caused to be
COU ASSESSOR IN WTNESS WHEREOF, | have hereunto set my hand and affixed n;("gﬂ;ﬂdol seal the day ond year Lo B 1 10032 sof platted into lots, blocks and streets the and Cshaws hereon a8 SROSETONT FSTATES NORTH 3R
first obove written. “"“‘BE ter,,, UsBl 109 BE ADDMON’ and described as follows:
@S E. Sy, 0, 240 SQFT.
My commission """"—QL'—UJ— s LB B 1 20163 SQFT. Begin at the SE corner of Lot 1 Block & of RIDGEMONT ESTATES NORTH 2ND ADDITION; thence the
Lt 10,588 SQ.FT. noxt 4 coursea dlong the Easterly line of said 2nd Addition. N 270458 W 99.13 feet; thence
L2 145851 SQFT N dosengy 5338 ;gl;slhfunce '33'W 126,62 feet; thence N 7319°08"E !z?z oot
: L3 14,352 SQFT. thence 1721 v honce, N 361815 8408 foct thance N 601730 1655
g‘?“m - ENG'NER g YL - 5 L3 317803 QT foat thence N 5416'2T 118,43 "
worond _5,&{.— ML“&"T-; - Ls 247803 SQT. 160,00 feet; thence N 3
Notary Public jn and for the Blate of Washington 5 7. : 5750 oot thance N 58 13155 275,08 foet Lo the begiing of @
Residing ot jp.ck ane . Washington o \‘\\“% 'C g \o, u e arS, feet: thancs Nohesston beginning
Tourly Engheer WASY (o L8 e 763927, an arc distance of 20.07 feet to the point of reverse curve concave to the North with o
9 LN radius of fw.oo feet; thence Southeasterly, Easterly cnd{ Northeasterly, through o contmls 5ungl. o’f 87‘19‘4(5,
an arc distance of 76.21 feet; thence S 0751°57°E, on a non-tangent line, 536.80 feet to the
UTILITIES DIRECTOR L1183 16005 safT. Hasterly ne of RIOGEVONT ESTATES; thence S 4328 16W, clong S Westerly line, 345,18 fest
Buamined od pproned ths 229 oy of Saghumlee 1oy thence N 60°'25'32°W 59.13 feet; thence S 64'26'37°W et; thence N 20°37'01"W 125.00
feet to a poi e comoss b the North w « radies of 435,08 Foet and . radial bearing. of
CURVE DATA S 2037°01°E; thence Westerly, through o central angle of 171926, an arc_distance of 131.53 fe
w5 - to the point of reverse curve concave to the Soutn with o radius of 385.00 feet; thence Westerly,
Utilties" Director rough a central angle of 26'36'16", an arc distance of 178.77 feet; thence S 29'53'S
A A A 0 to said curve, 164.91 feet; thence N BI'20°227°W 148.86 feet to the Point of Beginning.
PLANNING DIRECT( 55 7 927 NS
Braninad and oproed Bie 1004 o205 ,3_' ,:,,“‘" ,Y(A: “7‘5“53, oFf Situate in the County of Spokane, State of Washington.
e+ =5 L= 2007 16125 £ RENZIOR The pubic water pursusnt the WATER PLAN approved by County and State Health authortes,
1 a ol e dhatrct Cotrty Building and_Safet y Dopertment, and water purveyor, Wil b
Planning Dire 10 | 5] Within, is piak, Gnd the subdider J sponaor wil provide ToF indiducl domeedc. water
A A | E well as fire protection to each lot prior to scle of each lot and prior to issuance of  buliding permit
HEALTH OFFICER a=ariwe a = o 2= 263008 i 3 for eoch ot
Examined and opproved s hdé’mL. 1994 8% ey T ooes g Loto 2 & 3 Block 3 as shown hereon s dedicated to Spokane County to be desded for road
{2962 I[85 L= 1787 E purposes forever at such time as adjacent property is pl
oo M«b,‘-& Use of private wells and water systems is prohibited.
7 R w‘yw :” . Utilty Easements as shown are hereby granted.
SPOKANE CO ass! - ow34 = 26387 ;:
This Pt € NT:”OOM ‘?,:‘ERS Comenissioners of R = Jlooy Ro sood PA P d A public sewer system wili be made avai r the plat and individual service will be provided to
Vs g County Spokane oA g8 1 § ah lot ‘prior to sale. Use of ndividual on— " ier sowae disposal systems shall not be cuthorized.
County, 4 Gy of __ee"T 1994, L= 1857 L= 150.38" i & S 9
(3

The property owner or his representative shall inform each succeeding purchaser of all drainage easements
on the property and his responsibility for maintaining drainage faciities within said easements.

a
rers Chairgrsor

The plattor does hereby dedicate forever the streets shown herson for public road purposes.

Side yord and rear yard setbacks shall be determined at the time building permits are requested unless
tnese’ setbacks are specifically drafted on ‘ms al plo{ The setbacks indicated on this plat may be
, varied from if proper zoning approvals are obtained

A Utility easements shown on the herein described plat are hereby dedicated to erving _utility

companies for the construction, reconstruction, maintenance and operation of utvlmu Together with the

/N right to inspect sald utiities and to trim ond/or remove brush and trees that may interfere with the
construction, maintenance and operation of same.

9
R
V’ N Lot "B a3 shown In this pict is hereby dedicated lo the RIDGEMONT ESTATES NORTH 3RD & 4
10 Droinage HOMEOWNERS ASSOCIATION created rded! r State UBI number 4QL=£23-00]
Y Easement Utility Lot "B" may not be sold or Yanatored: regardisss. of any provisions In the covenants to the
[ contrary without expressed written approval by Spokane County, and shall be considered subservient
estates to all lots within this plat for the purpose of real estate taxes. Should RIDGEMONT ESTATES
NORTH 3RD & 4TH HOMEOWNERS ASSOCATION be terminated for any reason, the successors in intrest
for Utilty Lot "B" shall be the Individual lot owners of lots within this plat, or their successors in intreat,
o are members of the RIDGEMONT ESTATES NORTH 3RD & 4TH HOMEOWNERS ASSOCIATION at the
time of said termination.

\ PEe) Orcinage sasemerts, s piatted and shown hereen, ich, orsfor the puposes of Installing, operating
\ 2 \ =gl and maintaining dreinage swales and drai o dispose of runoff, are hereby granted to
=) ke Caunty, the. pablc, and.the. RIDGEUONT ESTATES NORTE SRD & 4T HOMEOWN
\ O W No_structures shall be constructed thereon. The RIDGEMONT ESTATES NORTH 3RD & 4TH HOMEOWNERS
\ N ASSOCIATION shall be responsible for payment of claims and other licbilities which may become due
Z z for said tract.
AN —Z
A2 g The County of Spokane is hereby granted the fight to ingress and egress to ail drainage easements.
Py 4
2 \ - Lots 4 through 8, inclusive, of Block 2 shall hove the lowest finished grade elevation adjocent to
structure at or above 2021.0. A certificate from a licensed surveyor needs to be provided which
\ r&z demonstrates conformance with this criteria. A floodplain permit shall be obtained for these lots.
> The RIDGEMONT ESTATES NORTH 3RD & 4TH shall be
\ 7y maintenance of the stormwater retention pond 3A within Utility Lot “B", os per document recorded
™ B under Auditor’s Document No. 408200242 which by reference is made a
\ \ » UNPLATTED part nereof

Lot 3 Block 3 The RIDGEMONT ESTATES NORTH 3RD & 4TH hall
Lot 3 ook 3 Tntenance_of the sarnmwaser tetenton. pand end. associated.draads. fociiag. wiain:She.sgoament
1 Strip a3 per, document reco under Auditor's Document No. _941305 05 26

which by reference is mcde o part

The drainage easements Tudl(mmb llz)eNﬁ to the npomh Deelar\'m?‘n :vb&mr nant as neor:od
under Auditor's Document No. 34092.002: which by reference is mad o
EQUIPMENT & PROCEDURE Fart nereot.
A an ON-1 Tol S, ond o Fi Tromese 8
e o fr B Sy b4 / / IN WITNESS WHEREOF, | have herunto set my hand and offixed my seal thisZe™ day of 32PT. 1994
/ >~ /
T.D.C. Inc.

LEGEND

, o =S4 1/f b op o, BH/INT o

\ o = Fund 17 by cp Mo 860/996) o s ld
© = ShI/f nhw cp b O6/OKT

Sibvien Bty

- = Buldng Sebor e

—— — = Uity Eosement

|\ | RIDGEMONT EbTATES NORTH STH 43D RIDGEMONT ESTATES NORTH 3RD ADDITION

o~

R B ~,7  SURVEYOR'S CERTIFICATE A PLAT IN A PORTION OF
F—
Tl o ol e T T i, en b fomans THE NW 1/4 OF SEC.25, T25N, R44 EWM éﬁmﬂm Pngineers, Inc.
SPOKANE COUNTY, WASHINGTON N. 909 ARGONNE. ROAD, SPOKANE Wh.. 99312-2789
PHONE (509) 926-1322 FAX (509) 926-1323

FINAL PLAT OF

BASIS OF BEARING

© bearing of N 21°04'58°W, glong the East line of Lot 1 Block
RIDGEMONT ESTATES NORTH 2ND ADDION, was used as the Basis of Bearing for s ot

= #3099 27112~
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ACKNOWLEDGMENT

STATE OF WASHINGTON)SS
COUNTY OF SPOKANE )
1 certify thot | know or have satisfastory evidence that SHARON K. QUEEN sined this instrument, on oath stated that she
wos qutherized to executs the Instrument and acknowledged It as o Co~Trustee of the RENZ FAMILY TRUST, dated June 17,
1399, SHARON K. QUEEN, CO~TRUSTEE, 1o be the free and voluntary act of such party for the uses and purposes mentioned
in this instrument.
IN WITNESS WHERECF, | hove hereunto set my hand and affixed my officll seal the day ond yeor first above written.

Natory Public in ond for the State of Washington

My commission ooves Z2/BJO2.
Residing ot Washington
IN WMINESS WHERECF, | have hereunto set my hand and affixed my seal this 128 doy of__IMaveh . 2002

v £ e

RENZ !'AMILY TRUST
SHARON K QUEEN, CO-TRUSTEE

]

or VADINSTON

i

ACKNOWLEDGMENT

STATE OF )

COUNTY OF )

I certify that | know or have satisfoctory evidence thot JAMES F. RENZ signed this instrument, on oath stated that he was
outhorized to exscute the instrument and acknowledged it as  Co-Trustee of the RENZ FAMLY TRUST, dated June 17, 1999,
JAES F. RENZ, CO-TRUSTEE, to be the fres and voluntary act of such party for the uses ond purposes mentioned In this
instrument.

IN WITNESS WHEREOF, | hove hereunto set my hand and offixed my officlol sedl the day and yeor first obove written.

My commission expires Z= 6= O o=

Notory Public in and the State of
Residing Ja 2e0 76
IN WITNESS WHERECF, | hove hereunto set my hand and affied my seal this (%" _doy of 2 2002,

7 renz ramiyGrust

JAMES F. RENZ, CO-TRUSTEE
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LOT AREAS /ADDRESSES
L1681 194 st © 15025 E. Rens Drive

L 281 11,580 sqft 16008 E. Renz Drive
U381 16061 sqt 16022 £ Rent Drve
U481 754zsat 18821 £ 2187 Cowrt

173 Acres
CURVE DATA
g s g g

A=1719'26"  A=1618'40"  A=1546'24"  A=4506'17"
R=435.00 R=50.00 R 1\500 R=70.00
T=66.27 T=7.17. T=29.78 T=20.07
L=131.53 L=14.23 L=50.19 L=58.11

LEGEND

© 0 =S 1/7 rhor cp o BL/067 o s ol
o @ = fond 12 rehor cop No. B642/9967 o s rled

= Subdivision Boundary
= Building Setback Line
= 10' Utility Easement

DEDICATION

KNOW ALL MEN BY THESE PRESENTS, that the Renz Family Trust with James F. Renz and Sharon K.

Queen, Co—Trustees have caused to be platted into Lots the land shown hereon as "RIDGEMONT ESTATES
NORTH 10TH ADDITION" and described as follows:

Al that portion of the SE 1/4 of the NW 1/4 of Section 25, T. 25 N., R. 44 E.W.M. lying Westerly of
“RIDGEMONT ESTATES”, as recorded in Book 12 of Plats, page 36, lying Northerly of "RIDGEMONT ESTATES
NORTH 5TH ADDITION”, as recorded in Book 22 of Plats, page 26 and lying Southerly of "RIDGEMONT
ESTATES NORTH 3RD ADDITION", as recorded in Book 22 of Plats, page 72

TOGETHER with that portion of Lot 3 Black 1 of "RIDGEMONT ESTATES NORTH S5TH ADDITION", as recorded
in Book 22 of Plats, page 26, described os follows:

Begin at the Northmy carner of said Lot 3; thence S 55'33'42°E, olong the Northeasterly line of said Lot
3, 196.33 feet; thence S 0320°22"W 32.00 feet: thence N 70°26'18"W 219.44 feet to a point on a curve
concave to the West with a radius of 50.00 feet and o rodial bearing of N 76'27'52"E, said point being
on the Westerly line of said Lot 3; thence Northerly, through a central angle of 1618'40", an arc distance
of 14.23 feet to the Comer between Lots 2 & 3 of said Block 1; thence N 42°41'45E, on a non—tangent
bearing, 76.63 feet to the Point of Beginning.

EXCEPT that portion of the SE 1/4 of the NW 1/4 of Section 25, T. 25 N., R. 44 E.W.M. described as
follows:

Begin ot the SW comer of Lot 1 Block 2 of "RIDGEMONT ESTATES NORTH 3RD ADDITION”, as recorded in
Book 22 of Plats, page 72; thence N 64'26'37"E, along the Southerly line of said Lot 1, 96.43 feet to
the SE comer of said Lot 1; thence S 60°25'32"E 59.13 feet to the SW corner of Lot 2 of sald Block 2
and the angle paint of Lot 8 Block 1 of "RIDGEMONT ESTATES", g3 recorded in Book 12 of Plats, page 38;
thence s 27'21"36"W, along the Westerly line of said Block 1, 136.88 feet to an angle point of Lot 9 of
said Bloe thence S 19'13'09"W 50.53 feet to the Southwesterly corner of soid Lot 9; thence N
203430°W 167,55 feet to the Point of Beginning.

Situate in the County of Spokane, State of Woshington.

The public water system, pursuant to the Water Plan approved by county and state health authorities,
the local fire protection district, County Division of Building and Code Enforcement and water purveyor,
shall be installed within this subdivision and the applicant shall provide for individual domestic water service as
well as fire protection to each lot prior to sale of each lot and prior to issuance of a building permit for each lot.

A public sewer system will be made available for the plat, ond individual service will be provided to
each lot prior to sale. Use of individual on—site sewage disposal system shall not be authorized.

Use of private wells and water systems Is prohibited.

Utllity easements shown on the herein described plat are hereby dedicated to the serving utility

for and operation of utllities. Together with
the right to lnspecl said utilities and to trim and/or remove brush and trees which may Interfere with
the construction, maintenance and operation of some.

Side yord and rear yord setbacks shall be determined at the time building permits are requested unless
these setbacks are specifically drafted on this final plat.The setbacks indicated on this plat may be
varied from if proper zoning approvals are abtained.

The owner(s) or successor(s) in interest agree to
program ond to pay such rates and charges as may be ﬂxsd %rough publlc hearings for service. or benefit
obtained by the planning, design, or operation of control facilities.

No duplexes shall be allowed on Lots of 20,000 square feet or greater.

The property owner(s) within this plot shall be held responsible for keeping open and maintaining the
surface path of natural or man—made drainage flow over and across their respective properties facilities in
conformance with the accepted drainage plan ‘on file at the Spokane County Engineer's Office. Property
owners shall maintain drainage easements on their lots to prevent erosion and not impede the flow of
stormwoter. No structures shall be cllowed within the drainage easement. If the property owner(s) fail
to maintain the surface path of natural or man—made drainage flow, or drainage facilities on private
properties, a notice of such fallure may be given to the property owner(s). If not corrected within the
period indicated on said natice, Spokane County has the right to correct the maintenance failure, or have
it corrected, ot the expense of the property owner(s).

okane County does not accept the responsibility of maintaining the drainage course on private lots, nor
the responshility for any domage whatsoever, including, but not limited to, inverse condemnation to any
properties due to deficient construction and/or maintenance of drainage courses in drainage easements on
private property. Spokane County and its authorized agents are hereby granted the right to ingress and
egress to, over and from all drainage easements for the purposes of Inepection and emergency
maintenance of drainage facilities, if not properly maintained by the property o Spokane County
does not accept the responsibility to inspect or maintain arainage foulltias located outside of public
Highta—of-way, except In. cases whera Spokane County specifically assumes thot responsiblity in writing.

Neither does Spokane County accept any liability for any failure by the property owner(s) to properly
maintain such areas.

Any building that is constructed on.a lot in this plat shall be set at such an elevation so as to provide
positive drainage away from ony drainage entry point to the building (including but not limited to o
window well, a window nprolected by a window well, or o doorway). | Sid pasitive drainage shall consist
of a minimum slope of 3% awoy from™ the building for o distance of at least 1 from the building.

The lots shall be graded so that either a) all runoff is routed away from the bubding, and conveyed. aver
the lot to a natural drainage swale or approved drainage facility, or b) drainage intercepted on the lot is
disposed of on the lot in an approved drainoge facility. All drainage facilities for this plat, including any
‘208" swales, shall be constructed in accordance with the approved plans on file at the Spokane County
Engineer's Office. Ar posed changes to the approved road and drainage plans must be approved by
the Spokane County Engineer's Office prior to construction of said changes.

There may exist properties located uphill and adjacent to this subdivision that periodically discharge
stormwater runoff onto individual lots within this plat. Stormwater runoff from nearby uphill properties
should be expected, and during snow melt periods or wet seasans the lots may be sublected to’higher
amounts of stormwater runoff that what is normally observed or anticipated. Because stormwater runoff
from adjacent properties have discharged onto. this plat prior to development, stormwater runoff wil ikely
continue to do so after developmen

The developer and the property owners waive any and all claims for damages against any governmental
authority arising from the construction, ownership or maintenance of public facilities. This waiver includes
claims of any nature, including but not limited to person and real property damages as well as any
inverse condemnation claims.

FINAL PLAT OF

RIDGEMONT ESTATES NORTH 10TH ADDITION

A PLAT IN A PORTION OF

THE SE 1/4 OF THE NW 1/4 OF SEC.25, T25N, R44 EWM

SPOKANE COUNTY, WASHINGTON

AUDITOR'S, CERTIFICATE *"'°%%2
7

e ot e e of uh&?gﬁx’f #3908
Sl

COUNTY OFFICIALS

SPOKANE COUNTY DIVISION OF

UTILITIES
Ecomined and approved ths 2237 doy of _/PARCH 200

kane Couply Utites

Rl
SMWMMMMWW Py e

FanSpokane Regional Hzllh iﬁvcev

SPOKANE COUNTY DIVISION OF PLANNING
Examied ond approved this ¥ doy of _Masew 2002

%: c«% ﬁiﬂn of Plinning Direcor

SPOKANE COUNTY ASSESSOR
Examined ond opproved this 2.6 doy of _MARCH , 00

sm“m Coutly MWI

SPOKANE COUNTY TREASURER
1, Treasurer of Spokane County, Washington, , cartly that o toxes

shich hove been lvied and bacome ¢ rargeotie mm the fond
Within this mop and described in the dedication of this dote, }
Tty pold, satlfied, and discharged.

This Plot the Com
T R

ers Chairperson

EQUIPMENT & PROCEDURE

This survey was performed with o 1 second Nikon DTM—1 Total
Station Theodolite using field traverse procedures.

BASIS OF BEARING

The Bearing of S 20'37'01"E, along the WBS( IIna ol Lot 1 Elock 2‘
as per the Plat of RIDGEMONT ESTATES N D ADDITION,
recorded in Book 22 of Plats, page 72 wal uud ‘a8 the Basis of
Bearing for this Subdivision.

SURVEYOR’S CERTIFICATE

This map correctly represents o survey made by me or under my
direction in conformonce with the requiremnts o the Spokane
County n Ordinance.

Charles. n P.E,
Professional Englnaar an

Founded 1946

impson, Engineers, Inc.
CIVIL ENGINEERS & LAND SURVEYORS
N. 909 ARGONNE ROAD, SPOKANE WA, 99212-2789
PHONE <509) 926-1322 FAX (509 926-1323

| T
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FINAL PLAT DEDICATION

=0 7nng areen

KHOW ALL MEN B THESE PRESENTS, that Bancahares Mortsage
I LRy Y Zganns Compa R, and T, a C tion, and Vera Irrigation District No. 15,
J - ¢ j i j j j hgka a Munlclpal Corporation, nave oausad o be'platted into tors Slecks. an. streets e Lo Shebn hereon, to be known as RIDGEMONT
£ E

12 s ESTATES, sold land being located (n Section 25, Township 25 North, Range 44 East, WM. , Spokane County, Washington,
" !
LYING IN

being more particularly describad as follows
SECTION 25, TOWNSHIP 25 NORTH, RANGE 44 EWM.

SPOKANE COUNTY, WASHINGTON e szecomr

Beginning at the northeast corner of Lot 6 in Block 2 of Timberlane First Addition, as per plat thereof recorded Ln Volume 10 of Plats,
Cd Page 61: thence N 0°27'18"E, 60,00 feet; thence N16*10'39"E, 522,69 feet; thence N19°13'09"E, 530,67 feet; thence N27°21'36"E,
136,88 feet; thence Nn-zs’ls": 859, 41 (eu‘ meme 541‘33'44 'E, 478,46 feet; thence NGE'SS'SS"E 133,07 feet; thence
§3%00'22"E, 600,00 feet; thence ‘s4a; .83 feet; thence SG'4I‘[S’W
Q/d—g”,k /z_ Itne of satd ‘Section 257 thence NEG‘N'SB"W alonq said East:
from t) quarter corner of sald Sectlon ZS' thence N 0°39'38

s e nort
;7 v of aid Saction 25, 21000 feet; thence NG9*34'58"W., 210,00 fest; thance N ) 0 fests thonce Nss-at'ss'w 250,00
% T&Jl" feet; thence 50°39'38"W, 335,00 feet; thence N89*34'58"W, 340,32 feet to a polnt on a non-tangent curve, the center ot clrcl

urvey recorded of which bears N46*: 5'14”W 175 96 fQGl' thence touthwastcrl‘/ along sald curve, through a central angle :l[ 47°02'32%,

A 1975 P Book 4 of Surveys SURVEYOR'S NOTES: Gstance of 145,29 feet 1o the potnt of fangent of said curver thence NE9+3242 W, 75,23 feet to the potnt of beginninos and they

ueusT, Page 60 2 * do hereby dedicate to public use forever, the streets and roads as shown within this plat, and do also dedicate to the public the
. 4 Benthin and temporary culdesac sasements, as shown hereon, over and across Lot 1, Block 1; Lot 1, Block 2, Lots 23 & 24, Block 2; and Lot 21,

BENTHIN AND CLARK St Momumet: H et e O e e e ....0  Dlock 3. Thase temporary culdesac easements are granted for road purposes untl] such fme. as she sond 18 Gort(nued as 4 full width
Professional Land Surveyors right of way, at which time they will be vacated.
EAST 2608 SPRAGUE AVE. ument: #4 rebar w/plastic caj
'SPOKANE, WASHINGTON 95202 Set road center line monument: Clark, Ly é".,ms s Lots 25 & 26, Block 2, and Lot 22, Block 3, as shown hereon, are dedicated to Spokane County, as genaral County property, t
(509) 534-3475 dedicated fol' road purposes, fN'EVEI at such time as the road is continued as a full width right of way, or adjacent lands Dl!l’l.d

+ 44 rebar w/plastic cap marked
Bt PP et e o G /{ S413913 1orerrvrvssesssn L Nomore than ons dwlling structure shall be placed on any lot, nor shall any ot be further subdivided for the purposes of creating
additional bullding sites or lots without f(ling a replat.

Notary rsrl—é‘{""%u c Tn and for the State of Washington,

restding at Spokane,

0000
93400700

PBOUNDARY CLOSURE Plat Boundary line: »o00cen seeceesesnsseeeesesett ™= h public water system, and a public sewer system, both acceptable to County and State Health authorities, will be made avatlable
bearing \stance | North south, ast West UNPLATTED Utflity EASEMENt LIN onevvesssssnssansssnssssssssssesssnso for this plat, and (ndividual water and sewer service will ba provided to each lot prior to sale of lots
N 0°27'18"E | 60.00 60.00 0.47 Electrical and Water factlity easement, 10 fest Uttty easements are granted at the locations and for the purposes shown hereon,
N1610'39"E 501199 145063 1n depth along lot line from front corner, and 10
sonio 1469 feet in width belng § feet on each side of lot ltne, . . . A IN WITNESS WHEREOF, the sald owners have hersunto set thetr hands and the said corporation officers have affixed thelr seals thts
. .  dayof— ' s,
624.04 590.90 )
ase.00 | 31742 59'38"E '
NB6°59'38"E | 133,07 6.98 132289 N8E 5938 Vera tgattop DiArct N 15 R. and T., Incorporated Bancshares M Compa
5 3°00'22"E | 600.00 599,17 31,47 13 "R\) p
S44°57'18"W | 79,83 56,49 56,40 By By _NE By.
5 6°41'16"W | 785.65 780,30 91.50 ; éz
NB89°34'58%W | 293,30 2,14 293,29 % g 5 5
N 0°39'38"E | 210,00 209.99 2,42 By . BV__%.‘. - By, -
Negs3asanw | 210.00 1053 209,99
N 0°39'38"E | 150,00 149,99 1.73 e
N89e34'se*w | 260,00 1.89 259,99 UNPLATTED
S 0°39'38" 334,98 3186 B
2.48 34031 . .
fhoo) o 55,34 129,95 N
N89°32'42"W 75,23 0,60 75,23 a
Totals 2184,29 2184,28 1460,53 1460, 5: ACKNOWLEDGEMENT L ? v
STATE OF WASHINGTON) 55 ons doy of Doscemee 1975, befors me poragnally appearod Mu
COUNTY OF SPOKANE to me known to
[ . respectively, o! v-u Tzloation Diswict Ro, 15, and Alfons 5. Rem et
and Kenneth ], Tupper, to me known to be the__SE: TLEAS
R and ., Indorporateds. andHstan §. Grees 2 1o mo Known 1o o e Passioeat e fuum; : .
respectively, of Bancshares Mortgage Company, l.'/l corporations Ihlt ‘executed lhﬂ within and fG‘qcllw instrument a know= -
ledged sald instrument to be the free and voluntary act and deed of sald corporations for the uses and purposes therein mem(omd,
and each officer stated on oath that he was authorized to execute sald instrument and the seal Hﬁlkd 1s the corpors
sald corporation,
CYRVE DATA. IN WITNESS WHEREOF, 1 have hereunto set my hand and affixed my offictal seal {he dSy and yean first above written,
L ERER
8 [90°00%00"
c [90v35010%
D
E

21,08"

SURVEYOR'S CERTIFICATE

1, James F. Benthin, a registered Professtonal Land Surveyor, hereby certify that the map shown hereon was prepared by me
subsequent to an actual survey on the ground in —UAMREE: ", 1975, and that the same confor..s in all respects to the
provisions of the ordinances of Spokane County, now n effect, and that the lot comers and monuments have been properly set.

zi] 24  Section Comer

ExIsting iron pin as
gel per survey recorded
in Book 4 of Surveys,
Page 60,

Vaiiod
| % . Benthin, registered Professional Land Surveyor

COUNTY ENGINEER
Examined ard approved (hls day o&_ 1975, M

COUNTY COMMISSIONERS

This plat was approved and accepted by the County Commissioners of Spokane County, Washington, on this VZ4 day 0(24.,1375. L
Chal§n5§m.ﬁam County Commissioners .

COUNTY PLANNING COMMISSION 3 .

A UNPLATTE

Examined and approved this /T day of

2z
3 t .
Planning Director /
§ TTED SPOKANE COUNTY HEALTH DISTRICT Coﬂ
" . Examined and approved this £07{_ day of [2eseutts , 1975, .
o L e - 23 A Health Office
e > Ne5° 345 21000/ «
ot 1/4 Corne g /- COUNTY TREASURER K
Exlsting fron pipe 3 | 7 1, Don'W, n, Treasurer of Spokane County, Washington, do hersby certify that all taxes which have been levied and become ye e
ol ® wle g R chargeable uuulnn the land shown within this map and described in the dedication of this date, have been fully patd, satisfied SR
8l ’m o 2 and discharged, Dated this, day of 354.&, -
E M ol :
Ed K 2|3 g .
g i Spokane County Treasurer
.00 H
b — - z
NB89°34'58'W 340, 32 - - - | o 133.30" 160.00" "
i % e @y T = - A\ pr——] COUNTY ASSESSOI z ;
2 2™ 8 =47°02'32" o NBO°34BEW  29330° | e N Examined and approved this_£ 0_day of , 1975, >
| 7523 "\ Rness (e ren g e st 1/AC Spokane Countyrhusessoc /[ ¢
932", = . £l orner
e W\ Ch=S6E%56'02"W (41.24' T ook 4 ot Surveys, [“_’:‘ng x
tane rinst J QT Page 60, UNPLATTED r survey recorde
Pty

in ook 4 of Surveys, QL } 4%
o 60.

Pag




2395~

FINAL  PLAT
of

7¢(¢3/60057

WNT ESTAT 0 o
RIDGEMONT ESTATES No. 2 L o "pwmfwm T o o oSOz e e

Fril Gua™g  crar
BEING A SUBDIVISION IN THE N.E. 174 OF SECTION 25, T.25N., R.44E. WM.

cor, of Lot24,BIk2 as per recorded plat of
RIDGEMONT ESTATES

LEGEND
August 1977 SPOKANE COUNTY, WASHINGTON g 100" oN o
SET 172" BAR AT PROP CORN. -

\ PLAT BOUNDARY LINE
3 FD. /2" BAR W/ CONC. COLLAR &
MON ST 3 § WATER & ELECTRICAL |
MONY  ESTATES 3 o waTER 8 €
! ~. s By g N
2) ®5 S
N | / 0w 25
P &n @
! 7 / ~ g vy
| osoozzw/ 60000(record) ol
rings)
N.03°00'52°Wl L1 (bésis of bear

—Tono0 ] 10000~

URFPLATYED

\ coutmarty 8ary. ot prop. Leo N, cashon
o omrs s esananea by foumd monumens ond
[ Sirvey by Adams Eng. n 1976,

FNO 36" PINE TREE
(pes. 14")

198.3;
DEDICATION S07%5630mw

Note:
174 Corn. (record corner)

KNOW ALL MEN BY THESE PRESENTS, that Tupper , Re: , Bancshares Mortgage Company, a u-shmgton
Corporation, and R. & T., lncnr»erated. a Nashington Corpnra!lun *hove caused o be platted into Lots, Blocks, and Streets the lan

shown hereon to be known as RIDGEMONT ESTATES NO, 2, said Jand being part of the N.E. 1/4 of Section 25, Township 25 North, Range 44
East W.M., Spokane councy. Hashington. and described as follows:

Beginning at the S.E. corner of Lot 24, Block 2 of Ridgemont Estates as per plat of thereof recorded in Book 12 of Platsy page 36,
in the Spokane County Auditor's Office; thence along the boundary of said plat the fnnwmg three (3) courses: 1. N.03°00'22"W.,
3

a digtance of 599.90 feet; 2. 5.86959'38'W., a distance of 133.07 feet; 3. N.4 a distance of 478.46 feet; thence
¥,3,20. 167, a distance of £07.23 fest; thence N 56026'167E., a distance of 254. 12 feet ‘thence K.560117517% ., a distance of
5.94" feet; thence 5.56016'59"E., a distance of 195.0 feet; thence N.45953'35°E., a distance of 477.84 feet to the K. 1/16

corner of the N.E. 1/4 of said Section 25; thence S.89°16'42"E. along the nm‘th Tine of the N.E. 1/4 of the N.E. 1/4 of said
Section 25, a distance of 585.25 feet; thence S$.33%]'22"W., a distance of 698.46 feet; thence S. 12022'01"W., a distance of
558.86 feet; thence S. 13913'42"W., a distance of 291.94 feet; thence S.64958'44"W., a distance of 269.49 feet; thence S.07056'30"H.
a distance of 656.97 feet; thence $.47°11'30"W., a distance of 675.00 feet to the S.E, corner of Lot 17, Block 3 of said recorded
plat of Ridgemont Estates; thence along the boundary of said plat the following two (2) courses; 1. N.06039'42"E., a distance of
785.79 feet; 2. N.44%57'17"E., a distance of 79.83 feet to the S.E. corner of Lot 24, Block 2 of said plat and point of begMMng
this description, and they do hereby dedicate to public use forever the streets and roads as shown within this plat, and do

dedicate to public use the temporary cul-de-sac easements as shown hereon until such time as CONKLIN ROAD and VERA CREST DRIVE are
extended, at which time said cul-de-sac easements will be vacated.

NOTE: Fnd 172" ravor w/cone corloc
0,07 East ana 0.65 Seuth
of etuat 1116

P
Lriozaq
Cconze

UNPLATTED

N.1/16 Corner of N.E 178 Corner

A public water system, acceptable to County and State Health authorities, the local fire district, and water supplier (purveyor)
will be installed within this plat and individual services will be provided to each lot prior to sale.

A public sewer system will be made available for the plat and individual services will be provided to each Tot prior to sale.

0100
STATE OF WASHINGTON ) on this 24 Fay of 1978, before me personally appeared Kenneth J. Tupper and David
nore than one detached deling structure shall be permitted on any Tot, nor shall any ot be further subdivided for the purpose of | COUNTY OF SPOKME ) W.  Renz, Known to dz«?”f“r*?—me 10 be the Presfdent and Secretary-Treasurer, respectively, of R. & T., Incorporated,
creating additional Tots or building sites without filing a repla the corporation that executed the within and foregoing instrument and acknowledged said instrument to be the
free and voluntary act and deed of said corporation for uses and purposes therein mentioned and each officer
stated on cath that he was authorized to execute said instrument and that the seal affixed is the corporate
seal of said corporation.

v
Utility easements are hereby granted to or across those lots as shown hereon. il

Lot 14, Block I, and Lot 5, Block 5, as shown hereon are dedicated to Spokane County as general County property to be dedicated for road

purposes, forever at such time as the road is continued as a full width right-of-way, or until adjacent lands are platted. IN WITNESS WHEREOF, 1 have hereunto set my hand and affixed my official seal the day and year first above written.

The owners of Lots 1,45671L,& 12, Block I; Lots 1, 7, and 8, Block 2; and Lots 1,2;5,6,7,I6 and17,Block 4 , shall be held responsible s

for obstructing, artifically collecting or discharging, the natural drainage flow across or adjacent to their property, and shall Ty e o G Ste o e ngton, residing Tn Spokane.

assume full responsiblity for damage to their or any other property as a result of their obstructing, artificially collecting or SRVEYOR'S CERTIFICATE

the drainage flow. The subdivider shall inform each purchaser of the responsibility imposed on each property owner for

obstructing, artificially collecting or discharging the drainage flow. By permitting the drainage easements to be platted as shown 1, Mitton 1. Booth . a registered Professional Land Surveyor, hereby certify that the map shown hereon was prepared by me subsequent

hereon, Spokane County does not accept the responsibility of maintaining the drainage course or the responsibility for any damage to an actual survey on the ground in 1977, and that the same time conforms in all respects, &_provisions

whatsoever, including but not limited to inverse condemnation to any properties due to the drainage flow. of the ordinances of Spokane County, now in €ffect, and that the lot corners and monuments have been properly set.
— z

(1990)092992

3es08

7,
1N WITNESS WHEREOF, the said owners have hereunto set their hands and affixed their seal this 2¢ day of 4 . 1978,

TUPPER INCORPORATED, REALTORS BANCSHARES MORTGAGE COMPANY R. & T. INCORPORATED

£
3y Py Examined and approved this _<
resident enior Vice Presvdent resident .
s 3 L1t B2
Vil resident Secretary-Treasurer )/ COUNTY COMMISSIONERS
I3 This plat was approved and accepted by the County Commissioners of Spokane County, Washington, on this

“ , COUNTY ENGINEER
ay of _Fels . 1978,

pbkane County £ngincer

s
2" raoa(r seton 0 682 3126]

et * -8 2726 85
ACKNOWLEDGEMENTS SR
& CURVE DATA
[STATE OF WASHINGTON ) o thi s‘Zé_ 978, before me personally appeared Kenneth J. Tupper, known COUNTY PLANNING COMMISSION + DE;“ - R L T [
CONTY OF SPOKANE ) R e e Incarvnmted Realtors, the corporation that executed the within and Examined and approved this X wol day of _Fe b, 1078, 432500 25118 190,34 100.00 1858
furega(ng instrument and acknowledged said instrument to be the free and voluntary act and deed of SHVE " M. - g ls;‘ﬂsll :;95; |s33483I7
corporation for the uses and purposes therein mentioned and the officer stated on oath that he was authorize % = e X
. to execute said instrument and that the seal affixed is the corporate seal of said corporation. Spokane Gounty Plamnify Comgssion Chairmen 0 119,96 6000  119.94
o ) v COUNTY HEALTH DISTRICT § ii%’?-,t, 12239-123 gz!yzi
IN WITHESS WHEREOF, 1 have hereunto set ny hand and affixed my official seal the day and year first shove written. Examined and approved this P74 day of |9 o7e. ‘ £ 2660 24563 3a7on
< . 7E oy, H 199.71 100,00 199.57
R RoESty PubTic in and for the State of Washington, residing Tn Spokane. N i , i 12032 6026  120.22
2 J 309,92 156.76 308.14
STATE OF WASHINGTON g On th(s%L‘%!y Df)éMAﬁ_ﬁ 1978, before me personally appeared James W. Sullivan and COUNTY TREASURER . < 176.18 88.76 175 51
COUNTY OF SPOKANE Williom W Zuppe Jkfiown to me 50 be the Senior Vice President and Vice President, respectively, of Bancshares 1 du hereby cert(fy that all taxes which have been Tevied and become chargeable against the land shown within this map have been fully paid L | . 64.84 32.64 64.61
e Mortgage Company, the corporation that executed the within and foregoing instrument and acknowledged said Fa . M 38°41'48 3 153,53 79.82 150 63
* v instrument to be the free and voluntary act and deed of said corporation for the uses and purposes therein S04 ™ N N [ ar i 19870 100.00 19955
mentioned and eachofficer stated on oath that he was authorized to execute said instrument and that the seal MM—LM anla b s v 0 2401740 43500  184.49 93.65 18301
R affixed is the corporate seal of said corporation, Gkane County Tréasurer ]
e WiEss_WHEREOF, 1 h £f £ fi i 9 f % COUNTY ASSESSOR ! L
I 0 » 1 have hereunto set my hand and affixed my official seal the day and};ar rst above written. Examined and approved this day of _ , 1978, ¢ . ,ﬂ : e .
aie gotins . ¢ (Doichint
iofary PubTic”in and for the State of Washington, residing in Spokane. (ane County Assessor “

2378
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City of Spokane Valley City Clerk
11707 E Sprague Avenue
Spokane Valley, WA 99206

AFTER RECORDING RETURN TO:

CITY OF SPOKANE VALLEY CITY CLERK
11707 E. Sprague Avenue

Spokane Valley, WA 99206

Document: Drainage Easement Agreement
Reference No: 9410050526; 7512120290; 7410180104
Grantor: Kenneth and Sharon Tupper and Hilda E. Renz
City of Spokane Valley
Grantee: City of Spokane Valley
Kenneth and Sharon Tupper and Hilda E Renz
Abbreviated Legal Description: Ptn. Of N1/2 Sec. 25, T. 25 N., R. 44 EWM -NE'/4
Complete Legal Description on Page 6
Tax Parcel Number(s): 45255.9101

Drainage Easement Agreement
121014.3
This Agreement is made and entered into by and between Kenneth J. Tupper and Sharon
L. Tupper, husband and wife, and Hilda E. Renz, an unmarried woman, as the members of R&T,
Inc., a dissolved corporation, as to a portion, and Hilda E. Renz, an unmarried woman, as to the
remainder, (hereinafter collectively referred to as Tupper/Renz), and the City of Spokane Valley,
a municipal corporation of the State of Washington (hereinafter City).

Recitals

1. In September, 1994, R&T, Inc. and Alfons B. Renz and Hilda E. Renz entered into a
“Modified Easement Agreement” with Spokane County, recorded under Spokane
County Auditor’s number 9410050526 (hereinafter County Agreement).

2. The purpose of the County Agreement was to provide for a drainage easement and storm
water detention area for various additions of the Ridgemont development and to provide
for maintenance and operation thereof.

3. Tupper/Renz is the successor in interest to R&T, Inc. and to Alfons B Renz, deceased,
and Hilda E. Renz, (hereinafter referred to collectively as Renz).

Drainage Easement Agreement R. E. Excise Tax Exempt Page 1 of 7

Date |{72.- )0 20
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4. Spokane County's successor in interest is the City of Spokane Valley by virtue of its
incorporation on March 31, 2003.

5. The County Agreement contains several errors, including erroneous legal descriptions,
and has largely been ignored by the County and City and Tupper/Renz and
Tupper/Renz’s predecessors over the past 20 years,

6. Although the County Agreement erroneously places the responsibility for operation and
maintenance of the large drainage easement on Ridgemont Estates North 3% and 4™
Addition Homeowners Association (hereinafter HOA), the practice has been for
Tupper/Renz and its predecessors to maintain the drainage area located in an
approximately 12 acre parcel described in Exhibit A, attached hereto. The parcel
described in Exhibit A is owned in fee title by Tupper/Renz and is not located in the
boundaries of the HOA. The HOA is not a party to the County Agreement.

7. The HOA has responsibility for the operation and maintenance of small drainage swales
located within the boundaries of the HOA, which are owned in fee title by the HOA as
common property. These small drainage swales are not part of this Agreement.

8. Tupper/Renz and the City wish to extinguish the previous County Agreement and adopt
this Agreement to accurately determine the responsibilities of the City and Tupper/Renz
relative to the Exhibit A easement property and to provide for operation and maintenance
of the storm water and drainage runoff easement.

9. In 1974, Renz and Spokane County entered into an Indemnity Agreement recorded under
Auditor’s number 7512120290 whereby Renz agreed to indemnify Spokane County for
any loss, damage, claims, etc. arising from the drainage control system, including the
drainage easement area described in Exhibit A in the Ridgemont development. This
indemnity agreement was entered into before construction of the drainage control system
at the time of the initial development of the Ridgemont subdivision.

10. The drainage easement area described in Exhibit A has becn in operation for over 30
years and operates as designed, without operational problems. Tupper/Renz and the City
wish to extinguish the Indemnity Agreement since there is no longer any legitimate
purpose for the Indemnity Agreement and the parties wish to replace it with the
indemnity provision of this Agreement.

11.In 1974, Renz entered into a “Letter of Commitment” with Spokane County, recorded
under Auditor’s number 7410180104, whereby Renz agreed not to create lots along 16™
Avenue without submitting a plat—it being possible at that time to “segregate” land
having frontage on a County road into parcels without submitting a plat. The City’s
current regulations prohibit the subdivision of land without approval of a plat by the City.
As such, the Letter of Commitment is superfluous and of no effect. Tupper/Renz and the
City wish to extinguish the Letter of Commitment.

NOW THEREFORE, in consideration of the mutual covenanis and conditions contained herein
the parties hereto agree as follows:

A. Tupper/Renz shall continue to own the fee interest in the property described in Exhibit A.
Tupper/Renz hereby grants to the City a perpetual, non-exclusive easement on the
property described as the easement area in Exhibit A for use as a storm water and
drainage runoff area for the area it presently serves.

Drainage Easement Agreement Page 2 0f 7
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B. Tupper/Renz shall continue to maintain the storm water and drainage runoff area on the
Exhibit A easement property as it has done in the past.

C. Tupper/Renz shall indemnify the City for all damages caused by the failure of
Tupper/Renz to properly operate and maintain the storm water and drainage runoff
easement, Tupper/Renz shall be under no obligation to treat or specially process any
water or 10 maintain any area other than the easement area described in Exhibit A.
Tupper/Renz shall not be required to perform any duties in the maintenance of the
easement that it has not done in the past.

D. Tupper/Renz shall timely pay and keep current all taxes and assessments levied against
the Exhibit A property and shall keep such property free of any liens adverse to the storm
water and drainage easement,

E. Tupper/Renz shall have the right to sell its interest in and/or grant an easement to Vera

Water and Power to access and use the property described in Exhibit A, but the terms and

conditions herein shall run with the land, and be binding on any successors and assigns.

The 1994 County Agreement referred to above is hereby extinguished and of no further

effect.

The 1974 Indemnity Agreement referred to above is hereby extinguished and of no

further effect.

The 1974 Letter of Commitment referred to above is hereby extinguished and of no

further effect.

This Agreement is freely assignable by either of the parties hereto, but the terms and

conditions herein shall run with the land, and be binding on any successors and assigns.

J. This Agreement is the complete and total agreement of the parties and may not be
modified except by a writing executed by the parties or their successors.

e

J

et
h

Drainage Easement Agreement Page 3 of 7
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Dated this__2&" % dayof _ Novewber , 2014,

CITY OF SPOKANE VALLEY

Kenneth J. Tuppe

Mo oty

Sharon L. Tupper 7
3 AL
Hilda E. Renz by her Afforney-in-Fact, Sharom kK Queen
STATE ORWASHINGTON )

) ss. fmaﬂﬁw

E )

I certify that I know dshave satisfactory evidence that ﬁﬂ [C‘O J-Q QKWL signed

this instriynent, on oath stated thé“he was authorized to execute the instrument and acknowledge

it as the E g%% [Z?ﬁga,fg lgg{ of CITY OF SPOKANE VALLEY, WASHINGTON, to be the
free and volf Lary act of@uch CITY for the“uses and purposes mentioned in the instrument.

W ) ERRRY] !lfl

N BAINg

COUNTY OF SPO

,\.‘\ e AL /)
5 EF ary ™ 7 /
£ R TY foils 4
. z - 2 v - - X ;
2 (& ?;: Jut,‘;igaq:,;f EE EE “lig!!gzi!i"'
“ % ANF O = = y S -
7 o, 8909 S = Notary Public in and for the Sylte g%
//I % i e & F : T . 4 h‘s .
I,I“?PS OF WPELE Washington, residing at: _4/74/}
‘ln““m\“\\\\* My appointment expires: Q-39 75
STATE OF WASHINGTON )

)ss.
County of S‘EQSQQE )

On this day personally appeared before me Kenneth J. Tupper to me known to be the
individual described in and who executed the within and foregoing instrument, and acknowledged

that he signed the same as his free and voluntary act and deed, for the uses and purposes therein
mentioned.

DATED: {\/2& /14 Z—@C é ,
(O RO ) NOTARY PUBLIC in and for tEe State of
Notary Public Washington, residing at Spelkan®

State of Washington § My commission expires;_ 8/&/2.0(7
AARON C. SIMPSON £
B

MY COMMISSION EXPIRES
AUGUST 08, 2017

S A RN
Drainage Easement Agreement Page 4 of 7
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State of Washington
S5

County of Spokane

On this day of December 2014 before me the undersigned, a Notary Public in and for the
State of Washington, duly appointed and sworn personally appeared Mike Jackson to me known to
be the City Manager of City of Spokane Valley, Washington the city that executed the foregoing
instrument and acknowledged the said instrument to be the free and voluntary act and deed of said
city, for the uses and purposes therein menticned and on cath stated that he is authorized to
execute the said instrument and that the seal affixed (if any) is the seal of said city.

Given und y hand and official seal the day and year last abave written.

D 1. Poddn i £

Notary Public in agg for ghe Statvf WA
Residing at . o
My Appointment ekpires: -2 - IS

Place notary seal in box:

M
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STATE OF WASHINGTON )
)ss.
County of _S pokand )

On this day personally appeared before me Sharon L. Tupper to me known to be the
individual described in and who executed the within and foregoing instrument, and acknowledged
that she signed the same as her free and voluntary act and deed, for the uses and purposes therein
mentioned.

DATED: |l /2¢ /14

gllllllllllIllilllIilll!lllllllllllIIIIIII!IIIQ
Notary Public

NOTARY PUBLIC in and f6r the State of

Washington, residing at_Spolkkan €.
My commission expires: é /8 /2017

g State of Washington
= AARON C. SIMPSON
6

MY COMMISSION EXPIRES
AUGUST 08, 2017

LTI

B

STATE OF WASHINGTON )

)ss.
County of Spokane )

Or this day personally appeared before me Sharon K. Queen to me known to be the
Attorney-in-Fact for Hilda E. Renz and who executed the within and foregoing instrument, and
acknowledged that she signed the same as the frec and voluntary act and deed of said Hilda, E.

Renz, for the uses and purposes herein mentioned and on oath stated that she was authorized to
execute the said instrument.

DATED: W /2&/14

lllllllIilmlllllllllllIlllllllllllltlllllllg .
Notary Public R s

State of Washington = NOTARY PUBLIC in and féf the State of
AARON C. SIMPSON = Washington, residing at %Q_&QQ_L
MY COMMISSION EXPIRES = My commission expires: (B /ZoiT

g

AUGUST 08, 2017
EITETTITERLLETLCRCTETRAT LT RELRTSAL

ot

Drainage Easement Agreement Page S of 7
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EXHIBIT A
Entire Parcel

That portion of the North Half of Section 25, Township 25 North, Range 44 East
Willamette Meridian, lying northerly, northwesterly and easterly of Ridgemont Estates
No. 2, Recorded in Volume 13 of Plats, Page 85, Ridgemont Estates, Recorded in
Volume 12 of Plats, Page 36, Ridgemont Estates North 3" Addition, Recorded in
Volume 22 of Plats, Page 72, Ridgemont Estates North 4™ Addition, Recorded in
Volume 22 of Plats, Page 73 and Ridgemont Estates North 9" Addition, Recorded in
Volume 26 of Plats, Page 29;

And Lying Southwesterly of the Following Described Line:

Beginning at northerly corner of Lot 8 Block 1 of Ridgemont Estates No. 2; thence North
50°22'27" West 159.13 feet; thence North 30°08'14” West 152,25 feet to the Northerly
Line of said section and terminus of this line described;

Except road,;

Situate in the City of Spokane Valley, County of Spokane, State of Washington.

Drainage Easement

A portion of the Northeast quarter of the Northwest quarter and the Northwest quarter of
the Northeast quarter of Section 25, Township 25 North, Range 44 East, W.M., being
more particularly described as follows:

Begin at a point that is South 89°16'42” East, a distance of 626.35 feet from the North
quarter corner of said Section 25, said point being common to the North boundary of
said Section 25 and the West boundary of Leo N. Cashatt and others, as established by
a survey performed by Adams Engineering in 1976; thence along said Cashatt West
boundary, the following two (2) courses, South 30°08'12” East, a distance of 152.25
feet; thence South 50°22'25” East, a distance of 26.00 feet: thence South 52°30°00"
West a distance of 135.07 feet; thence South 30°22'00" East, a distance of 119.42 feet;
thence South 56°26'16” West, a distance of 40.06 feet: thence North 30°22'00" West, a
distance of 116.74 feet; thence South 52°38°00” West, a distance of 307.71 feet; thence
South 50°22'00" East, a distance of 151.82 feet; thence South 39°26’16” West, a
distance of 40.00 feet; thence North 50°22’00” West, a distance of 161.19 feet; thence
South 45°39'33” West, a distance of 349.84 feet: thence South 50°33'44” East, a
distance of 199.11 feet; thence South 39°26'16” West, a distance of 40.00 feet; thence
North 50°33'44” West, a distance of 203.47 feet: thence South 45°39'33" West, a
distance of 84.90 feet; thence South 76°35'00” West, a distance of 144.00 feet; thence
South 07°35°00" West, a distance of 89.92 feet to the East line of the Future Plat of
Ridgemont Estates North 3™ Addition; thence North 02°51°52” West, along said East

Drainage Easement Agreement Page 6of 7
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line, a distance of 215.89 feet to a point on a nontangent curve concave to the West
with a radius of 50.00 feet and a radial bearing of South 44°22'04" East, said point being
on the Easterly line of the Future Plat of Ridgemont Estates North 4™ the next 2
courses along said Easterly line; thence Northeasterly, Northerly and Northwesterly
through a central angle of 119°08'01”, an arc distance of 103.96 feet; thence North
16°29'55" East, radial to said curve, a distance of 28.10 feet; thence North 56°18'15"
East, a distance of 248.44 feet; thence North 32°00°'54” East, a distance of 244.68 feet:
thence North 76°30°08” East, a distance of 154.57 feet; thence North 54°00°44” East, a
distance of 186.55 feet; thence North 62°14’'59" East, a distance of 149.00 feet: thence
North 26°59'32” East, a distance of 29.57 feet to the South right of way (R/W) of 16"
Avenue and a point on a curve concave to the Northwest with a radius of 495.72 feet
and a radial bearing of South 16°02'48” East, thence Northeasterly along said South
R/, through a central angle of 3°15°02", an arc distance of 28.12 feet; thence South
89°09'28" East, 25.38 feet to the Point of Beginning;

Situate in the County of Spokane, State of Washington.

Drainage Fasement Agreement Page 7 of 7
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AGREEMENT VERNON W, 011 A
, DL AU
= : -spoxw% counr%wﬂﬂ?n

THIS AGREEMENT is made this 3 day of Y\‘—;)a , 3.00,

1976, by and between Bancshares Mortgage Company, hereinafter referred
to as Bancshares, and Tupper Inc., Realtors, hereinafter referred to

as Tupper.h Bancshares hereby agrees that in the event Tupper is notk
in default under a Deed of Trust dated July 30, 1975, executed by
Bancshares Mortgage Company, as Beneficiary, Tupper, Inc., Realtors,

as Grantor, and Transamerica Title Insurance Company as Trustee,

any lot in Ridgemont Estates, a subdivision filed with the Spokane
County Auditor on December 12, 1975, under Auditor's File No. 7512120141
or any part thereof, shall be released on application of Tupper from
the lien of the Deed of Trust, above described, on payment of $6,350.00
on the promissory note dated the 30th day of July, 1975, entered into

between the parties hereto.

DATED this X day of “el , 1974,

BANC HARES MOR AGE OMPANY

{\mmm;;

TUPPER INC., REALTORS

STATE OF WASHINGTON )

. ) ss.
County of Spokane )
On this %2/ day of }//m% , 197g, before me,
the undersigned, a Notary Public in and for the State of Wash ngton,
duly commissioned and. sworn, personally appeared<;ﬁ4Q£¢«4¢/ . '4“¢u~cﬁ\,
R and i b Al A s to ' me known to be

"%42";5 5/‘::&»«_2(4//& A and /Lr(v., PR »—;‘\"‘;_ﬂ o /S '//rd{
of BANCSHARES MORTGAGE COMPANY, the company that executéd the fodre-
going instrument and acknowledged the said instrument to be the free and
voluntary act and deed of said corporation, for the uses andapugﬁqses
therein mentioned, and on oath stated that they were authorlzed =l
execute the said 1nstrument and that the seal affixed 1a,th§~cggpoﬁate
seal of said company. Sy P
GIVEN under my hand and off1c1al seal hereto affgxed Ehe'
day and year first above written ‘\izg T o~

NOTARY PUBLIC in and for ths% Siate of
Washington, residing at Spokaha.
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STATE OF WASHINGTON ) IR
. = ) ss.
Coanty of Spokane )

On this 3rd day of Febnmry r 1976, before me,
the under51gned, a Notary Public in and for the State of Washington,
duly comm1351oned and sworn, personally appeared Kenneth J. Tupper

and . Robert W. Fogg , to me known to be the

President and Secretary , of TUPPER INC.,
REALTORS, the company that executed the foregoing insturment and ac-
knowledged the said instrument to be the free and voluntary act and
deed of said corporation, for the uses and purposes therein mentioned,
and on oath stated that they were authorized to execute the said instrument
and that the seal affixed is the corporate seal of said company. :

GIVEN under my hand and officjal seal hereto afflxednthe
day and year first above written. \d"‘f
". -
= P ”ov’ _."’,‘.
: RS - i

NOTARY PUBLIC in and for- the.State
of Washington, re51d1ng’at Spokane.
. "y
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PUBLIC FEEDBACK
SURVEY RESULTS

A public outreach survey was published on the project webpage May 5, 2024. To date, there have been
six responses and general feedback showed an understanding of the project and its goals. Major

concerns included roadway deterioration and cracking, stormwater runoff, and ice formation contributing
to slippery road conditions.

Date
Response

What is your general understanding
of the project and the issues it seeks

Are there other drainage problem

Is there anything else you’d like to

Recorded

to address?

To repair some badly worn-out roads

areas the city should be alerted to?

I’'m only familiar with my own

share?

Sonora and Cameron are in very bad

5/11/2024 | and to improve stormwater runoff. . ’ : shape. I'm glad to see that these
immediate neighborhood. issues are to be addressed.
My home has one of those open
To future proof road issues by moving drainage culverts, is there any thought
the ground water properly. of closing up the open channels
Road repavement and resolution of During significant rainstorms and
water drainage issues. thunderstorms, water running along
the northwest side of Vera Crest Dr
has crested the curb and driveway AT .
Road deterioration is now leaving
apron between 1718 and 1722 S Vera chunks of asphalt in roadway, which is
5/16/2024 Crest Dr and run across the residential | " ino"and bicycle riding hazard.
property. | believe this has the )
. ; . . Road replacement is needed sooner
potential to continue, even if the drain than later
below where the water is cresting the '
curb/driveway apron was functioning
properly. Video during a rainstorm is
available.
It looks like it will address the problem
stormwater drainage at the edge of the
city limits on Timberlane Dr. This has . Thank you for tackling this project and
created a noticeable raise in ground | have major concerns about the AP
level h s | - h f Timberl recognizing its importance. |
5/18/2024 water leve a};tm;;] omedshocatlon. Not ne\éver?tpc)j ase 0 Tlmbler anehTerracEj appreciate the PowerPoint
to mention that the pond has ‘ and the drainage problems that cou presentation that you shared to keep
overflowed nearly every year since its cause for myself and my neighbors. .
) - ; us informed.
inception. It created a running creek all
the way down Timberlane Dr to 24th
Ave from February to June in 2017.
Water issues in this area that are In the 20 years I've lived in this house,
causing premature and continued road it's apparent this hill is water rich and
damage. Glad you are looking into this has drainage issues. There’s excess Likely not related to the roads - the
and good luck! ice that forms on the road in front of neighbor’s backyard to the north of my
my house in the winter/early spring house is a marshy mess. It only
after excessive moisture during the affects a small corner of my yard.
days and freezing temperatures at There is an alley behind our homes
5/26/2024 night. The drainage that freezes on the | that has standing water for most of the

road looks like it comes from water
seeping out of the ground from the
property across the street, not just
from runoff from 23rd Ct. It's an
interesting issue and fun to see -
except for those people driving and
not expecting ice right before the
corner.

spring and much of the summer. Not
sure if the water is coming from a
natural spring, or more likely from
water that seeps into the ground up hill
of us and then manifest itself in the
yards and alley.

30-230010 Spokane Valley Ridgemont Estate

Page]|l




Date
Response

Recorded

6/17/2024

What is your general understanding
of the project and the issues it seeks
to address?

Stormwater drainage issues. Updates
to infrastructure and routing of water
runoff.

Are there other drainage problem
areas the city should be alerted to?

In front of my mailbox, water is
constantly flowing out of some sort of
drainage hole. Also, we are seeing
cracks in our garage and upstairs
bedroom that is closest to the garage.
The bottom of our driveway has
started cracking. Also, the neighbor
next to me and the neighbor behind
me both have swimming pools. The
neighbor on my right mentioned they
have a crack in their pool. The
neighbors behind me haven't said
anything, but they have had people
looking at their pool and | don't think
they are using it.

Is there anything else you’d like to
share?

Thank you for your hard work and
wonderful video, it was very helpful,
and | have a much clearer
understanding of what is happening.

Note: Responses only edited for brevity, spelling, and grammar.

30-230010 Spokane Valley Ridgemont Estate

Page|2




A City of Spokane Valley
Ty or Community & Public Works
SpoKane

pO 10210 E. Sprague Ave.

/ \,ﬁlley® Spokane Valley, WA 99206

Ridgemont Estates
Stormwater Improvements

-

The clty Is working to Improve your neighborhood.

Learn more at: spokanevalleywa.gov/ridgemont
V- 4 A A A 4 4 4

Title VI Notice to Public — It is the policy of the City of Spokane Valley to assure that no
person shall, on the grounds of race, color, national origin, or sex, as provided by Title VI of
the Civil Rights Act of 1964, and related State and Federal Statutes, be excluded from
participation in, be denied the benefits of, or be otherwise discriminated against under any
of its federally-funded programs and activities. Any person who believes his/her Title VI
rights have been violated may file a complaint with the City’s Title VI Administrator at
jwhitehead@spokanevalley.org, or call (509) 720-5111.

The City of Spokane Valley in accordance with Section 504 of the Rehabilitation Act (Section
504) and the Americans with Disabilities Act (ADA), commits to nondiscrimination on the
basis of disability, in all of its programs and activities. This material can be made available in
an alternate format by contacting John Whitehead at jwhitehead@spokanevalleywa.gov or
(509) 720-5111.


mailto:jwhitehead@spokanevalley.org
mailto:jwhitehead@spokanevalley.org
mailto:jwhitehead@spokanevalleywa.gov

Ridgemont Estates Stormwater Improvements Project

The city is evaluating potential road and stormwater — EE———m——
. ) - i 1 Legend :
improvements in the Ridgemont Estates area. The project " |Pond —
will first complete a topographic survey and geotechnical f Storm Pipe — |
investigations. Geotechnical investigations will include the . |Open Channel --------
installation of groundwater monitoring wells at locations Drywell .
outside the roadway. Wells will remain in place until '”'eVMa“ho'e

September 2024 to evaluate seasonal groundwater
variations.

The goal of the project is to identify the needed
improvements for a sustainable stormwater system and
street pavement design. Private lanes and county roads
are excluded from the proposed improvements.

S Steen R‘d

Anticipated timeframe for fieldwork:

» Land Surveying Activity: October 2023

» Geotechnical Activity: October 2023

» In-place Monitoring Equipment: October 2023 - September 2024

We want to hear from you! / l]ey

Learn more at spokanevalleywa.gov/ridgemont.

For questions, comments, or to share known issues, email cphillips@spokanevalleywa.gov



mailto:cphillips@spokanevalleywa.gov

PUBLIC OUTREACH TIMELINE

OCTOBER 2023 APRIL - SEPTEMBER 2024 MAY 2024 - PRESENT

Project website is developed Follow-up mailers regarding Presentation and feedback
and launched, and initial project updates and next survey are created to explain
mailer is sent to announce phases of project are sent. project and timeline, and to

the project study. gauge understanding.
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MODEL CALIBRATION SUMMARY

Project: City of Spokane Valley Ridgemont Estates Study
To: Chad Phillips, P.E. | City of Spokane Valley
From: Josh Van Wie, PE, Sophia Nespor, EIT Brendan Doohan, EIT | Osborn Consulting
Date: September 25, 2024

This appendix to the study report provides a summary of the model calibration that was done for the
Ridgemont Estates study using AutoCAD Storm and Sanitary Analysis (SSA).

After assigning initial model parameters, the model was calibrated by comparing model runoff to observed
runoff from the flow monitoring data and adjusting the parameters until the modeled and observed flows
matched as closely as possible. The model was calibrated for the period of November 2023 through May
2024. Calibration focused on adjusting curve numbers, storage node volumes, and base flows that
represented shallow subsurface flow seeping into the drainage system.

Rainfall data for model calibration was acquired from the WSU AgWeatherNet website, which publishes
15-minute precipitation data from weather stations in the region. The weather station used for this project
is located near the intersection of Maxwell Avenue and North Molter Road in Liberty Lake, approximately
5 miles northeast of the study area.

Curve numbers were modified to adjust the peak flows and runoff volumes in the model. After assigning
the initial curve numbers, the model’s peak flows and volumes were significantly higher than the observed
data. Curve numbers were reduced to allow more infiltration, which resulted in lower peak flows and
runoff volumes. In the long-term model simulation between November 2023 and May 2024, curve
numbers had to be reduced from a value of 80 to 55 to bring peak flows and volumes in line with the
observed data. However, when the model was run for a shorter duration, such as a single storm event,
the model peak flows were significantly lower than in the long-term simulation. It was determined that
during the long-term simulation, model parameters for antecedent moisture conditions were being
adjusted throughout the simulation to represent increasing soil saturation over time. In SSA, the soil
saturation parameters cannot be adjusted directly. For running design storms, the model was set up to
run for 45 days of historical rainfall data with the design storm rainfall appended to the end of the
historical data. This ensured that the soil saturation parameters had time to “spin up” and reach
stabilization prior to running the design storm.

Storage nodes were calibrated to help the model achieve a better match in hydrograph shape during the
latter part of the storm events or receding limb of the hydrograph. This was done for “Pond A” and “Pond
B”, which are located in the Ridgemont Third Addition development near South Conklin Road. The pond
names are based on the naming conventions used in the development’s record drawings. In the model,
these storage nodes receive runoff from the lumped subcatchments, which represent relatively large
contributing areas with multiple stormwater BMPs that are combined into a single storage node. The
volumes of the Pond A and Pond B storage nodes were increased to represent the storage that would be
achieved in other BMPs distributed through the subcatchments. These ponds were also modeled to
infiltrate a portion of the water stored. By taking the stabilized infiltration rate measured to be 1.03 inches
per hour from the 16th Avenue Pond and multiplying it by the base area of the pond, the Osborn team
calculated an assumed infiltration rate. Model results with these infiltration rates were satisfactory, so the

www.osbornconsulting.com
Practical and Creative Solutions



City of Spokane Valley Ridgemont Estates Study
[Subject]
September 25, 2024

infiltration rates were not calibrated further. These infiltration rates can be seen below in Table Error! No
text of specified style in document.-1.

Table Error! No text of specified style in document.-1. Infiltration Rates for Storage Nodes Used
in the SSA Model

Storage Pond Bottom Model Infiltration
Junction Area (sf) Rate (cfs)
Pond A 3320 0.317
Pond B 2790 0.266
Notes:

sf = square feet, used for measuring the base area of a pond.
cfs = cubic feet per second, used for measuring the infiltration rate from a pond.

Base flows were added to model junctions to represent shallow subsurface inflow into the storm
conveyance system. During the spring months of 2024, the flow monitor data showed steady base flows
that appear to be from shallow subsurface inflow, which either slowly increased or decreased within a
range of roughly 0.1 to 0.2 cubic feet per second. To represent these base flows in the model, a constant
value of 0.1 cubic feet per second was divided between the model junctions in the portion of the storm
system that contributed to the flow monitor location. This resulted in an inflow value of 0.00769 cfs at
each junction. This value was then also assigned to the remaining model junctions assuming a similar
amount of shallow subsurface inflow is present in those areas.

Model calibration plots for selected storm events are shown in the following pages.

Osborn Page | 2
Consulting
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(#)16TH AVENUE POND DESIGN
ALTERNATIVE AREA PRIORITY LIST:
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TYPE 2 48" W/SOLID LID

C1_MH_07
TYPE 2 48" W/SOLID LID

DESIGNED BY
DRAWN BY
M. MECHAM

ity Consulting

Osborn

MATCHLINE SEE SHEET 1

CATCH BASIN, W/HOOD
RIM EL = 21583.91

18" CMP IE 2150.08(NW)
18” CMP IE 2150.55(SE)

18” CMP CULVERT
IE = 2146.34

24" CMP CULVERT
IE = 2146.03

CATCH BASIN,

- W /HOOD
RIM EL = 2154.01

18” CMP IE
2151.46(SE)
18” CMP IE
2152.01(NE)
18" CMP IE

STORM MANHOLE
RIM EL = 2138.23 C1_CB_0t

12" |E 2125.53(E)
12" CMP IE 2135.08(E)
24” CMP IE 2125.29(NW) |

18" CMP IE 2126.13(SW)

CATCH BASIN W/HOOD &
RIM EL = 2132.53

18” CMP IE 2129.57(NE)
12" CMP IE 2129.36(SE)

C1_MH_02

TYPE 2 48" W/SOLID LID

TYPE 1

RIM EL = 2138.76

12" CMP IE 2136.55(W)

C1_SD_02

"TYPE 2 48" W/SOLID LID

TYPE 2. 48" W/SOLID LID

CATCH BASIN W/HOOD
RIM EL = 2132.56

12” CMP IE 2130.10

CB-SW00225
TYPE 1

"o | oare m——

CATCH BASIN, W/HOOD

N_MH_07
TYPE 2 48" W/SOLID LID

Structure - (63)
TYPE 1

/ .
Oy’
.

r 2
: ‘il /
or vy

A

// 7
/ ,/% SLOTTED TRENCH

DRAIN
L = 20LF

18" CMP CULVERT

IE = 2152.49
S

24" CMP CULVERT

IE = 2151.57

.

RIDGEMONT ESTATES

STORMWATER
SPOKANE VALLEY
NORTH AREA

MATCHLINE SEE SHEET 4

(#)16TH AVENUE POND DESIGN
ALTERNATIVE AREA PRIORITY LIST:

1A. ROADWAY PAVING - FULL ASPHALT
REPLACEMENT.

1B. VERA CREST RD STORM MAIN. INSTALL
NEW 12" STORM MAIN WITH 48" TYPE 2
CB STRUCTURES AND CONNECT TO
REPLACED MANHOLE STRUCTURES.
ABANDON EXISTING OPEN CHANNEL
THRU RESIDENTIAL NEIGHBORHOOD.
ABANDON EXISTING 12" OUTFALL AT
VERA CREST DR & E 20TH CT. EXISTING
OUTFALL PIPE NORTHWEST OF VERA
CREST DR & E 20TH CT TO BE
REPLACED.

VERA CREST RD GROUNDWATER
COLLECTION. INSTALL UNDERDRAIN
ALONG THE NORTHEAST CURB TO
CATCH POTENTIAL GROUNDWATER SEE
PAGE XXX.

SCALE: 1" = 50'

FIGURES

JOB#/DWG: 30-230010

07/02/2024

SHEET 3 oF 9O

SCALE

H:1" = 50' V:N/A




™
-
L
L
L
()]
L
L
()]
L
=
-
L
)
=
g
2

24" CMP CULVERT
IE = 2197.34
CS_SW00231

CATCH BASIN, W/HOOD
RIM EL = 2201.07

24” 22 |E 2198.62(%)

CATCH BASIN, ROUND GRATE
RIM EL = 2202.27

24" CMP IE 2196.63(NW)
12" CMP IE 2196.79(E)
12” CPEP IE 2196.71(S)

12" CPEP CULVERT -

IE = 2212.16

N_MH_04
TYPE % 48" W/SOLID LID

N_MH_3
TYPE 2 48" W/SOLID LID

CATCH BASIN, W/HOOD
NOTE: FULL OF SEDIMENT
RIM EL = 2201.40

12" CMP IE 2199.93(W)

CB-SW02726
TYPE 1

N_MH_12
TYPE 248" W/SOLID LID

MATCHLINE SEE SHEET 2

AN

CATCH BASIN, "MANHOLE CONE TYPE STRUCTURE”

RIM EL = 2228.82
6” PVC IE 2227.79(W)

6” PVC CULVERT
IE = 2228.07

CATCH BASIN
RIM EL = 2217.75

12" CMP IE 2215.57(W)

12” CPEP CULVERT
IE = 2214.08

12" CPEP CULVERT
IE = 2216.44

4” PVC "ROOF DRAIN"
IE = 2216.94

12" CPEP CULVERT
IE = 2217.99

12" CPEP CULVERT
IE = 2220.64

"E20THCT

(#)16TH AVENUE PONG DESIGN
ALTERNATIVE AREA PRIORITY LIST

1A. ROADWAY PAVING - FULL ASPHALT
REPLACEMENT.

1B. CONKLIN ROAD STORM MAIN. INSTALL
NEW 12" STORM MAIN WITH 48" TYPE 2
CB STRUCTURES AND CONNECT TO
REPLACED MANHOLE STRUCTURES.
ABANDON EXISTING OPEN CHANNEL
THRU RESIDENTIAL NEIGHBORHOOD.

. CONKLIN GROUNDWATER COLLECTION.
INSTALL UNDERDRAIN ALONG THE
NORTHEAST CURB TO CATCH
POTENTIAL GROUNDWATER SEE PAGE
XXX.

. INSTALL IMPERMEABLE LINER AT
EXISTING INFILTRATION POND.

SCALE: 1" = 50'

FIGURES

JOB#/DWG: 30-230010

S NESPOR RIDGEMONT ESTATES |
. ore | 07/0212024
R b STORMWATER —
M. MECHAM _
SPOKANE VALLEY SCALE

CHECKED BY "
jity Consulting NORTH AREA S =50 VA sweer 4 or 9

FILE NAME: C: \PW_OSBORN_WORKING\DMS33390\F_30—-230010_STRM.DWG

PLOT TIME: 7/3/2024 5:22 PM
USER NAME:BRENDAN DOOHAN




(#)16TH AVENUE PONG DESIGN
ALTERNATIVE AREA PRIORITY LIST:

1A. ROADWAY PAVING - FULL ASPHALT
REPLACEMENT.

MATCHLINE SEE SHEET 4

L as | ¥ "," k|

1B. CONKLIN ROAD STORM MAIN. INSTALL
NEW 12" STORM MAIN WITH 48" TYPE 2
CB STRUCTURES AND CONNECT TO
REPLACED MANHOLE STRUCTURES.

had” "~ :
“-"&‘ : e vimf"‘, N A ,_“-_ = ’/‘/

ek Saiad A TR,
A RS ] SN S
AV

. INSTALL IMPERMEABLE LINER AT

STORM DRAIN MANHOLE
EXISTING INFILTRATION POND.

RIM EL = 2236.64
> 24” |E 2230.63(N)
24” |E 2230.68(S)

ASSUMED TEE—TYPE CONNECTION,
NO STORM STRUCTURE FOUND

CATCH BASIN W/HOOD

RIM EL = 2239.66 STORM DRAIN MANHOLE
12" |E 2237.41(E) E RIM EL = 2247.51

(FULL OF DEBRIS) o & 24” |E 2242.94(N)

24" |E 2243.33(S)
(LOCATION OF INLET UNKNOWN)

;l"l

~ CATCH BASIN
- RIM EL = 2339.15

12” CMP IE 2336.52(S)

N 4 97 ’
f - , .A 18" CMP IE 2336.00(W)

18" CMP
ESTIMATED PIPE ALIGNMENT

CATCH BASIN,
DOUBLE VANED GRATE TYPE INLET
RIM EL = 2286.00

18" CMP IE 2281.75(NE)
18” CMP IE 2281.78(SW)
8" PVC IE 2282.00(SE)

CATCH BASIN,
RIM EL = 2293.39

12” CMP IE 2289.09(NW)
12" CMP IE 2288.94(SW) |

CATCH BASIN
RIM EL = 2339.14

. 18" CMP IE 2335.48(E)
STORM MANHOLE 18” CMP IE 2335.38(S)

RIM EL = 2315.37 STORM MANHOLE
8” PVC IE 2310.22(SE) RIM EL = 2340.70
12” CMP IE 2308.19(S) B 18" CMP IE 2333.76(S)
24” CMP IE 2308.28(E) [l 18" CMP IE 2334.02(N)

.’

12" CMP CULVERT
IE = 2337.70

12" CPEP CULVERT
b JIE = 2338.55

»

24" CMP IE 2307.99(W) 18" CMP IE 2333.84(W)

CATCH BASIN
RIM EL = 2314.97

" CMP IE 2311.05(N)

24" CMP
CATCH BASIN, ESTIMATED PIPE ALIGNMENT

DOUBLE VANED GRATE TYPE INLET 7 /
RIM EL = 2286.33 STORM MANHOLE
RIM EL = 2302.63

18" CMP IE 2282.46(NE) 24” CMP IE 2296.98(N) = r | :
12" CPEP IE 2278.70(SE) 18" OMP IE 2298, 35(E) ‘ * : y, SCALE: 1" = 50

12” CPEP IE 2278.84(SW) | 12" CMP IE 2298.23(S)

- - S
- CATCH BASIN
12" CPEP X X RIM EL = 2302.78

ESTIMATED PIPE ALIGNMENT 12” CMP IE 2299.38(N)

¥

CATCH BASIN
RIM EL = 2343.22

118" CMP IE 2340.15(N)

UNDER SIDEWALK INLET
IE = 2360.0+

FIGURES

RIDGEMONT ESTATES  JOB#/DWG: 30230010 [ DATE
grasam Osborn STORMWATER 0710212024

M. MECHAM
CHECKED BY - SPOKANE VALLEY SCALE
jiizs Consulting E I T R NORTH AREA 1250 vNA

FILE NAME: C: \PW_OSBORN_WORKING\DMS33390\F_30—-230010_STRM.DWG

PLOT TIME: 7/3/2024 5:22 PM
USER NAME:BRENDAN DOOHAN




(#) RADCO POND DESIGN
ALTERNATIVE AREA PRIORITY LIST:

1A. ROADWAY PAVING - FULL ASPHALT
TYPE 2 48" W/SOLID LID REPLACEMENT.

Structure - (63)_ 1B. VERA CREST RD STORM MAIN. INSTALL
TYPE 1 g NEW 12" STORM MAIN WITH 48" TYPE 2
CB STRUCTURES AND CONNECT TO
REPLACED MANHOLE STRUCTURES.

CATC"FLISAEsllN,_ W2/1 "£0901 . TIGHTLINE OPEN CHANNEL. ADD
) = . TRENCH WITH DRAIN ROCK TO
18" CMP [E 2150.08(NW) , ‘, , COLLECT SUBSURFACE DRAINS.

12" CPEP CULVERT 18” CMP IE 2150.55(SE)

IE = 2026.06

(LOCATED WITHIN A CURB HOOD STRUCTURE)
18” CMP CULVERT
IE = 2146.34

12” CPEP CULVERT '
‘ ' : ,/ SLOTTED TRENCH

IE = 2023.07 . ‘
/ ‘(UNKNOWN WHERE THIS COMES FROM) 24” CMP CULVERT ’ / DRAIN
IE = 2146.03 : L = 20LF

s - ' ' ' o , -
alh > . : 18" CMP CULVERT
12” CPEP CULVERT ‘. , . CATCH BASIN, IIIE = 2152.49

IE = 2024.63 y | ]
’ n / - =w2/1|45200[1 : 24” CMP CULVERT
| : IE = 2151.57

b o - 18” CMP IE .
v | ~ 2151.46(SE) s
: 18” CMP IE g ‘
2152.01(NE)

DOUBLE BARREL DRYWELL
18" CMP IE

RIM EL = 2024.21
.

DOUBLE BARREL DRYWELL
RIM EL = 2024.43

DOUBLE BARREL DRYWELL
RIM EL = 2024.15 -‘l

.

DOUBLE BARREL DRYWELL ' leATCéRLM_MQ{\ISH8OI2_§
RIM EL = 2024.23 S °
. - 12" |E 2125.53(E)

DOUBLE BARREL DRYWELL 1”2 CMP IE 2135.08(E)
. 24” CMP IE 2125.29(NW)

RIM EL = 2024.20 ., \
ﬁtrltljcsttjre-(QZ) _ 18” CMP IE 2126.13(SW) .
ull Structure ‘ CATCH BASIN, W/HOOD

&, " ' | {EELE RIM EL = 2138.76
12" CMP IE 2136.55(W)

DOUBLE BARREL DRYWELL . '
RIM EL = 2024.18 ) | . A C1_SD_02

CATCH BASIN, W/HOOD |
RIM EL = 2028.58

12” PVC IE 2025.72(0UT) TYPE 2 48" W/SOLID LID
3 3 2

C1_MH_09

C1_MH_08 ' L X
/TYEE2_48"W/SOLID LID CATCH BASIN W/HOOD | . : - SCALE T =50
RIM EL = 2132.53 '

18" CMP IE 2129.57(NE)
12" CMP IE 2129.36(SE) : “TYPE 2 48" W/SOLID LID

27" CONC CULVERT | f TYPE 2 45" WISOLID LID
E = 2025.52 |
CATCH BASIN W/HOOD

RIM EL = 2132.56

C1_MH_07 ”
TYPE 2 48" W/SOLID LID ’ 12 CMP IE 2130.10

C1_MH_02
TYPE 2 48" W/SOLID LID

MATCHLINE SEE SHEET 7

FIGURES

RIDGEMONT ESTATES JOB#/.DWG:30-230010
i Osborn I STORMWATER 0710212024

M. MECHAM

CHECKED BY CO nsu Itl n SPOKANE VALLEY SCALE
9 E I T R CENTRAL AREA 1250 vNA

FILE NAME: C: \PW_OSBORN_WORKING\DMS33390\F_30—-230010_STRM.DWG

PLOT TIME: 7/3/2024 5:22 PM
USER NAME:BRENDAN DOOHAN




v

E21ST CT

$. -

-

12" CMP CULVERT
IE = 2085.87

MH_SW13581

C1_MH_06
TYPE 2 48" W/SOLID LID

48" DIA. VERTICAL PIPE
"BUBBLER” DRAINAGE STRUCTURE

C1_MH_03
TYPE 2 48" W/SOLID LID
b

CATCH BASIN, W/HOOD
RIM EL = 2130.01

18" CMP IE 2125.03(S)
18" CMP IE 2123.86(W)
12" CMP IE 2126.45(E)

CB_SW00210

C2_MH_04
TYPE 2 48" W/SOLID LID

MATCHLINE SEE SHEET 6

CATCH BASIN
RIM EL = 2159.67

12" PVC IE 2157.27(SW)
12” PVC IE 2157.24(NE)

'CS_SW02699
TYPE 1

CATCH BASIN, W/HOOD
RIM EL = 2130.19

12" CMP IE 2127.65(W)

CATCH BASIN, W/HOOD
RIM EL = 2130.82

18" CMP IE 2127.97(N&S)

(S

CATCH BASIN, W/HOOD
RIM EL = 2131.30 i
18" CMP IE 2128.85(N) |

CATCH BASIN
RIM EL = 2155.46

12" PVC IE 2122(%)
(APPEARS TO FUNCTION AS A

CATCH BASIN
RIM EL = 2120.20

12" PVC IE 2116.06(E)

112" PVC IE 2114.50(S)
.
CATCH BASIN

BUBBLER—TYPE STRUCTURE, NO OUTLET)

CATCH BASIN
RIM EL = 2125.86

12" PVC IE 2121.11(S)

|

e

SINGLE BARREL DRYWELL

RIM EL = 2193.45

CATCH BASIN,

DOUBLE VANED GRATE TYPE INLET

CATCH BASIN
RIM EL = 2177.58

12" PVC IE 2174.43(SW)
12” PVC IE 2174.56(NE)

RIM EL = 2188.31
12” PVC IE 2184.58(SW)
"

SINGLE BARREL DRYWELL B
RIM EL = 2211.37

8” PVC IE 2209.47(S)
C2_CB_01 \

C2_MH_01
TYPE 2 48" W/SOLID LID=

,ﬂ____._)l‘lm.-fﬁ!liﬁ

-,

R e

TYPE 1
SINGLE BARREL DRYWELL
RIM EL = 2207.84

CATCH BASIN
RIM EL = 2210.96

8” PVC IE 2209.73(N)

(#) RADCO POND DESIGN
ALTERNATIVE AREA PRIORITY LIST:

2A. ROADWAY PAVING - FULL ASPHALT
REPLACEMENT.

2B. VERA CREST RD AND 22ND STORM
MAIN. INSTALL NEW 12" STORM MAIN
WITH 48" TYPE 2 CB STRUCTURES AND
CONNECT TO REPLACED MANHOLE
STRUCTURES. EXISTING OUTFALL
NORTH OF VERA CREST DR & E 23RD
CT. REPLACE DAMAGED 12" CMP PIPE.
EXISTING OUTFALL NORTH OF VERA
CREST DR & E 22ND AVE. EX 12" CMP
PIPE TO REMAIN. SECONDARY
OVERFLOW TO BE INSTALLED TO FLOW
TO OUTFALL AT VERA CRESTDR & E
23RD CT.

. TIGHTLINE OPEN CHANNEL. ADD TRECH
WITH DRAIN ROCK TO COLLECT
SUBSURFACE DRAINS.

' TYPE 2 48" W/SOLID LID RIM EL = 2119.14

12" PVC IE 2114.34(N)
12" CMP IE 2114.62(SE)|

12” CMP IE 2113.48(W) | ' CATCH BASIN
RIM EL = 2120.55

12" PVC IE 2116.44(N)
12” PVC IE 2116.39(W) p»

CATCH BASIN
RIM EL = 2117.45

CATCH BASIN SCALE: 1" = 50'
RIM EL = 2090.09

12” CMP IE 2088.04(E)

CATCH BASIN
RIM EL = 2118.15

12" CMP IE 2115.95(N)

FIGURES

JOB#/DWG: 30-230010

DESIGNED BY
RIDGEMONT ESTATES
' 07/02/2024

g Osborn STORMWATER o
SPOKANE VALLEY SCALE

CHECKED BY Consul‘tin
9 CENTRAL AREA 1" =50 VN/A

FILE NAME: C: \PW_OSBORN_WORKING\DMS33390\F_30—-230010_STRM.DWG

PLOT TIME: 7/3/2024 5:22 PM
USER NAME:BRENDAN DOOHAN

"o | oare m——




CATCH BASIN
RIM EL = 2037.02

DOU-I?;LE BARREL DRYWELL
RIM EL = 2038.89

12" CMP IE 2030.11(W)
12" PVC IE 2034.20(S)
12” CMP IE 2029.81(E)

DOUBLE BARREL DRYWELL
RIM EL = 2038.50

8” CMP IE 2031.39(W)
12" CMP IE 2033.68(S)
12" CMP IE 2029.56(E) (UNDER WATER)

|DOUBLE BARREL DRYWELL

RIM EL = 2039.12
12" CMP IE 2031.49(W)
18” PVC IE 2033.54(S)

STORM MANHOLE
RIM EL = 2038.80

18" PVC IE 2034.47(N)
12” PVC IE 2034.77(E)

CATCH BASIN
RIM EL = 2039.52

CATCH BASIN,
DOUBLE VANED GRATE TYPE INLET
RIM EL = 2058.72

12” PVC IE 2055.07(S)

STORM MANHOLE

(#) TIMBERLAND AND 24TH DESIGN
ALTERNATIVE AREA PRIORITY LIST

3A. ROADWAY PAVING - FULL ASPHALT
REPLACEMENT.

3B. TIMBERLAND AND 24TH STORM MAIN.
INSTALL NEW 12" STORM MAIN WITH 48"
TYPE 2 CB STRUCTURES AND CONNECT
TO REPLACED MANHOLE STRUCTURES.

. INSTALL UNDERGROUND INFILTRATION
SYSTEM WITHIN RIGHT-OF-WAY.

. SONORA AND CAMERON STREET AND
DRAINAGE IMPROVEMENTS. ROUTE
LOW POINT FROM CAMERON CT TO
STORMWATER SYSTEM WITHIN 24TH

12” PVC IE 2033.54
” .6
DOUBLE BARREL DRYWELL | CATCH BASIN, 12 PvC IE 2035.67(5)
RIM EL = 2037.14 IDOUBLE VANED GRATE TYPE INLET DOUBLE BARREL DRYWELL
12” PVC IE 2033.71(N) _ RIM EL = 2037.95 RIM EL = 2039.72
12” PVC IE 2033.80(N) 12” PVC IE 2034. O7(N)
12" PVC IE 2033.99(S)

RIM EL = 2059.00

12" PVC IE 2053.87(W) AVE. THIS WOULD REQUIRE REPLACING

12" PVG IE 2053.99(N) e EXISTING DRYWELLS AND CONNECTING
§ TO A PROPOSED 12" STORM MAIN WITH

12" PVC IE 2054.34(S) 48" TYPE 2 CB STRUCTURES. GRIND

. AND OVERLAY EXISITNG ASPHALT

TYPE 2 48" W/SOLID LID PAVEMENT.

S1 MH 02 B N
TYPE 2 48" W/SOLID LID " . CATCH BASIN
- DOUBLE BARREL DRYWELL CATCH BASH RIM EL = 2039.58 TYPE248"W/SS%II_\:IDHT_CI)[7)
; RIM EL = 2037.04 12” PVC IE 2035.78(W
S1_MH_01 : RIM EL = 2037.57 12" PVC IE 2033.14(S) 78(W)

k TYPE 2 48" W/SOLID LID ” ‘ - -
12" PVC IE 2031.86(E) | CATCH BASIN.

DOUBLE BARREL DRYWELL DOUBLE VANED GRATE TYPE INLET s
CATCH BASIN _ S3_MH_06
RIM EL = 2037.21 RIM EL = 2058.72 TYPE 2 48" W/SOLID LID

RIM EL = 2036.39
12" PVC IE 2032.42(W)

12” PVC IE 2033.15(N)
12" CONC IE 2029.70(S)

CATCH BASIN
DOUBLE VANED GRATE TYPE INLET
RIM EL = 2038.57

12” PVC IE 2054.45(N)

12" PVC IE 2035.12(N)

12" PVC IE 2035.07(E)
RIM EL = 2037.34

12” CONC IE 2033.99(N) CATCH BASIN,
/'" DOUBLE VANED GRATE TYPE INLET
RIM EL = 2038.28

" W/SOLID LID 12” PVC IE 2034.38(N)

J}' @ " DOUBLE BARREL DRYWELL

DOUBLE BARREL DRYWELL
RIM EL = 2081.74

CATCH BASIN, (NOT FUNCTIONING)

DOUBLE VANED GRATE TYPE INLET

RIM EL = 2038.00 CATCH BASIN,

12" PVC IE 2034.30(N) RIM EL = 2081.48
(NOT FUNCTIONING)

S3_MH_05 .
TYPE 2 48" W/SOLID LID DOUBLE BARREL DRYWELL
_ RIM EL = 2083.25
CATCH BASIN, | % o _ (NOT FUNCTIONING) o
RIM EL = 2039.78 . ~CB_04| SCALE: 17250

12” CONC IE = 2038.03(SE)

DOUBLE BARREL DRYWELL
RIM EL = 2040.23

12” CONC IE = 2038.08(NW)

CATCH BASIN,
RIM EL = 2083.18

12” |E 2081.00(NW)

, .9 2 BARREL DRYWELL
RIM EL = 2098.66
(STANDING WATER) S3_MH_04
TYPE 2 48" W/SOLID LID {

SINGLE BARREL DRYWELL ‘ DOUBLE BARREL DRYWELL
RIM EL = 2099.24 RIM EL = 2092.58

o B g ; : H‘» : i V '" f :’ Lv, ¥ 5 .,w ‘:: N / 45‘,'; ; ‘w‘
. 6” CMP IE = 2088.98(S) [l E e O Ll LR
Ve > - ] 5 3 g 5]y “ 3 g i § 5
S3_MH_02 - y i f d oo

TYPE 2 48" W/SOLID LID SINGLE BARREL DRYWELL | il i , g
: @ TYPE 2 48 W/SS%MSI__OB RIM EL = 2097.95 0 Ob 4 o,

" ‘; 2 l 3 : -

- D 8” CMP I[E = 2094. 88(8) _ 7
> . : , 1

S2_MH_06
TYPE 2 48" W/SOLID LID 8” CMP IE = 2095.79(E)

Y (STANDING WATER)

'- .

: >

2o
a, . .k

MATCHLINE SEE SHEET 9

FIGURES

JOB# / DWG: 30-230010
ey Osborn STORMWATER 07/0212024

DESIGNED BY
RIDGEMONT ESTATES

M. MECHAM
Consultlng SPOKANE VALLEY SCALE
. REVISION SOUTH AREA H:1" = 50" v:N/A

FILE NAME: C: \PW_OSBORN_WORKING\DMS33390\F_30—-230010_STRM.DWG

PLOT TIME: 7/3/2024 5:22 PM
USER NAME:BRENDAN DOOHAN




MATCHLINE SEE SHEET 8 @TlMBERLAND AND 24TH DESIGN

ALTERNATIVE AREA PRIORITY LIST:

3A. ROADWAY PAVING - FULL ASPHALT
REPLACEMENT.

3B. TIMBERLAND AND 24TH STORM MAIN.
INSTALL NEW 12" STORM MAIN WITH 48"

w . ’ - TYPE 2 CB STRUCTURES AND CONNECT
TYPE 1 . TO REPLACED MANHOLE STRUCTURES.
SINGLE BARREL DRYWELL ". -

RIM EL = 2043.68

S2_MH_04
TYPE 2 48" W/SOLID LID

™

S2_CB_04
TYPE 1

S CHERYL CT

CATCH BASIN,
RIM EL = 2045.01

12" CONC IE = 2043.43(E)

" DOUBLE BARREL DRYWELL
RIM EL = 2045.31

12" CONC IE = 2042.21(W)

SINGLE BARREL DRYWELL
RIM EL = 2050.13 S2_MH_03

12” CONC IE = 2047.20(SW) TYPE 2 48" W/SOLID LID

CATCH BASIN, .4
RIM EL = 2049.71

12” CONC IE = 2048.15(NE) " %

DOUBLE BARREL DRYWELL
RIM EL = 2050.97

S2_MH_02
TYPE 2 48" W/SOLID LID

S2_CB_01
TYPE 1

\

SINGLE BARREL DRYWELL @ SCALE: 1" = 50'
RIM EL = 2052.55 :

12” CONC IE = 2050.13(E) SZ_MH_01
- TYPE 2 48" W/SOLID LID
™ 4 - e
CATCH BASIN, EX 52 CB 02|
RIM EL = 2052.18

12” CONC IE = 2050.84(W)

EX_S2_CB_01
TYPE 1

LSRN b s i Wl

FIGURES

RIDGEMONT ESTATES I —
o Osborn STORMWATER | 07/021204

M. MECHAM

| SPOKANE VALLEY SCALE
ity Consulting OKANE VALL G,

FILE NAME: C:\PW_OSBORN_WORKING\DMS33390\F_30—230010_STRM.DWG

PLOT TIME: 7/3/2024 5:22 PM
USER NAME:BRENDAN DOOHAN




Osborn
Consulting

APPENDIX K
COST ESTIMATES

Appendix J
Cost Estimates Page | J-1



Improvement Level 0: Road Paving

OCI Project No.

Date

30-230010 September 25, 2024
Project Name  Ridgemont Estates
Location Spokane Valley, WA
Owner City of Spokane Valley
Project No. City of Spokane Valley Contract No. 23-158
Estimated By:  KHK Checked By:
Date: 9/25/2024 Date:
ITEM
NO. DESCRIPTION QTY UNIT UNIT PRICE [ TOTAL COST
1 MOBILIZATION 1 LS 10% $361,002
2 ROADWAY EXCAVATION INCL HAUL 15,857 cY $40 $634,263
3 CRUSHED SURFACING BASE COURSE 19,556 TN $50 $977,823
4 HMA CL. 1/2 IN. PG 64-28 11,100 TN $180 $1,997,930
CONSTRUCTION SUBTOTAL $3,971,017
ESTIMATED INFLATION 9% $357,392
CONTINGENCY 30% $1,191,305
EASMENT ACQUISITION N/A $0
DESIGN FEE 20% $794,203
TOTAL (ROUNDED) $6,310,000

Assumptions:

1. Mobilization assumed to be 10% of the construction cost.




LEVEL 1A - Planning Estimate

TypeA | Spill Control | MetalGrate | Metal Grate . | 10" Ductile | 12" Ductile |Solid Storm’ [Combo. Inlet| D&L#1-4435 |  Remove Sidewalk | Sidewalk curb
. CBTypeO | CBTypel | CBType2 | AshpaltCurb| CDSUNIT |TypeB Drywell 10" PVC Pipe | 12" PVCPi Abandon DW Curb Install
Location v i v E ype BOywell | b well Separator | Typ1(8) Typ3 () = = Pipe Pipe lid 5115 Frame | Concrete Inlet | °2"9°" Removal Install Removal | <"
EA EA EA i EA EA EA EA EA EA G IF G IF EA EA EA EA EA G G G G
34 2
) 0 ) 0 0 0 0 ) 34 2 ) 0 0 0 0 0 0 0
Replace non-standard, holding water, exchange round grate for square Metal Grate Type 1 (Bypass) or Metal Grate Type 3 (Sump)
Install CB Type 1 with Spill Control Separator, abandon drywell | $ - Is o o - IS - 1S - 1S = s - |5 5882000]|$ 346000 |$ - s - 1s - IS - 1s - | - s - s - s - s - s $ B -
*Adjustment rings, djustment rings, terial *New structures do not count as new lid or adjustment.
Total| $ 62,280
Contingency (25%)| $ 15,570
[ S 77,850

P:\Public Works\Stormwater
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LEVEL 1B - Planning Estimate
TypeA | Spill Control | Metal Grate | Metal Grate . .| 10"Ductile | 12" Ductile [Solid'Storm' [Combo. Inlet| D&L#1-4435 |  Remove Sidewalk | Sidewalk Curb
. CBTypeO | CBTypel | CBType2 | AshpaltCurb [ CDSUNIT " P
Location v i v E WERBME| G Separator | Typ1(8) Typ3(s) | 10"PVCPipe | 12" PVCPipe Pipe Pipe lid 5115 G || @t Y| s Install e || E
EA EA EA P EA EA EA EA EA EA LF P LF P EA EA EA EA EA LF LF LF LF
8 160 160 160
0 8 0 ) 0 0 ) ) 0 0 ) 160 ) 0 0 0 0 0 0 0 0 160 160]
Replace non-standard, holding water, exchange round grate for square Metal Grate Type 1 (Bypass) or Metal Grate Type 3 (Sump)
Install CB Type 1 with Spill Control Separator, abandon drywell | $ - [s 37280005 - 1S - s - 1S - 1S - 1s - 1s - 1S - | - |$ 1200000 | $ - s - | - | - s - s - s - s - s - 1$320000]$ 9,920.00
*Adjustment rings, ing| *Adjustment rings, terial *New structures do not count as new lid or adjustment.
Total| $ 62,400
Contingency (25%)| $ 15,600
[ S 78,000

P:\Public Works\Stormwater jects & Programs\Projects\2023\Capif - Ridgemont Estates SW Impi i 1 Rep evel 18 10/24/2024 10:44 AM



LEVEL 1C - Planning Estimate

Asphalt patch Type A Spill Control | Metal Grate Metal Grate . " 10" Ductile 12" Ductile |Solid 'Storm' | Combo. Inlet| D&L #1-4435 Remove Sidewalk Sidewalk Curb
" CB Type 0 CBType 1 CB Type 2 Ashpalt Curb CDS UNIT " "
Location v VP v 4in P TypeBOYWelll el | Separator | Typ1(8) Typ3(s) | 107PVCPipe | 127PVCRIRe | g, Pipe lid s115 Frame | Concrete infet [ 229" PW | gemoval Install Removal | Cur®install
EA EA EA SY LF EA EA EA EA EA EA LF LF LF LF EA EA EA EA EA LF LF LF LF
Ridgemont and Vera Crest a 4 80 465 3 80 80
Conklin and Vera Crest a4 3 80 175 2 80 80
Carnine and 22nd 7 400 2 400 400
24th Ave. 2 250 350
Timberlane 1 40 40 40
0 18 7 250 0 0 0 0 0 0 0 600 990 0 0 0 0 0 0 7 0 0 600 600
Replace non-standard, holding water, exchange round grate for square Metal Grate Type 1 (Bypass) or Metal Grate Type 3 (Sump)
Install CB Type 1 with Spill Control Separator, abandon drywell i| $ - | $ 83,880.00 [ $ 38,430.00 | $10,000.00 | $ - S - $ - S - $ - $ - S - $ 36,000.00 | $ 74,250.00 | $ - S - $ - S - $ - $ - $ 11,340.00 | $ - $ - $ 12,000.00 | $ 37.200.00
*Adiustment ings, i tings, landscaping materials a *New structures do not count as new lid or adiustment.
Total| S 303,100
Contingency (25%) | $ 75,775
| $ 378,875

P:\Public jects & Prog 023\Capital\0363 - Ridgemont Estates SW. 11C 10/24/2024 10:47 AM



LEVEL 1D - Planning Estimate

Asphalt patch TypeA | Spill Control | Metal Grate | Metal Grate . .| 10" Ductile | 12" Ductile |Solid 'Storm| Combo. Inlet| D&L#1-4435 |  Remove sidewalk | Sidewalk curb
. CBTypeO | CBTypel | CBType2 Ashpalt Curb | CDS UNIT " .
Location v VP v 4in P TypeBOYWelll el | Separator | Typ1(8) Typa(s) | 107 PVCPiRe | 127PVCPipe | g, Pipe lid s115 Frame | Concrete infet [ 229" PW | gemoval install | Removal | Cr®Instal
EA EA EA Y i EA EA EA EA EA EA [0 I [ I EA EA EA EA EA I I F G
Vera Crest and 20th Ct. 2 40 40 40
Vera Crestand 23r Ct. 1
Conkline and 22nd 1 50 50 50
0 4 0 0 0 0 0 0 0 90 0 0 0 0 0 0 0 %0 90
Replace non-standard, holding water, exchange round grate for square Metal Grate Type 1 (Bypass) or Metal Grate Type 3 (Sump)
Install CB Type 1 with Spill Control Separator, abandon drywell | $ — [ 18.640.00 [ $ - Is - s - s - Is - - Is - Is - s - [ s.40000]s - B - Is - s - s - s - S - s - |'$ 1.800.00 [ 5.580.00
*Adiustment rings, i rings, landscaping materials ar *New structures do not count as new lid or adjustment.
Total| § 31,420
Contingency (25%)| $ 7,855
| $ 39275

023\Capital\0363 - Ridgemont Estates SW

P:\Public
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LEVEL 1E - Planning Estimate

Asphalt patch TypeA | Spill Control | Metal Grate | Metal Grate . .| 10" Ductile | 12" Ductile |Solid 'Storm| Combo. Inlet| D&L#1-4435 |  Remove sidewalk | Sidewalk curb
. CBTypeO | CBTypel | CBType2 Ashpalt Curb | CDS UNIT " .
Location v VP v 4in P TypeBOYWelll el | Separator | Typ1(8) Typa(s) | 107 PVCPiRe | 127PVCPipe | g, Pipe lid s115 Frame | Concrete infet [ 229" PW | gemoval install | Removal | Cr®Instal
EA EA EA Y i EA EA EA EA EA EA [0 I [ I EA EA EA EA EA I I F G
Conklin and 22nd 1
Conklin and Ridgemont 3 200 100 100
0 4 0 0 0 0 0 0 0 200 0 0 0 0 0 0 0 100 100
Replace non-standard, holding water, exchange round grate for square Metal Grate Type 1 (Bypass) or Metal Grate Type 3 (Sump)
Install CB Type 1 with Spill Control Separator, abandon drywell | $ — [ 18.640.00 [ $ - Is - s - s - Is - - Is - Is - s - ['s 12,000.00 B - Is - s - s - s - S - s - |'$ 2,000.00 [ 6.200.00
*Adiustment rings, i rings, landscaping materials ar *New structures do not count as new lid or adjustment.
Total| § 38,840
Contingency (25%)| $ 9,710
| $ 48,550

023\Capital\0363 - Ridgemont Estates SW

P:\Public

1€ 10/24/2024 10:51 AM



LEVEL 1F - Planning Estimate

Asphalt patch TypeA | Spill Control | Metal Grate | Metal Grate . .| 10" Ductile | 12" Ductile |Solid 'Storm| Combo. Inlet| D&L#1-4435 |  Remove sidewalk | Sidewalk curb
. CBTypeO | CBTypel | CBType2 Ashpalt Curb | CDS UNIT " .
Location v VP v 4in P TypeBOYWelll el | Separator | Typ1(8) Typa(s) | 107 PVCPiRe | 127PVCPipe | g, Pipe lid s115 Frame | Concrete infet [ 229" PW | gemoval install | Removal | Cr®Instal
EA EA EA Y i EA EA EA EA EA EA [0 I [ I EA EA EA EA EA I I F G
Vera Crest and 22nd Ave. 1 200 200 200
0 1 0 0 0 0 0 0 0 200 0 0 0 0 0 0 0 0 200 200
Replace non-standard, holding water, exchange round grate for square Metal Grate Type 1 (Bypass) or Metal Grate Type 3 (Sump)
Install CB Type 1 with Spill Control Separator, abandon drywell | $ — [ a.660.00 - Is - s - s - Is - - Is - Is - s - ['s 12,000.00 B - Is - s - s - s - s - s - s - |'$ 4.000.00 [ S 12.400.00
*Adiustment rings, i rings, landscaping materials ar *New structures do not count as new lid or adjustment.
Total| § 33,060
Contingency (25%)| $ 8,265
| $ 41,325

P:\Public

| 1F 10/24/2024 10:53 AM

023\Capital\0363 - Ridgemont Estates SW.



LEVEL 1G - Planning Estimate

Asphalt patch Type A Spill Control | Metal Grate Metal Grate . " 10" Ductile 12" Ductile |Solid 'Storm' | Combo. Inlet| D&L #1-4435 Remove Sidewalk Sidewalk Curb
" CB Type 0 CBType 1 CB Type 2 Ashpalt Curb CDS UNIT " "
Location v VP v 4in P TypeBOYWelll el | Separator | Typ1(8) Typa(s) | 107 PVCPiRe | 127PVCPipe | g, Pipe lid s115 Frame | Concrete infet [ 229" PW | gemoval install | Removal | Cr®Instal
EA EA EA SY LF EA EA EA EA EA EA LF LF LF LF EA EA EA EA EA LF LF LF LF
16th Ave. Infiltration facility 2
0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0
Replace non-standard, holding water, exchange round grate for square Metal Grate Type 1 (Bypass) or Metal Grate Type 3 (Sump)
Install CB Type 1 with Spill Control Separator, abandon drywell | $ - Is - I3 - Is - [s - s - [$ 2000000 - [ - [ - Is - [ - s - S - Is - s - [s - s - g - s - s - s -
*Adiustment ings, i tings, landscaping materials a *New structures do not count as new lid or adiustment.
Total| $ 20,000
Contingency (25%)] 5,000
| $ 25,000

P:\Public

023\Capital\0363 - Ridgemont Estates SW
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LEVEL 1H - Planning Estimate

Asphalt patch Type A Spill Control | Metal Grate Metal Grate . " 10" Ductile 12" Ductile |Solid 'Storm' | Combo. Inlet| D&L #1-4435 Remove Sidewalk Sidewalk Curb
" CB Type 0 CBType 1 CB Type 2 Ashpalt Curb CDS UNIT " "
Location v VP v 4in P TypeBOYWelll el | Separator | Typ1(8) Typa(s) | 107 PVCPiRe | 127PVCPipe | g, Pipe lid s115 Frame | Concrete infet [ 229" PW | gemoval install | Removal | Cr®Instal
EA EA EA SY LF EA EA EA EA EA EA LF LF LF LF EA EA EA EA EA LF LF LF LF
16th Ave. Infiltration facility 3
0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0
Replace non-standard, holding water, exchange round grate for square Metal Grate Type 1 (Bypass) or Metal Grate Type 3 (Sump)
Install CB Type 1 with Spill Control Separator, abandon drywell | $ - Is - I3 - Is - [s - s - [$ 30.00000 - [ - [ - Is - [ - s - S - Is - s - [s - s - g - s - s - s -
*Adiustment ings, i tings, landscaping materials a *New structures do not count as new lid or adiustment.
Total| $ 30,000
Contingency (25%)] 7,500
| $ 37,500

P:\Public

023\Capital\0363 - Ridgemont Estates SW

1H 10/24/2024 10:58 AM




LEVEL 2A (Option A) - Planning Estimate

Asphalt patch Type A Spill Control | Metal Grate Metal Grate . " 10" Ductile 12" Ductile |Solid 'Storm' | Combo. Inlet| D&L #1-4435 Remove Sidewalk Sidewalk Curb
" CB Type 0 CBType 1 CB Type 2 Ashpalt Curb CDS UNIT " "
Location v VP v 4in P TypeBOYWelll el | Separator | Typ1(8) Typa(s) | 107 PVCPiRe | 127PVCPipe | g, Pipe lid s115 Frame | Concrete infet [ 229" PW | gemoval install | Removal | Cr®Instal
EA EA EA SY LF EA EA EA EA EA EA LF LF LF LF EA EA EA EA EA LF LF LF LF
Timberlane 7 7 150 7 70 70
24th Ave. 2 2 40 2 20 20
Cameron Ct. 2 1 100 2 20 20
Sanora Dr. a4 4 80 4 40 40
0 15 0 0 0 0 14 0 0 0 0 370 0 0 0 0 0 0 0 15 0 0 150 150
Replace non-standard, holding water, exchange round grate for square Metal Grate Type 1 (Bypass) or Metal Grate Type 3 (Sump)
Install CB Type 1 with Spill Control Separator, abandon drywell i| $ - | $ 69,900.00 | $ - | S - | - $ - $ 140,000.00 | $ - $ - $ - S - $ 2220000 | $ - $ - S - $ - S - $ - $ - $ 24,300.00 | $ - $ - $ 3,00000 | $ 9.300.00
*Adiustment ings, i tings, landscaping materials a *New structures do not count as new lid or adiustment.
Total| S 268,700
Contingency (25%) | $ 67,175
| $ 335875

P:\Public jects & Prog 023\Capital\0363 - Ridgemont Estates SW/ 1 2A 10/24/2024 11:05 AM




LEVEL 2B (Option B) - Planning Estimate

Asphalt patch Type A Spill Control | Metal Grate Metal Grate . " 10" Ductile 12" Ductile |Solid 'Storm' [ Combo. Inlet| D&L #1-4435 Remove Sidewalk Sidewalk Curb
" CB Type 0 CBType 1 CB Type 2 Ashpalt Curb CDS UNIT " "
Location v VP YPe2 | gin+6incshe| o0 TypeBOYWelll el | Separator | Typ1(8) Typa(s) | 107 PVCPIRe | 127PVCRIRe | T g, Pipe tid s115 Frame | Concrete Inlet [A*2"9°" PW|  gamoval install | Remova | Cur®Instal
EA EA EA SY LF EA EA EA EA EA EA LF LF LF LF EA EA EA EA EA LF LF LF LF
Timberlane 8 7 140 1200 5 80 80
24th Ave. 3 2 100 175 30 30
Cameron Ct. 2 2 400 2 20 20
Sanora Dr. a4 4 700 a 40 40
0 17 15 0 0 0 0 0 0 0 0 640 2075 0 0 0 0 0 0 11 0 0 170 170
Replace non-standard, holding water, exchange round grate for square Metal Grate Type 1 (Bypass) or Metal Grate Type 3 (Sump)
Install CB Type 1 with Spill Control Separator, abandon drywell i| $ - | $ 79,220.00 [ $ 82,350.00 | S - | $ - S - $ - S - $ - $ - S - $ 38,400.00 | $ 155,625.00 | $ - $ - S - $ - S - S - $ 17.820.00 | $ - S - $ 3.400.00 | $ 10,540.00
*Adiustment ings, i tings, landscaping materials a “New structures do not count as new lid or adiustment.
Total| S 387,355
Contingency (25%)| $ 96,839
| $ 484,194

P:\Public jects & Prog 023\Capital\0363 - Ridgemont Estates SW/ 1 28 10/24/2024 11:09 AM



LEVEL 2C - Planning Estimate
Asphalt patch Type A Spill Control | Metal Grate Metal Grate . " 10" Ductile 12" Ductile |Solid 'Storm' [ Combo. Inlet| D&L #1-4435 Remove Sidewalk Sidewalk Curb
" CB Type 0 CBType 1 CB Type 2 Ashpalt Curb CDS UNIT " "
Location v VP YP€2 | gin + 6in. Csbc| " TypeBOYWelll el | Separator | Typ1(8) Typa(s) | 107 PVCPIRe | 127PVCRIRe | T g, Pipe tid s115 Frame | Concrete Inlet [A*2"9°" PW|  gamoval install | Remova | Cur®Instal
EA EA EA SY LF EA EA EA EA EA EA LF LF LF LF EA EA EA EA EA LF LF LF LF
24th Ave. 1 2 300 5 500 3 150 150 150 150
0 1 2 300 0 5 0 0 0 0 0 500 0 0 0 0 0 3 150 150 150 150)
Replace non-standard, holding water, exchange round grate for square Metal Grate Type 1 (Bypass) or Metal Grate Type 3 (Sump)
Install CB Type 1 with Spill Control Separator, abandon drywell i| $ - | S 4,660.00 [ $ 10,980.00 | $ 15,000.00 | $ - S - $ 50,000.00 - $ - $ - S - $ - S 37,500.00 $ - S - $ - $ - $ - $ 4.860.00 [ $ 4,500.00 | $ 20,250.00 | $ 3.000.00 | $ 9.300.00
*Adiustment ings, i tings, landscaping materials a “New structures do not count as new lid or adiustment.
Total| $ 160,050
Contingency (25%)[ § 40,013
| $ 200,063

P:\Public

023\Capital\0363 - Ridgemont Estates SW.

12C 10/24/2024 11:12 AM



LEVEL 3B - Planning Estimate

Asphalt patch Type A Spill Control | Metal Grate Metal Grate . " 10" Ductile 12" Ductile |Solid 'Storm' [ Combo. Inlet| D&L #1-4435 Remove Sidewalk Sidewalk Curb
" CB Type 0 CBType 1 CB Type 2 Ashpalt Curb CDS UNIT " "
Location v VP v 4in P TypeBOYWelll el | Separator | Typ1(8) Typa(s) | 107 PVCPIRe | 127PVCRIRe | T g, Pipe tid s115 Frame | Concrete Inlet [A*2"9°" PW|  gamoval install | Remova | Cur®Instal
EA EA EA SY LF EA EA EA EA EA EA LF LF LF LF EA EA EA EA EA LF LF LF LF
Conklin and 23rd. 4 400
0 0 4 0 0 0 0 0 0 0 0 0 400 0 0 0 0 0 0 0 0 0 0
Replace non-standard, holding water, exchange round grate for square Metal Grate Type 1 (Bypass) or Metal Grate Type 3 (Sump)
Install CB Type 1 with Spill Control Separator, abandon drywell | $ - Is - 5 2196000 [ s - [s - s - [ - s - s - s - s - s -5 30.000.00]s - s - s - s - s - s - s - s - s - s - Is -
*Adiustment ings, i tings, landscaping materials a “New structures do not count as new lid or adiustment.
Total| $ 51,960
Contingecncy (25%)[ 12,090
| $ 64,950

P:\Public jects & Prog 023\Capital\0363 - Ridgemont Estates SW/ 138 10/24/2024 11:21 AM




LEVEL 3C - Planning Estimate
Asphalt patch Type A Spill Control | Metal Grate Metal Grate . " 10" Ductile 12" Ductile |Solid 'Storm' [ Combo. Inlet| D&L #1-4435 Remove Sidewalk Sidewalk Curb
" CB Type 0 CBType 1 CB Type 2 Ashpalt Curb CDS UNIT " "
Location v VP v 4in P TypeBOYWelll el | Separator | Typ1(8) Typa(s) | 107 PVCPIRe | 127PVCRIRe | T g, Pipe tid s115 Frame | Concrete Inlet [A*2"9°" PW|  gamoval install | Remova | Cur®Instal
EA EA EA SY LF EA EA EA EA EA EA LF LF LF LF EA EA EA EA EA LF LF LF LF
Conklin Rd near Ridgemont. 2 2 50 600 20 20
0 2 2 0 0 0 0 0 0 0 0 50 600 0 0 0 0 0 0 0 0 0 20 20{
Replace non-standard, holding water, exchange round grate for square Metal Grate Type 1 (Bypass) or Metal Grate Type 3 (Sump)
Install CB Type 1 with Spill Control Separator, abandon drywell i| $ - | $ 9.320.00 [ $ 10.980.00 | $ - | $ - $ - $ - S - $ - $ - S - $ 300000 | $ 45,000.00 |$ - $ - S - $ - S - S - S - S - S - $ 400.00 | $ 1,240.00
*Adiustment ings, i tings, landscaping materials a “New structures do not count as new lid or adiustment.
Total| $ 69,940
Contingency (25%) | $ 17,485
| $ 87,425

P:\Public jects & Prog 023\Capital\0363 - Ridgemont Estates SW/ 13C 10/24/2024 11:22 AM




LEVEL 3D Option A - Planning Estimate
Asphalt patch TypeA | Spill Control | Metal Grate | Metal Grate 10" Ductile | 12" Ductile | Solid 'Storm’ | Combo. Inlet | D&L#1-4435 |  Remove sidewalk | sidewalk curb
. CBType0 | CBTypel | CBType2 Ashpalt Curb [ CDS UNIT ] " .
Location Pe e VP2 | ains+scsbe ” TvpeBOYWell| el | Separator | Typ1(8) Typa(s) | O underdrain | 107PVCPipe | 12"PVCPipe | T p, Pipe tid s115 Frame | concrete nfet | "*"%°"°W | pemoval install | Removal | CUrPInstal
A EA A s i EA EA EA €A €A €A i G i i G EA EA EA EA EA G G G i
Vera Crest to 24th 4 4000 %00
) 0 4 4000 0 0 0 0 0 0 0 [) 0 900 [) 0 0 0 0 0 0 0 0 [)
Replace non-standard, holding water, exchange round grate for square Metal Grate Type 1 (Bypass) or Metal Grate Type 3 (Sump)
Install CB Type 1 with Spill Control Separator, abandon drywell | $ - 1S - [ 21,960.00 ['$ 20000000 [$ = 8 - |s = 8 - s - s - 1S - s - 1S - |$ 6750000 | - 1S B 3 S} - 1s - 1s S} S ) S ) S} - 1S -
diustment rings, landscaping] * Adjustment rings, landscaping mat N res do not count as new lid or adjustment.

Total| S 289,460
Contingency (25%)[ § 72,365
[ S 361,825

13D 10/24/2024 11:23 AM

2023\Capital\0363 - Ridgemont Estates SW
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LEVEL 3E Option B - Planning Estimate

Asphalt patch TypeA | Spill Control | Metal Grate | Metal Grate 10" Ductile | 12" Ductile | 18" Ductile | Solid ‘Storm' | Combo. Inlet | D&L#1-4435 | Remove sidewalk | Sidewalk | curb
" CBTy o CB Type 1 CBTy 2 Ashpalt Curb CDS UNIT " "
Location Pe e Pe ain " TveeBOVWell| oy el | Separator | Typ1(8) Typa(s) | 10" PVCPiPe | 12PVCPipe | T g, Pipe Pipe tid s115 Frame | concrete nfet | "*"%°"®W | pemoval install | Removal | CUPInstal
EA EA EA SY. LF EA EA EA EA EA EA LF LF LF LF LF EA EA EA EA EA LF LF LF LF
Vera Crest to Renz 900
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 900 0 0 0 0 0 0 0 0
Replace non-standard, holding water, exchange round grate for square Metal Grate Type 1 (Bypass) or Mietal Grate Type 3 (Sump)
Install CB Type 1 with Spill Control Separator, abandon drywell| $ - Is - [s - [s - Is - s - [s - s - [s - [s - s - [s - [s - [s - [s - |5 13500000 s - [s - [s - [s - [s - s - [s - s - Ts =
diustment rings, landscaping| "Adjustment rings, landscaping mat N res do not count a5 new lid or adjustment.
Total| $ 135,000
Contingency (25%)| $ 33,750
[ S 168,750

1 3 10/24/2024 11:25 AM

2023\Capital\0363 - Ridgemont Estates SW
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LEVEL 3F - Planning Estimate

) rypeo | comper | comypea |Asehatpachl o] cosun |typepoywen| TYPEA [ Spilcontrol | MetalGrate | MetalGrate | o | g pyc pipe | 107 Ductle | 12" Ductile | 18" Ductle | Sold Storm' |combo. Ilet| DBLH1-4435 | Remove | sidewalk [ | curs install
Location 4in +6 cshc Drywell Separator Typ 1(8) Typ 3 (S) Pipe Pipe Pipe lid 5115 Frame Concrete Inlet Install
A A A Y [ A ) A A A A G G [ [ G [ A A A A A G [ [ [
Conklin and Ridgemont 1 500 500 500
0 1 0 0 0 0 0 0 0 0 0 500 0 0 0 0 0 0 0 0 0 0 0 0 500 500
Replace non-standard, holding water, exchange round grate for square Metal Grate Type 1 (Bypass) or Metal Grate Type 3 (sump]
Install CB Tvoe 1 with Spill Control Separator. abandon drvwell = 4,660.00 - s - [s - s -~ s -~ s -~ s — s -~ s — [ 3000000 ¢ —1E —1E —E —E s s - Ts 5 5 & 5 -~ |5 1000000 [ 5 31,000.00
“Adiustment rings, landscaping | *Adjustment rings, landscaping I “New structures do not count as new lid or adjustment.
Total| S 75660
Contingency (25%)[ § 18,915
| $ 94,575
jects & 1tal\0363 - Ridgemont Estates SW Improvements\Design\Final Report\Estimate\Level 3F 10/24/2024 11:26 AM
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