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Greetings, Scott and Steve.

GeoProfessional Innovation Corporation (GPI) provides this revised summary for a limited hydrogeological
assessment; a supplement to the SEPA addendum being prepared by SynTier Engineering (SynTier) for
developing a rock pit that will produce aggregate for various projects and applications in the immediate area.
GPI's scope was limited by you to providing research and documentation regarding potential impacts to ground
and surface water in the immediate project area due to bedrock blasting and aggregate production.

The planned rock pit is located north of the existing Kamiak Elementary School at 1400 NW Terre View Drive
in Pullman, Washington. The ground surface at the site is currently in agricultural use. GPI has performed
numerous geotechnical evaluations in the area and extensive construction monitoring and material testing.
From these services, we know the subsurface soil profile in the project vicinity includes mixed clay and silt
emplaced by southwesterly prevailing winds (loess) that mantles basalt bedrock at varying depths. In the
proposed rock pit location, loess is expected to be shallow and basalt near the surface. Proposed rock
excavation areas are planned west of Phase I of the proposed Mader Ranch residential development as shown
on Plate 1, Project Location Map. The project location is surrounded by agricultural crop land out to a 500-foot
radius. South and east ofthe project area are Kamiak Elementary School and a residential development. To the
northwest, agricultural crop lands extend for over 1 mile. To the southwest is Brayton Road and the South Fork
Palouse River is located approximately 800 feet from the project area.

RESEARCH

In preparation for this limited hydrogeological assessment, GPI reviewed Washington State Environmental
Policy Act (SEPA) Rules WAC 197-11-600 regarding addenda to the Environmental Checklist. The regulations
state that an addendum may be prepared to address new project-related environmental information that does
not substantially change the analysis of significant impacts. The following sections describe our hydrogeologic
research.

Groundwater and Water Quality

We researched published information regarding groundwater levels and water quality reports for the project
vicinity. According to the 2021 Consumer Confidence Reportfor the City ofPullman Drinking Water System, the
City's drinking water meets or surpasses most federal and state drinking water standards. "In 2021, the City of
Pullman Water Department pumped, treated, and distributed over 979 million gallons of water. The average
daily use per capita for the year was 99.6 gallons per person. The City of Pullman also distributed free water
conservation devices to the public. The City of Pullman is an active member of the Palouse Basin Aquifer
Committee (PBAC) and, with the support of the citizens of Pullman, has made great strides in maintaining,
protecting, and conserving the city's water supply."
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Pullman's drinking water supply is pumped from 5 wells located throughout the City of Pullman limits. These
wells range in depth from 167 feet to 932 feet below the ground surface. GPI referenced the most recently
published hydrograph data on PBAC's website for the closest drinking water supply wells in proximity to the
project area. Though not one of the 5 City wells, the closest drinking water well monitoring location to the
project area is identified as the Central Basin/Banner Road. This well is regularly measured and documented
by PBAC. It is located approximately 1.5 miles north of the project site. Groundwater elevation levels for this
location were between 2,240 and 2,245 feet above mean sea level (AMSL). Another monitoring location within
City limits is identified as Pullman #3, which is located about 1.3 miles southeast of the project site along NW
Guy Street. This well also measured groundwater elevations between 2,240 and 2,245 from 2015 through 2019.
These elevations correspond to approximately 250 feet below the ground surface of the project area.

GPI also researched well logs published on the Washington Department of Ecology (DOE) website within a 0.5
mile radius ofthe project site. Well logs for the USGS Palouse Conservation Field Station located approximately
0.5 miles northeast of the project area along Albion Road, dated September 1993, show shallow groundwater
was encountered during soil borings at between 34 and 35 feet below the ground surface. These well logs
document the presence of shallow "perched groundwater" conditions, but are not representative of drinking
water supplies in the project vicinity. Other well logs identified within approximately 0.5 miles due west of the
project site and on the west side ofthe South Fork Palouse River indicate shallowgroundwater is approximately
10 feet below the ground surface in 2006. The surface elevation ofthese wells near the river are approximately
150 lower than the project elevation. Copies of the 2021 City of Pullman Water Quality Report and applicable
well logs are attached to this summary as Appendices A and B, respectively.

Potential Surface Water Impacts

The closest surface water source to the project site is the South Fork Palouse River, located approximately 800
feet to the southwest. The most direct path for stormwater from the planned aggregate production area to
access the South Fork Palouse River is in a drainage thalweg that extends from the south end of the project
area nearly due south to the edge of the surrounding wheat field at an elevation of approximately 2,415 feet
AMSL. From there, it plunges steeply toward a more densely vegetated area along the north side of Brayton
Road (aka Guy Street). From this location, the river is located another 300 feet southwest and 30 feet lower in
elevation at approximately 2,305 feet AMSL. The elevation of the river is approximately 150 to 175 below the
surface elevation of the planned rock blasting and production area.

Our research references the Water Quality Standards for Surface Waters of the State of Washington WAC
Chapter 173-201A and the 2019 Stormwater Management Manualfor Eastern Washington (SWMMEW). Based
on the proposed area of total disturbance at the project area, the project will require a Construction
Stormwater General Permit (CSWGP). The permit will require the development and implementation of a
stormwater pollution prevention plan (SWPPP). The SWPPP will consider impacts from stormwater discharges
to surface waters of the state from the project activities. The SWPPP requires proactive stormwater
management through grading and erosion control best management practices. SWPPP's are common in the
area for any moderate to large construction project and the project owners, as well as the City of Pullman,
regularly monitor SWPPP performance and sediment discharge in accordance with permit requirements.

Bedrock Characteristics

The site's geology is mapped on the Bedrock Geologic Map of the Pullman 7.5 Minute Quadrangle, Whitman
County, Washington (Bush and Garwood, 2006). The basalt outcrop that is planned for blasting, excavation,
and aggregate production is part of the Priest Rapids member ofthe Wanapum formation within the Columbia
River Basalt Group. The rock is described as Miocene age, medium- to coarse-grained basalt with phenocrysts
of plagioclase and olivine in a groundmass of intergranular pyroxene, ilmenite blades, and minor devitrified
glass (2006). The Priest Rapids basalt unit in and near the City of Pullman thins to less than 100 feet and it
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thickens to the east towards Moscow and also to the west. This thinning occurred in response to the
development of a paleogeographic high just southwest of the Pullman area after the emplacement of the
Grande Ronde basalt unit (Bush and Garwood, 2003). Typical hand samples from outcrops in the project area
and from our experience drilling throughout the Pullman area include a gray to black color with orange to rust
colored staining and moderate to heavy weathering at the surface. Structural characteristics of the basalt
include massive, moderately fractured, erratic to columnar formations. Often the basalt can be ripped with
large earth-moving equipment to varying depths, depending on the fracturing characteristics.

Blasting Considerations

Where rock excavation via ripping is refused, blasting may be required to achieve the desired grades and to
facilitate rock volumes desired for production. Blasting creates vibrations that travel through the substrate,
radiating outward from the source. The intensity of the vibrations and the distance they travel vary with the
size of the blast and the substrate material characteristics. Typical blasting specifications delineate a peak
particle velocity of 0.2 inches per second as a threshold, beyond which damage to structures can be expected.
The nearest structures are beyond 500 feet from the southern point of the estimated blasting area, on the
south side of Brayton Road, south of the project area. Further, this peak particle velocity is not expected to
substantially modify surrounding rock fracture patterns, the stormwater infiltration potential, or shallow to
deep water well performance.

In moderately fractured basalt, typical blasts that incorporate less than 20,000 square feet of surface area and
benches less than 30 feet in depth have the potential to exceed 0.2 inches per second peak particle velocity up
to 500 feet away. Additionally, fly rock can also be expected within the 500-feet zone if adequate blast
protection measures are not implemented. Washington state blasting regulations (WAC 296-52-720) should
be strictly followed to provide notice to proximate residents and blast timing. These conditions have been
readily documented along the Highway 270 corridor where local suppliers perform 1 to 3 blasts annually
without damage to nearby residents, water wells, or the State Highway.

Given the proximity to residential property, we recommend the blasting subcontractor implement vibration
monitoring on each blast. If a third party is required to document peak particle velocity, GPI can observe the
contractor's monitoring data at the time of the blast. Also, GPI can provide vibration monitoring throughout
blasting activities to measure peak particle velocity and evaluate if acceptable thresholds are maintained or
exceeded. Often, additional monitoring is accomplished in combination with pre- and post-blast surveys on
structures within 500 feet ofthe blast source. In combination, these methods are commonly used to verify that
peak particle velocities are not exceeded and that damage to structures was not observed as a result of blasting
activities. With no structures closer than 500 feet, pre- and post-blast surveys may not be warranted.

We recommend site access roads be closed temporarily when blasting occurs. It is unknown how often a
blasting event will occur. Blasters shall carefully evaluate shot pattern based on experience. Our experience
with similar sources throughout the Palouse typically generate uniform shotrock that is readily processed.

LIMITATIONS

Our involvement in this hydrogeologic assessment is limited by you specific to reviewing published water,
groundwater, and geologic data proximate to the site. We are not performing exploration or planning to
monitor rock excavation and blasting activities. Our work consists of research of available published
information from topographic and geologic maps, well logs, and water quality reports. Our services do not
include a physical site visit or subsurface assessment of on-site geology. GPI is not responsible for third party
information such as water quality reports provided in our assessment. Our scope of work does not include
other SEPA research or addendums to the environmental checklist that are not specific to a hydrogeologic
assessment.
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There are inherent risks whenever soil, geologic, or hydrogeologic conditions are involved with a development.
Soil and geologic material, especially bedrock exposure, are variable in nature. Conditions may change across
a site and at depth and those changes can impact the material's response to drilling, blasting, and rock
production as well as impacts to neighboring property. No warranties, express or implied, are intended or made
by the scope of services presented herein.

CONCLUSIONS

Based on our research, we do not anticipate significant impacts to drinking water supplies or wells within the
project vicinity due to basalt bedrock mining and associated activities. We base this opinion on the depth of
the drinking water aquifer estimated between 150 to 200 feet below the existing ground surface at and near
the project area. We recommend a SWPPP be prepared for the site that will outline the stormwater controls
and best practices for the project activities to be protective ofsurface water sources. These measures annually
prove adequate to separate construction zones from surface water receptors and reduce sediment transport.
Given the distance of over 800 feet to the South Fork Palouse River and the elevation change of over 150 feet
from the project site to the river, we consider the possibility of surface water impacts from aggregate
production facilities to be low when best management practices are applied.

Based on the distance to the nearest structures being over 500 feet, the potential for fly rocks to damage
structures is very low. Further, this distance has proven adequate to limit damage associated from ground
vibrations emanating from a rock blast. Peak particle velocity should be measured for each blast to verify that
the typical 0.2 inches per second threshold is not exceeded. Limiting blast size to less than 20,000 square feet
and benches 30 feet in height can help reduce the potential for ground vibrations exceeding peak particle
velocity limits. Finally, when peak particle velocity is less than 0.2 inches per second, damage to wells and
modifications to water infiltration greater than 500 feet away is unlikely.

In summary, provided applicable regulations and standards are followed during blasting and mining activities,
we do not anticipate risks to surface water, drinking water supplies, or existing structures will be elevated as a
result of your planned rock source development.

We appreciate the opportunity to continue our professional relationship Mader Development and SynTier
Engineering, Inc. Please contact us with questions, comments, or modifications to this summary letter.

Sincerely,
GPI

±..
Project Geologist

TJW/mg

.%.M%"-•z
Attachments: Plate 1, Project Location Map

Appendix A, 2021 Pullman Water Quality Report
Appendix B, Well Driller's Logs
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