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FIRCREST PLANNING/BUILDING DEPARTMENT 
STAFF REPORT 

CASE # 22-05 

Preliminary Site Plan 

APPLICANT: Graves and Associates, Agent for Alliance Residential Company 

OWNERS: Eaton Family IV LLC & Jet 2 Set II LLC & Eaton Group LLC 

DATE OF APPLICATION: June 22, 2022  

DATE OF COMPLETE APPLICATION: July 15, 2022 

PROPOSAL: Preliminary Site Plan for a mixed-use development consisting of four buildings 
with 391 residential units and 9,968 SF of commercial space, plus publicly accessible shared 
open space facilities. 

LOCATION: 2119 Mildred Street West 

PARCEL ID: Assessor Parcel Number 0220112005 

SITE AREA: 9.49 acres 

COMPREHENSIVE PLAN DESIGNATION:  Mixed Use (MU) 

ZONING CLASSIFICATIONS: Mixed-Use Urban (MUU) and Mixed-Use Neighborhood (MUN) 

ADJACENT ZONING: North: Mixed-Use Urban and Mixed-Use Neighborhood. East: 
Residential-30. South: Mixed-Use Neighborhood. West (City of University Place): Mixed Use – 
Center 110 (MU-C110). 

PROPOSAL SUMMARY: The applicant proposes to redevelop a 9.49-acre (413,384 SF) site 
for a mixed-use development. The project would contain four new buildings containing 391 
multifamily residential units and 9,968 SF of commercial space. The design includes a 
centrally located plaza and other publicly accessible open space totaling 47,275 SF (11.5% of 
the site area). Buildings A & B would be 5-story mixed-use buildings with apartments, live-
work units, and ground-floor commercial space. Buildings C & D would be 4-story residential 
buildings with basement parking garages located at level 0 and fitness amenity/lobby areas. 
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The current site plan shows a total of 493 parking stalls, including 288 private stalls within 
surface lots, building courtyards, and parking garages, and 205 new public street stalls.  

Initially, motor vehicle access to the site would be solely via Mildred Street West, which abuts 
the west side of the project site and represents the jurisdictional boundary between Fircrest 
and University Place.  

The project would dedicate five new public streets to the City of Fircrest. 21St Avenue, 22nd 
Avenue, and 23rd Avenue would run east-west and connect directly to Mildred Street West. 
65th Street and 66th Street would run north-south through the site and connect with 21St, 22nd, 
and 23rd streets. Rights-of-way for each new street would extend to the project site property 
boundaries to allow for future street connections or extensions to the north, east, and south as 
abutting properties redevelop.  

An existing industrial building and related improvements (the former Metal Marine Pilot facility) 
would be demolished to accommodate the project. 

NOTICE OF APPLICATION: The City issued a Notice of Application (NOA) on July 19, 2022, 
by posting the property, publishing a summary in the city’s official newspaper, and mailing 
notice to neighboring property owners in accordance with the requirements of 
FMC 22.07.003. No comments were received on the site plan prior to a 22-day comment 
period ending August 9, 2022. The City has determined that although the site plan has 
undergone refinement since the issuance of the NOA, the basic project design has not 
changed to the extent that issuance of a revised NOA is warranted. 

NOTICE OF HEARING: The City issued a Notice of Public Hearing on February 15, 2023, by 
posting the property, publishing a summary in the city’s official newspaper, and mailing a 
notice to neighboring property owners in accordance with the requirements of 
FMC 22.07.003. All comments received in response to the notice will be submitted to the 
Examiner for consideration.  

ENVIRONMENTAL DETERMINATION: The City issued a Mitigated Determination of 
Nonsignificance (MDNS) on January 30, 2023, with a 14-day comment period ending February 
13, 2023. The MDNS includes the following six mitigation measures: 

1. Project design, implementation, construction, and maintenance shall comply with the 2019
Stormwater Management Manual for Western Washington (SWMMWW). The Applicant shall
ensure that erosion control measures are in place prior to any clearing, grading, or
construction. These control measures must be effective to prevent stormwater runoff from
carrying soil and other pollutants into surface water or storm drains that lead to waters of the
state.

2. The Applicant shall provide the City of Fircrest a Construction Stormwater Pollution
Prevention Plan (CSWPPP) prepared in accordance with the SWMMWW as part of the site
development permit package. Per the SWMMWW, the CSWPPP shall be completed using the
Department of Ecology’s Construction Stormwater General Permit CSWPPP template.

3. The Applicant shall prepare a Cleanup Action Plan (CAP) and Contaminated Media
Management Plan (CMMP) in accordance with Ecology requirements. The CAP shall
describe the methods to remediate the known arsenic soil contamination associated with the
Tacoma Smelter Plume and shall be prepared consistent with Ecology’s existing guidance

https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2207.html#22.07.003
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2207.html#22.07.003
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.cityoffircrest.net%2Fwp-content%2Fuploads%2F2023%2F02%2FNOPH_Alliance-Prose-Site-Plan.docx&wdOrigin=BROWSELINK
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(Tacoma Smelter Plume Model Remedies Guidance, Sampling and Cleanup of Arsenic and 
Lead Contaminated Soils. Publication Number 19-09-101). The CMMP shall describe the 
procedures that will be used to appropriately manage contaminated environmental media that 
will be encountered during the proposed project construction. The CAP shall be submitted to 
Ecology for review under its Voluntary Cleanup Program (VCP) prior to the start of 
construction. However, due to the nature of the remediation plan including using the project 
as a cap over smelter-plume-impacted soils, the work described in the CAP may be 
performed concurrent with the proposed project construction, rather than completed prior to 
construction. A report documenting the complete implementation of the remedial action 
described in the CAP will be submitted to Ecology for review and approval under the VCP 
(Sampling and Cleanup of Arsenic and Lead Contaminated Soils. Publication Number 19-09-
101).  

4. Prior to demolition of any existing structures, any potentially dangerous or hazardous
materials present, such as asbestos, PCB-containing lamp ballasts, fluorescent lamps, and
wall thermostats containing mercury, shall be removed and disposed of in accordance with
the Department of Ecology’s “Dangerous Waste Rules for Demolition, Construction, and
Renovation Wastes”.

5. The Applicant shall install a traffic signal at the proposed intersection of 22nd Avenue/
Mildred Street West per the requirements of the City of University Place.

6. Proposed intersections to be located at 21st Avenue/Mildred Street West and at 23rd
Avenue/Mildred Street West shall be designed for right-in right-out only access per the Traffic
Impact Analysis prepared by TranspoGroup, dated January 2023. Turn-restricting medians
shall be installed at these intersections per the requirements of the City of University Place.

SEPA Appeals/Comments: No appeals were received on the environmental determination 
(MDNS). Comments were received from the Department of Ecology that addresses solid 
waste management, toxic cleanup, and water quality. These comments overlap the mitigation 
measures adopted in the City’s MDNS for this project. The City has forwarded the Ecology 
comments to the applicant for its consideration and action.  

PRELIMINARY SITE PLAN PROCESS: Decisions on Type III-A preliminary site plan (major) 
applications are made by the Examiner in accordance with FMC 22.05 and FMC 22.06. Per 
FMC 22.72.008(b), the major site plan review consists of two separate reviews. The initial 
review is conducted by the Examiner and the second review is conducted by the Director.  

The plans submitted for the initial review may be conceptual in detail. However, the greater 
the level of detail in the plans submitted for Examiner review, the greater the level of certainty 
the applicant will have in preparing detailed plans for final review. When the Examiner 
determines that a site plan meets the criteria listed in FMC 22.72.006, the Examiner will grant 
preliminary approval and direct the applicant to prepare and submit detailed plans to the 
Director for final site plan review. This second review is intended to ensure that all site 
planning issues identified during the Examiner’s initial review are fully addressed prior to the 
issuance of a building permit or other construction permit. 

ADMINISTRATIVE DESIGN REVIEW: In addition to the preliminary and final site plan review 
processes, the project will be subject to administrative design review by the Director in 
accordance with FMC 22.66. Typically, this process runs concurrent with the final site plan 
review process and is intended to ensure project compliance with all applicable design 

https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2272.html#22.72.006
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2205.html#22.05
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2205.html#22.06
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2272.html#22.72.008
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2272.html#22.66
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guidelines, form-based code standards and guidelines, and other development regulations. 
The Examiner may direct an applicant to demonstrate full code compliance through the 
submittal of additional detailed plans and materials that will be subject to review under the 
administrative design review process. 

CRITERIA FOR PRELIMINARY SITE PLAN APPROVAL: FMC 22.72.006 provides the 
following approval criteria that must be met by the proposal for the Examiner to grant 
approval: 

a) The proposed use and site design will not be detrimental to the public health, safety,
and welfare; injurious to property or improvements in the vicinity; or adversely affect the
established character of the surrounding vicinity.

b) The proposed use and site design will meet or exceed all applicable development,
design, and performance standards and guidelines required for the specific use,
location, or zoning classification.

c) The proposed use and site design will be consistent and compatible with the goals,
objectives, and policies of the comprehensive plan.

d) All conditions necessary to lessen any impacts of the proposed use are measurable
and can be monitored and enforced.

STAFF ANALYSIS: 

Compliance with Preliminary Site Plan Approval Criteria. Each of the approval criteria in 
FMC 22.72.006, listed above, and the extent to which the proposal meets them, is discussed 
below. 

Criterion (a): The proposed use and site design will not be detrimental to the public 
health, safety, and welfare; injurious to property or improvements in the vicinity; or 
adversely affect the established character of the surrounding vicinity. 

Staff Analysis: Technical reports and agency reviews support a conclusion that the proposed 
use and site design will not be detrimental to the public health, safety, and welfare, or injurious 
to property or improvements in the vicinity – if the project is designed and constructed per 
suggested conditions of approval and mitigation measures. Construction of the project in a 
manner consistent with the Form-Based Code would ensure that the established character of 
the surrounding vicinity would not be adversely affected. 

Traffic Impact Analysis. TranspoGroup provides a summary of project traffic impacts (January 
2023), as follows: 

• The proposed project, constructing 412 multifamily homes and 12,000 square feet of
retail, is estimated to generate approximately 1,976 weekday net new daily trips with 186
occurring in the AM peak hour and 208 occurring in the PM peak hour.

• Project traffic would represent less than approximately 4 percent of the future (2026)
weekday peak hour traffic volumes at the study intersections during the weekday PM
peak hour with the exception of the main central site access, where it would represent
12.9 percent.

https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2272.html#22.72.006
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2272.html#22.72.006
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• Traffic operations at each intersection include:

Ø All off-site intersections are forecast to operate at LOS D or better under future
(2026) with-project PM peak hour conditions, meeting the City of University
Place standards.

Ø All site access points are forecast to operate at LOS B or better under future
(2026) with-project PM peak hour conditions, meeting the City of University
Place standards. This is under the assumption that access at the northern and
southern access points is restricted to right-in and right-out movements, and the
central access is signalized under with-project conditions.

The project MDNS includes two mitigation measures that are consistent with and support the 
TIA assumptions/recommendations. The City of University Place concurs with these two 
mitigations. In addition, University Place has approved, in concept, minor shifts in the 
intersection locations for 21st and 23rd at Mildred Street West, provided there will be turn-
restricting medians installed to restrict turning movements at these intersections to right-in 
right-out only designs.  

LOS at other intersections in the vicinity will remain unchanged with project completion. The 
project TIA has not identified the need for any additional motorized or non-motorized 
circulation improvements to avoid creating detrimental impacts to public health, safety, and 
welfare. 

Drainage Report. Davido Consulting Group, Inc. has prepared a drainage report (December 
2022) that analyzes the project vis-à-vis the applicable requirements of the 2019 Washington 
State Ecology Stormwater Management Manual for Western Washington (Manual). It 
summarizes the Manual’s “Minimum Requirements” #1-9, and the need for flow control and 
runoff treatment. BMPs include a stormwater detention vault. TESC measures include (but are 
not limited to) storm drain inlet protection, perimeter protection, construction entrance, 
construction fencing, and street cleaning. Appendices to the report include a Construction 
Stormwater Pollution Prevention Plan, an Operations & Maintenance Plan, and a 
Geotechnical Report. Compliance with the Manual will help ensure the project does not prove 
injurious to property or improvements in the vicinity. 

The project MDNS includes two mitigation measures that address compliance with the 
Manual and requirements for the Stormwater Pollution Prevention Plan. 

Geotechnical Report. PanGEO, Inc. has prepared a Geotechnical Engineering Report 
(December 2022) that analyzes existing soil conditions and identifies design solutions that will 
support the proposed construction. The report does not identify any potential hazards that 
could prove injurious to property or improvements in the vicinity, provided its 
recommendations are followed during project design and construction. 

Environmental Site Assessments. PES Environmental, Inc. has prepared a Phase I 
Environmental Site Assessment (May 2022) for the project site. This extensive report 
summarizes site history, environmental conditions, contamination, prior cleanup efforts, 
regulatory actions, and business risks.  

PES has also prepared a Limited Phase II Investigation (November 2022) to assess soil and 
groundwater conditions and potential impacts in four areas described in the Phase I report. 

https://www.cityoffircrest.net/mildred-development-project/
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The Phase II report offers recommendations for contamination remediation consistent 
with Ecology direction.  

The applicant’s SEPA Checklist, section No.7, Environmental Health responds to the 
following questions:  

a. Are there any environmental health hazards, including exposure to toxic chemicals,
risk of fire and explosion, spill, or hazardous waste, that could occur as a result of this
proposal? If so, describe.

Applicant: The completed project would have no known environmental health hazards 
that could occur as a result of this proposal. Previous environmental investigations 
conducted at the property have indicated contaminants (petroleum hydrocarbons and 
limited volatile organic compounds [VOCs]) are present in soil beneath an area 
adjacent to the southeast corner of the existing building on the property. In addition, the 
investigations indicate the presence of arsenic in the fill soil place over the eastern 
portion of the Property. Two underground concrete vaults or underground storage 
associated with previous operations at the site are located east of the existing building.  

(1) Describe any known or possible contamination at the site from present or past uses.

Applicant: The property was formerly operated for the design and manufacture of 
marine automatic pilots and other marine navigational aids (e.g., compasses) from 
approximately 1957 to 2000. As indicated previously, between the years 1972 and 
2000, soil fill was deposited throughout the central and eastern portions of the site. 
During the course of operations at the property, there have been documented releases 
of certain VOCs, primarily perchloroethylene (PCE) to the ground east of the existing 
building. In addition, a release of paraffin oil from the north adjoining property affected 
soil near the northern end of the property. Cleanup actions were performed in 1993, 
2000, and 2012 to remove and properly dispose of all of the contaminated soil above 
the applicable cleanup levels in the affected areas. Low concentrations (below cleanup 
levels) of PCE and paraffin oil may be present in these areas. Perched groundwater in 
the vicinity and downgradient of these areas did not contain contamination (PCE and/or 
paraffin oil) at concentrations exceeding cleanup levels. The results of these cleanup 
actions were reported to the Washington Department of Ecology (Ecology) under its 
Voluntary Cleanup Program (VCP). Ecology issued an opinion letter in July 2015, 
indicating that the site meets the cleanup standards for PCE and petroleum 
hydrocarbons in soil.  

Previous investigations of the fill material present in the central and eastern portions of 
the property indicated the presence of arsenic at concentrations exceeding the CUL 
predominantly at depths of 15 feet or greater and widely dispersed. The property is 
located in the Tacoma Smelter Plume (Asarco Area Wide Contamination Plume) and 
the presence of arsenic at the property is attributed to the historic operation of the 
Asarco Smelter Plant. The investigation also found arsenic in perched groundwater in 2 
of the 6 wells tested at concentrations slightly exceeding the cleanup level. In Ecology’s 
July 2015 opinion letter, Ecology stated that the source of the arsenic is likely attributed 
to the former operation of the Tacoma Asarco Smelter Plant and the fill material that 
was imported to the subject property as part of historical grading activities. 
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2) Describe existing hazardous chemicals/conditions that might affect project
development and design. This includes underground hazardous liquid and gas
transmission pipelines located within the project area and in the vicinity.

Applicant: Soil containing concentrations of PCE may be present in the soil near the 
southeast corner of the existing building and petroleum hydrocarbons may be present 
along the central portion of the northern property boundary. Based on the results of the 
previous cleanup action, the PCE and petroleum hydrocarbons are expected to be 
below applicable cleanup levels. Arsenic is present in the fill soil located within the 
central and eastern portions of the property. Arsenic is present in perched groundwater 
within a limited area in the eastern portion of the property. The current development 
design includes approximately 9,000 CYDs of cut/fill. If the existing soil is not suitable 
for use as fill on the property, soil removed from the property will require appropriate 
screening, segregation, and management to insure its proper disposal. There are two 
concrete vaults located east of the existing building that were previously used in the 
manufacturing operations which will be removed during construction Based on the date 
of construction, the existing building may contain hazardous building material (e.g., 
asbestos or lead-based paint). Prior to construction, the building will be assessed for 
the presence of hazardous building materials and appropriately abated as needed. 

5) Proposed measures to reduce or control environmental health hazards, if any:

Applicant: Ecology has been contacted regarding the presence of arsenic in soil and 
perched groundwater at the site resulting from impacts due to the Asarco Smelter 
Plume. A Cleanup Action Plan is being prepared to address the arsenic consistent with 
the requirements of Ecology’s 2019 guidance document for cleanups conducted within 
the Tacoma Smelter plume (Tacoma Smelter Plume Model Remedies Guidance, 
Sampling and Cleanup of Arsenic and Lead Contaminated Soils. Publication Number 
19-09-101). Consistent with Ecology’s guidance, the Cleanup Action Plan will utilize the
impervious surfaces created by the proposed project (approximately 90 percent of the
property) to cap and isolate soil containing arsenic at concentrations exceeding cleanup
levels. The Cleanup Action Plan will address impacts to groundwater through an
environmental covenant prohibiting the future use of groundwater at the property. The
Cleanup Action Plan will be submitted to Ecology for review and approval under the
VCP. In addition to the measures described above, the following measures will be
implemented to control potential environmental health hazards;

• A contaminated media management plan (CMMP) will be prepared that describes
the actions that will be taken during the construction of the proposed development
in response to the known soil contamination present at the property. The CMMP will
include the following:

Ø A requirement that the earthwork contractor performing excavation activities
have a health and safety plan in place that describes worker protection
methods if contaminated soils are encountered;

Ø Procedures to properly decommission the existing concrete vaults and remove
them from the property; and

Ø Procedures to manage contaminated soil when it is encountered during
construction.
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• Preparation of a Construction Stormwater Pollution Prevention Plan.

At the conclusion of the implementation of the approved Cleanup Action Plan, removal 
and disposal of contaminated soil (if any), and removal of the concrete vaults, a report 
documenting the work completed will be prepared and submitted to the Department of 
Ecology consistent with the applicable regulations and guidance. 

The project MDNS includes a mitigation measure that addresses Ecology’s 
contamination cleanup requirements consistent with the applicant’s SEPA Checklist 
discussion. Ecology has reviewed the mitigation measure and concurs with its content 
and approach. 

Criterion (b): The proposed use and site design will meet or exceed all applicable 
development, design, and performance standards and guidelines required for the 
specific use, location, or zoning classification. 

Staff Analysis: Staff believes the proposed use and project design, at a conceptual level, will 
meet or exceed all applicable development, design, and performance standards and 
guidelines, as outlined below. The applicant will need to provide more information concerning 
the final architectural design, landscape design, lighting, and other design elements for final 
site plan approval and administrative design review approval. 

Applicable Development Regulations: The project site is located within the “19th and 
Mildred” area, which is regulated by the “Fircrest Form-Based Code” (FBC), adopted by 
reference in Chapter 22.57 FMC, pursuant to Ordinance 1667. Development within this area 
must comply with applicable FBC standards and guidelines as well as with additional 
development regulations contained in the City’s Land Development Code (FMC Title 22). 
When provisions included in the FBC standards conflict with other requirements of this title, 
the FBC standards shall apply unless otherwise provided. 

FMC 22.26 Sign Regulations. The preliminary site plan submittal does not contain 
information pertaining to the proposed outdoor signage. Approval of a master sign plan will 
be required per FMC 22.26.006. The Director may approve, approve with conditions, modify 
and approve with conditions, or deny an application for a sign permit.  

FMC 22.48 Mixed-Use Neighborhood District (MUN). The east half of the project site is 
zoned MUN. The proposed design and residential use of this portion of the site are 
consistent with the MUN district purpose statement and the land uses permitted under FMC 
22.48.002. The project design meets the development standards listed in FMC 22.48.007. 

FMC 22.50 Mixed-Use Urban District (MUU). The west half of the project site is zoned 
MUU. The proposed design and mixed residential/commercial use of this portion of the site 
are consistent with the MUU district purpose statement and the land uses permitted under 
FMC 22.50.002. The project design meets the development standards listed in FMC 
22.50.008. 

FMC 22.57 Form-Based Code. The Fircrest FBC, adopted pursuant to Chapter 22.57 FMC 
and Ordinance 1667, establishes a zoning and regulating plan, development standards, and 
building, frontage, street, and open space standards. 

https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2272.html#22.72.008
https://www.cityoffircrest.net/wp-content/uploads/2020/12/Approved-O1667-120820.pdf
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2226.html#22.26.006
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2248.html#22.48.002
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2248.html#22.48.007
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2250.html#22.50.002
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2250.html#22.50.008
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2250.html#22.50.008
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2257.html#22.57
https://www.cityoffircrest.net/wp-content/uploads/2020/12/Approved-O1667-120820.pdf
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RP.1 Zoning Districts and Overlays and RP.2 Regulating Plan. The project design is 
consistent with the FBC Regulating Plan, which applies MUN and MUU zoning, shopfront 
overlay, and enhanced pavement standards, to the site. The design achieves the general 
intentions in Table RP.1 Summary of Zoning District related to the desired form, streetscape 
and public realm improvements, parking, and general use.  

DS.1 Development Standards. Development standards are specified for building 
placement, allowed building types and height, ground floor interior ceiling height, parking, 
and allowed encroachments. The project design places buildings near the sidewalk/street 
within the maximum 10-foot property line frontage setback. The proposed five-story and four-
story flex buildings, a building type allowed in the MUU and MUN zones, comply with the 
maximum heights allowed for each district (80 feet in the MUU and 50 feet in the MUN). 
Generally, the parking design meets the standards in FMC 22.60.003. Full conformance can 
be achieved through minor modifications that can be addressed during the final site plan and 
administrative design review processes. The administrative design review process can be 
used to confirm that any proposed architectural encroachments will comply with FBC 
standards. 

BS.1 Building Standards and BS.2 Building Types. Buildings A and B are proposed to 
be mixed-use structures containing commercial, live-work, and residential uses at the ground 
floor level and residential units on the upper floors. Buildings C and D would be multifamily 
residential with amenity spaces comprising portions of the ground floor level. Buildings C and 
D would also have zero-level parking garages situated partly below grade with daylight 
exposures at their east elevations (65th Street frontage). Each building would comply with the 
FBC flex building standards in terms of proposed uses, lot dimensions, pedestrian access, 
frontage types, vehicle access and parking, open space, and building size and massing. In 
lieu of private open space, residential units would rely on shared common spaces provided 
adjacent to the buildings, per BS.2.H(7). 

FS.1 Frontage Standards. The buildings would employ a mix of shopfront, stoop, and 
forecourt frontage types, each of which is allowed for flex buildings and permitted in the MUU 
and MUN zones. Some stoops on buildings A and B would be used in conjunction with 
dooryard (terrace) elements. 

SS.1 Street Standards. Streets serving the site would consist of several street types. 
The west side of the site abuts Mildred Street West, an existing public street arterial located 
within the City of University Place. Much of the project frontage along this street would be 
subject to Mildred Street Non-Shopfront standards. A smaller portion of the street, located 
north and south of the proposed 22nd Street, would be subject to the Mildred Street Shopfront 
standards. The proposed 21st Street, 23rd Street, 65th Avenue, and 66th Avenue would be 
developed to Local-Lower Intensity street-type standards. The proposed 22nd Street would 
need to meet Shopfront Overlay standards near Buildings A and B as well as the urban 
green street standards provided in Urban Design Concept OS.2(1).  

Except for Mildred Street West, all streets noted above will be entirely new construction, built 
to city street standards, and dedicated to the public. Mildred Street was redesigned and 
constructed by the City of University Place in 2016, considering the projected needs and 
demands of future redevelopment on the project site and other nearby properties. Existing 
Mildred Street improvements, including travel lanes and frontage improvements (sidewalks, 
street trees, lighting, etc.) would be utilized by the project with few modifications proposed or 
required for the non-shopfront frontages.  

https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2260.html#22.60.003


10 

The applicant’s proposed design for the Shopfront portions of Mildred Street West, however, 
does not comply with the shopfront standards in SS.1 in terms of pedestrian walkway 
pavements, landscaping, and possibly other elements. The applicant will need to submit a 
revised code-compliant design for the final site plan and design review approvals. This 
submittal should show existing improvements located with the ROW, including street trees, 
planter strips, sidewalks, etc., so that the successful integration of public street and private 
frontage improvements can be ensured. The City may approve minor departures from the 
standards, if warranted, per SS.1D. 

The Shopfront standards require curbside parking stalls to be installed along the short 
segments of Mildred that are within the Shopfront Overlay. Fircrest requested an analysis of 
these segments to ascertain whether the addition of on-street parking would be advisable 
and warranted. TranspoGroup prepared a memo (December 22, 2022) that outlines the 
challenges and potential traffic safety issues that would be associated with introducing 
curbside parking at these locations and recommends against their inclusion. The City 
concurs with the TranspoGroup conclusions and does not support modifying the existing 
street configuration to accommodate the one or two stalls that would be feasible.  

OS.1 Open Space Standards. The proposed design would devote 11.5% of the project 
site area to open space. This greatly exceeds the 5% minimum required. Per OS.1D, the 
applicant intends to provide this additional shared public open space in lieu of providing 
private open space for units in the development. The project will also provide 9,510 SF of 
private indoor open space in Buildings C and D.  

Projects greater than four acres, including the Alliance Prose development, are required to 
generate urban design concepts for large-scale open spaces consistent with OS.2. This 
provision requires the submittal of an urban green street design for 22nd Street and a green, 
square, or plaza design with a minimum size of ½ acre to be located south of 22nd Street 
(planned) and west of 66th Avenue (planned). Generally, the applicant’s conceptual designs 
meet the design goals and objectives described in OS.2(1) and OS.2(3). However, more 
detailed plans will need to be submitted for final site plan review approval and design review 
approval of specific elements.   

FMC 22.58.008 Performance Standards. 

FMC 22.58.008(d) provides the standards for refuse collection containers. All outdoor 
containers (including recycling containers) are required to be completely screened from 
public or private streets and from the adjacent property by an opaque screen. Masonry block 
wall, decorative metal, or other high-quality durable materials is required. Where space 
allows, evergreen shrubs and other landscaping shall be installed to soften the visual impact 
of the screening enclosure. Refuse storage areas that are visible from the upper stories of 
adjacent structures shall have an opaque or semi-opaque horizontal cover or screen to 
mitigate unsightly views. The covering structure shall be compatible with the site’s 
architecture. If required by the sanitary sewer service provider, the trash enclosure floor shall 
be designed to slope to an interior trapped area floor drain and connected to a grease 
interceptor before plumbing to the sanitary sewer system. The floor shall be designed to 
contain all interior runoff and not allow outside storm rain or runoff from entering the trash 
enclosure.  

The site plan shows refuse/recycling enclosures located immediately north of Building A, 
south of Building B, northeast of Building C, and southeast of Building D. Due to their 

https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2258.html#22.58.008
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proximity to each of the four project buildings, a horizontal cover or screen will be required. 
Detailed plans will need to be submitted for final site plan and design review approvals to 
ensure code compliance. Input from Westside Disposal will be solicited to ensure that final 
designs will meet their service requirements for refuse and recycling collections. 

FMC 22.58.008(g) provides the standards for screening of mechanical equipment. 
Roof-mounted air conditioning or heating equipment, vents, or ducts shall not be visible from 
the ground level of any abutting parcel or any public rights-of-way. This shall be 
accomplished through the extension of the main structure or roof or screening in a manner 
that is architecturally integrated with the main structure. The screening may require 
acoustical treatment to mitigate noise generation. Detailed plans will need to be submitted for 
final site plan and design review approvals to ensure code compliance. 

FMC 22.58.008(k) requires stormwater facilities to be designed to meet or exceed the 
standards outlined in the Ecology Stormwater Management Manual for Western Washington. 
Consistent with NPDES Western Washington Phase II Municipal Stormwater Permit 
requirements, Low Impact Development (LID) designs and LID BMPs shall be required in 
areas where soils and geology support them. Larger projects triggering the manual’s 
requirements for water quality treatment and/or flow control shall incorporate LID 
components to the extent practicable consistent with the LID Technical Guidance Manual for 
Puget Sound. The applicant’s geotechnical report, prepared by PanGEO, Inc., found the site 
consisted of undocumented fill over dense to very dense glacial till deposit and concluded 
that infiltration is not feasible for the project.  

FMC 22.58.018 Outdoor lighting. The installation of outdoor lighting fixtures requires the 
approval of the Examiner or Director, as appropriate. Approval shall not be granted unless 
the proposed installation is found by the Examiner or Director to conform to all applicable 
provisions of this section. The applicant submitted an outdoor lighting electrical plan with 
photometric data and fixture schedule on February 17, 2023. Staff did not have sufficient time 
to review the lighting plan for code compliance prior to the issuance of this report. The City 
typically conducts such reviews through its final site plan review process. 

FMC 22.60 Parking and Circulation. The current project design includes 391 multifamily 
units, for which a minimum of one off-street space per unit (391 stalls) is required, per FMC 
22.60.003(a). In addition, a combined total of 9,895 SF of commercial space is proposed for 
Buildings A and B. FMC 22.60.003(b) requires a minimum of one space per 400 SF of 
commercial use, which equates to 25 stalls. Staff considers the live-work units in Buildings A 
and B to be “multifamily” for the purposes of parking requirements, per FMC 22.60.003(g). 
Based on these numbers, a minimum of 416 stalls are required.  

Under FMC 22.60.006 Maximum Parking Space Provisions, the number of stalls provided 
shall not exceed 120 percent of the minimum required number of stalls specified in 
FMC 22.60.003, unless the Examiner approves a further increase when specified criteria are 
met.  Absent any Examiner approval for additional parking, the maximum number of stalls 
allowed would be 499 (120% of 416 stalls). The preliminary site plan shows 493 stalls, which 
falls just below the 120 percent limit. Staff anticipates this number may decrease slightly as 
minor revisions, such as the replacement of some parking lot stalls with required tree 
peninsulas or islands, are approved through the final site plan and design review processes. 

The applicant’s site plan has undergone significant revision since concepts were first 
presented to the City for informal review in late 2021. Initial designs called for considerably 

https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2258.html#22.58.008
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2258.html#22.58.008
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2258.html#22.58.008
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2260.html#22.60.003
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2260.html#22.60.003
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2260.html#22.60.003
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2260.html#22.60.006
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2260.html#22.60.003
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more surface parking than what is shown on current plans. Access to the east sides of 
Buildings C and D was at one time proposed to be via a private parking lot/driveway. 21st 
Street and 23rd Street were proposed to be Alley or Local – Delivery street types with no on-
street parking.  

Discussions between the applicant and City followed these early submittals, wherein the City 
expressed the need for the project to be redesigned to better fit the design intent of the FBC. 
Specifically, the City requested a reduced reliance on surface parking and the use of 
dedicated public streets to provide the circulation grid envisioned in the FBC’s Regulating 
Plan. The preliminary site plan under review by the Examiner reflects this shift in emphasis – 
from private to public parking on public streets.  

A consequence of this City-directed shift is that the off-street parking space count has been 
reduced significantly due to numerous parking lot/driveway stalls being converted to on-street 
parking, and numerous private parking lot stalls being relocated to public streets. The result 
is that 285 private parking stalls would be provided in surface lots behind Buildings A and B, 
and in courtyards and basements within Buildings C and D. 205 public stalls would be 
located within public street rights-of-way. Approximately 58% of the total would be private off-
street stalls, with 42% being public street stalls. Of the minimum 416 stalls required, 69% 
would be private off-street stalls. 

Section I.1C of the FBC (Relationship to Municipal Code) states, in part: FBC standards 
augment and/or supersede existing regulations in Title 22 Land Development consistent with 
FMC 22.57.002. This section states: “The provisions of this chapter shall augment and/or 
supersede existing regulations in this title. When provisions included in these form-based 
standards conflict with other requirements of this title, these standards shall apply unless 
otherwise provided.” 

The City is attempting to achieve a balance between public and private stalls on this site to 
further the design directives of the FBC and policy direction in the Comprehensive Plan with 
respect to neighborhood livability, streetscape and public realm improvements, and parking 
design and location. This goal creates an inherent conflict with the parking count standards 
contained in FMC 22.60.003, which establish minimum requirements for off-street parking -- 
not total parking.  

Earlier iterations of the site plan included an off-street parking lot served by a private 
driveway to the east of Buildings C and D. The current plan proposes a public street, 65th 
Street West, to occupy the same space and serve the same functions. This design is 
consistent with the FBC Regulating Plan diagram (Figure RP.1), whereas the earlier parking 
lot/driveway design was not. If 65th Street West were reconfigured to be a private 
driveway/parking lot, as before, at least 64 stalls would be reclassified from public to private, 
resulting in 349 off-street stalls. Additionally, 66 public street stalls could be relocated from 
21st and 23rd streets to expanded surface lots nearby to nearly achieve the off-street parking 
standard.   

Staff believes, however, that the resultant site plan would be less consistent with the 
purpose and intent of the FBC.  As such, staff recommends a determination be made per 
FMC 22.57.002 that the FBC standards apply to parking when it comes to determining an 
appropriate public-private ratio. 

https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2257.html#22.57.002
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2260.html#22.60.003
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2257.html#22.57.002
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FMC 22.62 Landscaping Regulations. The applicant has submitted an overall landscape 
plan and more detailed schematic landscape plans that generally meet the city’s landscaping 
requirements with respect to the parking lot and street frontage landscaping. Final detailed 
landscape plans, subject to the final site plan and administrative design review approval, will 
need to be submitted to demonstrate code compliance in terms of final plant selection and 
location, walls, fencing, and other landscape elements. Additional attention will need to be 
paid to the locations and dimensions of the parking lot tree islands/peninsulas, parking lot 
and garage screening, planter strips, and plant selections that will complement off-site 
landscaping on the south side of 23rd Street. The final plans will need to demonstrate 
compliance with FBC street and open space landscaping standards as they apply to street 
frontage design and the urban design concepts required to be designed and constructed for 
the 22nd urban green street and the central plaza to be located south of 22nd Street and west 
of 66th Avenue. 

FMC 22.64 Design Guidelines. A preliminary site plan should meet or exceed all applicable 
design guidelines contained in Chapter 22.64 FMC. In addition, the proposal is subject to 
administrative design review per FMC 22.66.008 to ensure project compliance with all 
applicable development regulations, the design guidelines contained in Chapter 22.64 
FMC, and the goals, policies, and objectives of the comprehensive plan. 

Administrative design review for this project consists of a two-step process that begins with a 
review of conceptual plans conducted concurrently with the Examiner’s review of the 
preliminary site plan application. If the Examiner grants site plan approval for the preliminary 
(conceptual) design, the applicant will need to submit detailed plans for final design review by 
staff. This second review is intended to ensure that all design issues identified during the 
review of the conceptual plans are addressed prior to the issuance of building permits. 

Staff has reviewed the conceptual plans for consistency with the design guidelines contained 
in Chapter 22.64 FMC and believes the proposal is generally consistent with the applicable 
guidelines listed below. Guidelines not listed are largely inapplicable to this project. Where 
noted below, additional design responses by the applicant will be needed to demonstrate full 
code compliance through the design review process. Where a conflict exists between the 
Chapter 22.64 guidelines and FBC design provisions, the FBC standards will apply. 

22.64.006 Parking lots and areas – additional attention to parking lot screening for surface 
lots (Buildings A and B) and garage parking areas (Buildings C and D) needed. 

22.64.009 Modulation and articulation. 
22.64.010    Building scale -- additional attention to human scale elements is needed. 
22.64.011 Building entries – additional focus on accentuating entries is needed. 
22.64.012 Building materials. 
22.64.014     Service equipment and activities – additional detail on screening is needed. 
22.64.016 Ground floor activities. 
22.64.017 Building frontages. 
22.64.018 Upper floor balconies, alcoves, and decks – none currently shown. 
22.64.019 Awnings and canopies – detail needed for display window and entry coverings. 
22.64.020     Shopfronts – additional attention to shopfront architectural elements including 

awnings, storefront window bases, and recessed entries or alcoves, is needed. 
22.64.025 Street access -- additional focus on accentuating entries is needed. 
22.64.027 Usable open spaces. 
22.64.029 Commercial walkways. 
22.64.030 Commercial walkway corridors -- additional detail on design elements is needed. 

https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2262.html#22.62
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2264.html#22.64
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2264.html#22.64
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2264.html#22.64
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2264.html#22.64
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22.64.031 Outdoor activity spaces -- additional detail on design elements is needed. 
22.64.032 Streetscape furnishings -- additional detail on design elements is needed. 
22.64.033 Public artworks – information on outdoor artwork is needed. 
22.64.034 Lighting -- additional information on lighting components is needed. 
22.64.035 Roadway corridors and street frontages – detailed landscape designs needed. 
22.64.036 Urban buffers -- additional attention to parking lot screening is needed. 
22.64.037 Sidewalks and walkways. 
22.64.038 Buildings and yards -- additional detail on landscape components is needed. 
22.64.039 Screening -- additional detail on screening elements is needed. 
22.64.040 Landscape materials -- information on native / drought tolerant plants needed. 

FMC 22.12 Concurrency Management. The City requires concurrency for arterial roads, 
transit, fire/EMS, law enforcement, schools, and parks, based on available and planned 
capacity. Concurrency is also required for water, power, sanitary sewer, fire flow, and 
stormwater management, based only on available capacity. Concurrency determinations are 
required in advance of the issuance of development permits, which the City interprets to 
mean “final” development permits such as building, site development, and other construction 
permits. The City’s preliminary concurrency review for the Alliance Prose project has not 
identified any capacity shortfalls in terms of the physical facilities and services needed to 
serve the project or deficiencies hindering the project’s ability to meet LOS standards.  

Criterion (c): The proposed use and site design will be consistent and compatible with 
the goals, objectives, and policies of the comprehensive plan. 

Staff Analysis: The proposed redevelopment of the subject property, the project design, and 
public street ROW improvements, is consistent and compatible with, the Community 
Character, Land Use, Housing, and Transportation goals, objectives, and policies listed below. 
Staff believes the project will achieve and be supported by, these same goals and policies. 

Community Character Element 

GOAL CC1 Facilitate the success of public places that foster community cohesiveness by 
ensuring well-designed spaces that support activity and community interaction. 

Policy CC1.1 Continue to provide community gathering places in recreation facilities and 
park sites throughout the city and encourage the development of new community gathering 
places, especially in underserved areas of the community.  

Policy CC1.2 Preserve, develop, and enhance informal community gathering places, such 
as plazas, mixed-use centers that include local cafes and coffee shops with comfortable 
outdoor seating, and spaces within parks. This can be accomplished by:  

• Requiring/providing seating opportunities with multi-seasonal amenities, such as
canopies or other covers from the elements and heating during periods of cooler
temperatures.

• Encouraging installation of art or water features.
• Installing outdoor plantings and other landscape features
• Providing visual access to sites.
• Providing for active uses in the space.

https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2212.html#22.12
https://www.cityoffircrest.net/wp-content/uploads/2020/12/2_2020-Community-CharacterAdopted.pdf
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• Promoting partnerships and implementing incentives where appropriate to create
public places, such as plazas in combination with outdoor cafes.

Policy CC1.3 Ensure that public places are designed and managed to encourage high levels 
of activity by including:  

• Multiple entrances.
• Flexible spaces.
• Linear urban parks.
• Focal points that create activity throughout the space.
• A signature attraction that provides a compelling identity.
• Multi-seasonal attractions.
• Active management of space and activities.

GOAL CC4 Adopt and implement form-based codes and design standards and guidelines 
that will achieve design excellence, desired urban form, and community character goals 
consistent with citizens’ preferred design parameters. 

Policy CC4.2 Apply form-based codes and design standards and guidelines through an 
administrative review process to help achieve or accomplish the following:  

• Development that exhibits the highest standards of urban design, architecture, and
landscaping at the scale of neighborhood, block, lot, and building.

• An increased focus on the design of the public realm – the public space defined by the
exterior of buildings and the surrounding streets and open space.

• A human-scale character that creates a pleasant walking environment for all ages and
abilities. Buildings should provide “eyes on the street”.

• Elements of design, proportion, rhythm, and massing that are desirable and appropriate
for proposed structures and the site.

• Places and structures in the city that reflect the uniqueness of the community and
provide meaning to its residents.

• Building scale and orientation that are appropriate to the site.
• The use of high-quality and durable materials, as well as innovative building techniques

and designs.
• The use of environmentally friendly design and building techniques, such as LEED, for

the construction or rehabilitation of structures.
• Minimization of negative impacts, such as glare or unsightly views of parking.
• Incorporation of historic features whenever possible.
• A design that fits with the context of the site, one that is sensitive to its surroundings and

reflective of natural features and existing character.

Policy CC4.6 Encourage design and installation of landscaping that: 

• Creates character and a sense of place.
• Retains and enhances existing green character.
• Preserves and utilizes native trees and plants.
• Enhances water and air quality. • Minimizes water consumption.
• Provides aesthetic value.
• Creates spaces for recreation.
• Unifies site design.
• Softens or disguises less aesthetically pleasing features of a site.
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• Provides buffers for transitions between uses or helps protect natural features.

GOAL CC5 Pay special attention to street design to create a sense of unique character that 
distinguishes Fircrest from neighboring communities. 

Policy CC5.2 Ensure that complete street designs result in active urban streets, accessible 
public spaces, and safe and convenient linkages for all users, especially within the 19th and 
Mildred area and along Regents Boulevard. 

Policy CC5.3 Use distinctive design elements to create unique identities for mixed-use 
areas, such as:  

• Specially designed landscape.
• Unique crosswalk treatments and frequent crosswalks.
• Sidewalk design that supports a mix of commercial, residential, and other uses and

activities such as outdoor café service.
• Character-defining materials and accessories, such as seating and wayfinding

elements.
• Art elements.
• Pedestrian-scale lighting

Policy CC6.1 Require landscaping with a drought-tolerant native plant component (trees, 
shrubs, and groundcovers) to be installed when significant development activities take place. 

Policy CC6.2 Landscaping should comply with applicable City standards and guidelines for 
plant retention, selection, installation, and maintenance. These standards are intended to 
maintain existing trees when practicable, better ensure that plants survive and thrive, 
minimize conflicts with infrastructure, and in some cases provide a substantial visual screen 
or buffer. 

Land Use Element 

Comprehensive Plan Designation: The project site is designated Mixed-Use in the Land 
Use Element. The proposed use and design of the site would be consistent with the 
allowable uses, development form, and building intensity established for Mixed-Use 
designation areas. 

GOAL LU1 Provide sufficient land area and densities to meet Fircrest’s projected needs for 
housing, employment, and public facilities while focusing growth in appropriate locations.  

Policy LU1.5 The city should encourage infill development on suitable vacant parcels and 
redevelopment of underutilized parcels. Ensure that the height, bulk, and design of infill and 
redevelopment projects are supportive of the public realm and compatible with their 
surroundings.  

Policy LU1.6 The city should support opportunities for shops, services, recreation, and 
access to healthy food sources within walking or bicycling distance of homes, workplaces, 
and other gathering places.  

Policy LU1.7 The city should encourage project designs to encourage access by modes of 

https://www.cityoffircrest.net/wp-content/uploads/2020/12/3_2020-Land-UseAdopted.pdf
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travel other than driving alone, such as walking, bicycling, and transit, and to provide 
connections to the non-motorized system. 

GOAL LU2 Ensure that future growth and development protect and enhance the City’s 
quality of life and character and are compatible with the existing community fabric.  

Policy LU2.2 The city should apply design standards and guidelines for residential 
development to:  

• Provide variety in building and site design and visually appealing streetscapes in
residential developments of several dwellings or more.

• Minimize significant impacts, such as loss of light or privacy, from large residential infill
buildings on adjacent residents.

• Promote compatibility with Fircrest’s residential neighborhoods and avoid an
appearance of overcrowding when rezones will increase residential development
capacity or when density bonuses or flexibility in site standards are utilized.

• Emphasize features typical of single-detached dwellings, such as pitched roofs, single
points of entry, and substantial window trim, as part of missing middle housing.

GOAL LU5 Achieve a mix of housing types and densities, maintain attractive and healthy 
residential neighborhoods, and guide new housing development into appropriate areas. 

Policy LU5.2 The mix of housing within the community should include detached and 
attached single-family dwellings, cottage housing, live-work units, multi-family dwellings, 
including townhomes and units located within vertical mixed-use buildings, accessory 
dwelling units, residential care facilities for those who are unable to maintain independent 
living arrangements, and other innovative housing that is compatible with the type, scale, and 
character of surrounding residential development. 

Policy LU5.7 Implement form-based codes and mixed-use zoning to achieve increased 
residential density in mixed-use and multifamily areas near arterials and transit routes, for 
example, the 19th and Mildred areas, to accommodate expected population and employment 
growth.  

Policy LU5.8 Residential infill development shall be compatible with surrounding 
development in terms of scale, form, relationship to the street, and other design elements. 

GOAL LU6 Achieve a mix of commercial land uses that serve the needs of the City’s 
residents, businesses, and visitors while protecting and enhancing the unique character of 
Fircrest’s residential neighborhoods.  

Policy LU6.1 New and redeveloped commercial and mixed-use buildings and neighborhoods 
should be designed to achieve community goals for attractive streets, public spaces, and 
pedestrian amenities.  

Policy LU6.4 The expansion of linear commercial “strips” should be discouraged, and 
pedestrian-oriented development should be supported.  

Policy LU6.7 The visual appearance of commercial areas should be improved through public 
and private measures for beautification, implementation of design strategies, maintenance, 
and streetscape improvements. Commercial and mixed-use buildings should conform to 
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form-based codes and design standards and guidelines to achieve urban design objectives 
and ensure architectural compatibility with surrounding neighborhoods. Where commercial 
rehabilitation, development, or redevelopment occurs in an area with historic significance, it 
should be sensitive to the historic fabric of the area. New commercial and mixed-use 
development should incorporate landscaping, seating, and other pedestrian-supportive 
amenities to provide pleasant and comfortable resting, socializing, and picnicking areas for 
employees and shoppers.  

Policy LU6.8 Commercial and mixed-use development should include high-quality, safe, and 
contiguous facilities for pedestrians, bicyclists, disabled persons, and users of public transit 
services. Fircrest should work with public transit providers to improve transit service to 
mixed-use and neighborhood commercial areas. Commercial and mixed-use development 
should be designed to provide connections, both vehicular and pedestrian, to adjoining sites 
to reduce personal automobile trips. Sidewalks and internal pathways should be incorporated 
to enhance pedestrian circulation.  

Policy LU6.9 Maximum automobile parking standards should be implemented for various 
types of commercial development. Shared parking facilities should be encouraged. Parking 
areas shall include plantings of vegetation that reduce its visual impact through effective 
screening and the establishment of a substantial tree canopy. Form-based codes and design 
standards that strongly encourage the placement of parking to the side or rear of buildings 
should be implemented. Parking facilities should conform to the parking-related policies of 
the Transportation Element. 

Policy LU6.10 Commercial uses should be concentrated in locations that best serve the 
community, complement stable residential areas, and are attractive to private investment. 

Policy LU6.11 A mix of retail, office, service, and residential uses should be encouraged in 
mixed-use and neighborhood commercial areas.  

Policy LU6.12 Redevelopment of vacant and underutilized sites should be encouraged. 

Housing Element 

Policy H1.4 Encourage residential development in areas that are already adequately served 
by utilities and transportation. 

Policy H2.2 Encourage increased residential density in mixed-use and multi-family zones, 
especially those located within the 19th and Mildred areas, subject to compliance with 
appropriate form-based code standards and design guidelines. Prohibit new detached single-
family development in these areas to promote more intensive use of mixed-use and multi-
family properties. 

Transportation Element 

GOAL T1 Develop, maintain, and operate a multimodal transportation system that provides 
for the safe, efficient, and reliable movement of people, goods, and services.  

Policy T1.1 Create a transportation network that includes vehicle, pedestrian, bicycle, and transit 
components located throughout the City -- and connecting to adjacent communities - - to provide 
for the safe, efficient, convenient, and reliable movement of people, goods, and services.  

https://www.cityoffircrest.net/wp-content/uploads/2020/12/4_2020-HousingAdopted.pdf
https://www.cityoffircrest.net/wp-content/uploads/2020/12/5_2020-TransportationAdopted.pdf
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Policy T1.2 Implement form-based code street standards and complete street design 
standards to provide safe and convenient access for all modes of transportation. These 
streets will support pedestrians, bicyclists, micro-mobility and transit users, and motorists, 
thereby increasing capacity, increasing safety, and improving street aesthetics and 
walkability. Include amenities in street designs, including trees and other landscaping, street 
lights, benches, and waste receptacles to add to the pedestrian experience and further calm 
traffic. 

GOAL T2 Transportation improvements within the City should ensure alternative 
transportation choices are available to underserved areas and provide mobility choices for 
people with special needs including persons with disabilities, the elderly, the young, and low-
income populations. 

Policy T2.2 Design and build complete streets with facilities for all modes of transportation. 
Connect residential neighborhoods to mixed-use areas and public transit with sidewalks, 
paths, and bike lanes to provide greater access to transportation choices for those who do 
not drive and those who have limited mobility resources. 

GOAL T3 Improve the safety of the transportation system, reduce speeds, and protect the 
quality of life in residential and mixed-use neighborhoods. 

Policy T3.4 Require shared access driveways and cross-access between developments 
when planning for public rights-of-way improvements and private development to reduce 
turning movement conflicts and enhance pedestrian and vehicular traffic safety. When street 
improvements are implemented, consolidate private driveway access to properties along 
major, secondary, and collector arterials to reduce safety hazards and increase street 
capacity.  

Policy T3.5 Encourage the use of existing major arterials for the movement of through traffic 
and freight to reduce the need for new capital projects and support the reliable movement of 
people, goods, and services. Employ traffic calming measures on residential and mixed-use 
neighborhood streets to discourage or slow neighborhood through-traffic. 

Policy T3.6 
Use traffic circles, landscaped medians, pedestrian bump-outs, and other traffic calming 
measures to reduce speeds and increase safety. Where appropriate, design these facilities to 
provide pedestrian refuge areas that reduce pedestrian crossing distances, reduce conflict 
points and enhance streetscape landscaping. Use other traffic calming measures that offer 
pedestrian protection such as on-street parking or increase driver awareness of pedestrians 
through the use of textured pavement and signage. 

Policy T3.7 Avoid the creation of excessively large blocks and long local access streets that 
are uninterrupted by intersections, mid-block neck-downs, or other traffic calming elements to 
discourage higher motor vehicle speeds that reduce pedestrian and bicyclist safety.  

Policy T3.8 Implement form-based code street standards to ensure that street designs will 
avoid the construction of sidewalks next to curbs except where parking lanes will provide 
physical separation between traffic lanes and sidewalks. Such designs will enhance 
pedestrian safety, add to sidewalk users’ comfort, and encourage higher pedestrian usage. 
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Separate pedestrians from traffic lanes by installing landscaped planter strips that include 

street trees, or where a more urban streetscape is desired, use contrasting paving, street 
trees in tree wells, and street furniture consistent with form-based code street standards. 

GOAL T4 Improve vehicular and pedestrian traffic circulation within the City to enhance the 
quality of life.  

Policy T4.1 Through redevelopment, establish a traditional urban street grid in the 19th and 
Mildred area and extend this grid to adjoining properties to ensure that streets and sidewalks 
provide access between residential and mixed-use neighborhoods and areas that are 
common destinations, including commercial areas, schools, and parks. Maintain and 
enhance continuity of the street and sidewalk pattern by avoiding dead-end and half-streets 
not having turnaround provisions and by requiring through-connections in new developments. 

GOAL T6 Develop facilities for pedestrians and bicyclists to achieve a walkable community 
to support active and independent living, health, environmental quality, and cost savings for 
travel.  

Policy T6.1 Require sidewalk facilities on all new and substantially redeveloped public 
streets to enhance public safety. Ensure the provision of sidewalks near schools to offer 
protection for children who walk to and from school. Assign high priority to projects that 
provide linkages to transit or complete planned pedestrian facilities or trails. Provide 
pedestrian facilities on non-arterial streets to supplement principal pedestrian facilities 
located on arterials. Ensure that crosswalks, signing, and pedestrian-activated signals 
conform to the Manual on Uniform Traffic Control Devices (MUTCD). 

GOAL T11 Integrate land use and transportation planning to support active communities 
through the provision of a variety of travel choices and improve accessibility and mobility. 

Policy T11.2 Use mechanisms that encourage transit use including limiting off-street parking 
spaces, establishing maximum parking requirements, offering commute trip reduction 
programs, and implementing other TDM measures. Locate higher densities and intensities of 
use close to transit stops to create a core area to support transit and high occupancy vehicle 
use. Support the development of transit centers, bus pullouts, and other transit facilities. 
Establish incentives for developers to provide transit and TDM-supportive amenities to further 
encourage transit use. Design and construct complete streets, bicycle-friendly facilities 
including bike-activated signals and secure bicycle racks or lockers, and pedestrian 
pathways. 

GOAL T13 Consider benefits and impacts to health in the design of transportation 
infrastructure by providing opportunities for exercise and reducing exposure to air, water, and 
noise pollution. Policy  

Policy T13.2 Design, build, and maintain bike lanes, sidewalks, paths, and trails to expand 
opportunities for walking and biking to improve individual and community health. Provide 
transportation facilities that are walkable and bicycle friendly to improve economic and living 
conditions so that businesses and skilled workers are attracted to the community.  

Policy T13.3 Concentrate population and employment growth in the 19th and Mildred areas 
and other areas served by transit routes to reduce environmental impacts associated with 
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growth and the construction of additional infrastructure. Integrate transportation and land use 
planning to meet environmental goals by reducing the impacts of the transportation system 
such as contaminated storm water run-off, greenhouse gas emissions, noise pollution, and 
energy consumption. 

Criterion (d): All conditions necessary to lessen any impacts of the proposed use are 
measurable and can be monitored and enforced. 

Staff Analysis: The Examiner may impose conditions of approval to ensure that all potential 
impacts resulting from the project are mitigated to a satisfactory level in compliance with 
applicable code requirements. Conditions may be monitored and enforced through the final 
site plan, administrative design review, site development permit, building permit approval 
processes, and subsequent site inspection process. 

RECOMMENDATION: The City recommends approval of the preliminary site plan subject to 
the suggested condition listed below and any additional conditions deemed warranted by the 
Hearing Examiner. The suggested condition is intended to highlight zoning and design-
related issues that should be addressed through the final site plan review, administrative 
design review, site development permit, and building permit approval processes. 
Condition: The applicant shall provide the City with additional detailed plans and supporting 
documentation to demonstrate code compliance as outlined in the staff report discussions 
with respect to: 

· FMC 22.26 Sign Regulations.
· FMC 22.57 Form-Based Code.
· FMC 22.58.008 Performance Standards.
· FMC 22.58.018 Outdoor lighting.
· FMC 22.60 Parking and Circulation.
· FMC 22.62 Landscaping Regulations.
· FMC 22.64 Design Guidelines.

.  

Jeff Boers February 23, 2023 
Date Jeff Boers 

Fircrest Planning Consultant 

EXHIBITS: (linked to bookmarks)

1. Land Use Application
2. Preliminary Major Site Plan Review Application
3. Site Plan and Building Elevations, Graves+Associates, January 25, 2023
4. Landscaping Plans, Fazio Associates, Inc., January 25, 2023
5. ALTA/NSPA Survey, Terrane, May 24, 2022
6. Topographic and Boundary Survey, Terrane, May 24, 2022
7. Grading Plan, Davido Consulting Group, Inc., November 17, 2022

https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2226.html#22.26
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2257.html#22.57.002
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2258.html#22.58
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2258.html#22.58.018
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2260.html#22.60
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2262.html#22.62
https://www.codepublishing.com/WA/Fircrest/#!/Fircrest22/Fircrest2264.html#22.64
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8.     Drainage Plan, Davido Consulting Group, Inc., November 17, 2022
9.     Site Lighting Drawings, Cross Engineers, Inc. January 13, 2023
10. Phase I Environmental Site Assessment, PES Environmental, Inc., May 31, 2022(Over    
3,000 pages. Here is the online link:  https://www.cityoffircrest.net/mildred-development-
project/ )
11. Limited Phase II Investigation, PES Environmental, Inc., November 2022
12. Drainage Report, Davido Consulting Group, Inc., December 2022
13. Geotechnical Engineering Report, PanGEO, Inc., December 14, 2022
14. Traffic Impact Analysis, TranspoGroup, January 2023
15. Mildred Street Parallel Parking Memorandum, TranspoGroup, December 22, 2022
16. City of University Place Access Shift Memorandum, December 21, 2022
17. City of Fircrest Notice of Application, July 19, 2022
18. City of Fircrest MDNS, January 30, 2023
19. SEPA Environmental Checklist, June 13, 2022
20. Washington State Department of Ecology SEPA Comment Letter, February 13, 2023
21. Amended City of Fircrest Form-Based Code, November 08, 2022
22. Certificate of Water Availability



Land Use Application

Applicant Name:

Address:

Representative (if different):

Phone: Email:

Property Owners (if different):

Phone: Email:

Project Address:

Brief Description of Project:

Parcel Number(s): Site Area (square footage):

Land Use Designation: Zoning Designation:

Environmental sensitive areas on or within 150’:  Yes  No

Physical Characteristics of Site:

I certify that all of the information submitted in this application including any 
supplemental information is true and complete to the best of my knowledge 
and I acknowledge that willful misrepresentation of information will result in 
the cancellation of this permit application. I have read this application in its 
entirety and understand that my submittal will be reviewed for completeness 
and, if found to be complete, will be processed in accordance with FMC 22.05.

Signature:  ___________________________________  Date:  _____________________

Signature:  ___________________________________  Date:  _____________________

Type of Project
Please check all that apply

and attach submittal sheet(s):

Administrative Design Review
Administrative Use Permit
Boundary Line Adjustment
Amendment – Comprehensive Plan
Amendment – Zoning Regulations
Amendment – Zoning Map *
Conditional Use Permit *
Conditional Use – Amendment *
Detached Accessory Structure *
Development Plan – Preliminary *
Development Plan – Final
Development Plan – Amendment*
Plat Subdivision – Preliminary *
Plat Subdivision – Final *
Plat – Alteration/Vacation *
Reasonable Use Exception
SEPA Checklist
Short Plat 
Site Plan Review – Minor
Site Plan Review – Major *
Site Plan Review – Final
Site Plan Review – Amendment*
Variance – Major *
Variance – Minor*
Variance – Sign
Other:

*Pre-application conference
recommended

Planning and Building
115 Ramsdell St Fircrest WA 98466

253-564-8902
www.cityoffircrest.net

✘

✘

MUU/MUNCommercial Mixed Use

(206)350-4851 ghodgins@allresco.com

Mixed Use with 389 residential units of various size/layouts with
ground floor retail. Parks, recreation, open space, and through street
connections are proposed. Parking is both surface and structured.

2119 Mildred Street W, Fircrest WA 98466

Garrett Hodgins

3110 Ruston Way Suite E, Tacoma WA 98402

Jon Graves | Graves + Associates

(253)272-4214 jcgraves@gravesassoc.com

0220112005 9.49 Acres

9.49 acre site, partially developed, with notable grades on the east half

6/10/2022

●



Major Site Plan Review - Preliminary
Submittal

Major site plan review consists of two separate reviews. The initial review
(preliminary) is conducted by the hearing examiner and the second review is
conducted by the director. The plans submitted for the initial review may be
conceptual in detail. However, the greater the level of detail in the plans
submitted for hearing examiner review, the greater the level of certainty the
applicant will have in preparing detailed plans for final review.

Major Site Plan Review (please check):
New buildings greater than 2,000 square feet of gross floor area
Building additions which are greater than 2,000 square feet of gross
floor area
Parking lot improvements associated with development proposals listed
in subsections (a) and (b) of this section.

Please demonstrate how the proposal is compliant with the following
criteria: (An answer of YES is not sufficient; Use additional sheet, if necessary.)
How will the proposed use and site design not be detrimental to the public health,
safety, andwelfare; injurious to property or improvements in the vicinity; or adversely
affect the established character of the surrounding vicinity?

Howwill the proposed use and site designmeet or exceed all applicable development,
design and performance standards and guidelines required for the specific use,
location, or zoning classification?

How will the proposed use and site design will be consistent and compatible with the
goals, objectives and policies of the comprehensive plan?

For complete development regulations, please see FMC Chapter 22.72.

Submittal Items
Please included the following:

Land Use Application

All materials listed in FMC 22.72

Traffic Concurrency Certificate or
Application

Traffic Impact Analysis*

Drainage Plan

Sensitive Area Affidavit

Sensitive Area Special Study*

Environmental Checklist*

Certificates of Water/Sewer
Availability **

Residential Project
o Intake fee: $400
o Deposit: $1000

Nonresidential Project
o Intake fee: $750
o Deposit: $2000

* When applicable
** As required by Public Works

The applicant shall be responsible for
the actual cost incurred by the City in
processing the application. The total fee
shall be reduced by the amount of the
deposit. The applicant shall remit to the
City the amount exceed by the deposit.
If the deposit fee exceeds the City’s
actual costs, the balance shall be
refunded.

Planning and Building
115 Ramsdell St Fircrest WA 98466

253-564-8902
www.cityoffircrest.net

x

x

x

x

x

N/A

✖

Use proposed will improve public health, safety, and welfare by
remediating contamination from multiple sources. In addition, use will
improve property and surrounding aesthetics by removing aging
abandoned structure and adding much needed area housing,
commercial space, and parks/recreation/open space.

Proposed use and plans meet or exceed all relevant Fircrest Municipal
Code guidelines and development standards relating to design,
construction, and landscaping, except where text based amendments
apply. Otherwise, proposed is consistent with guidelines required for
both use and zoning classification/location.

Proposed seeks to add to much needed housing density in a way that is
consistent with the existing community fabric. Project proposes
facilities and services to meet the needs of the community. In addition,
development provides a mix of commercial/dwelling units types.
Careful thought has been given to improvement with consideration to
preservation of natural and built environments. 
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GENERAL NOTES

1. SEE L1.00 SHEET SERIES FOR ADDITIONAL PLANS AND INFORMATION.

2. SEE L2.00 FOR PLANTING SCHEDULE.

3. SEE L3.00 FOR PLANTING DETAILS.

4. ALL PLANTING IN PUBLIC R.O.W. PER CITY OF FIRCREST STANDARD
PLANS AND SPECIFICATIONS; CURRENTLY AN EXISTING CONDITION TO
REMAIN.

5. ALL PLANTING AREAS TO RECEIVE IRRIGATION SYSTEM THAT INCLUDES
TRADITIONAL IRRIGATION HEADS AND/OR DRIP IRRIGATION, SLEEVING,
LATERALS, CONTROL VALVES, GATE VALVES AND QUICK COUPLERS.

6. MASTER CONTROLLER TO BE LOCATED IN BUILDING DURING
CONSTRUCTION DOCUMENT PHASE.
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GENERAL NOTES

1. SEE L1.00 SHEET SERIES FOR ADDITIONAL PLANS AND INFORMATION.

2. SEE L2.00 FOR PLANTING SCHEDULE.

3. SEE L3.00 FOR PLANTING DETAILS.

4. ALL PLANTING IN PUBLIC R.O.W. PER CITY OF FIRCREST STANDARD
PLANS AND SPECIFICATIONS; CURRENTLY AN EXISTING CONDITION TO
REMAIN.

5. ALL PLANTING AREAS TO RECEIVE IRRIGATION SYSTEM THAT INCLUDES
TRADITIONAL IRRIGATION HEADS AND/OR DRIP IRRIGATION, SLEEVING,
LATERALS, CONTROL VALVES, GATE VALVES AND QUICK COUPLERS.

6. MASTER CONTROLLER TO BE LOCATED IN BUILDING DURING
CONSTRUCTION DOCUMENT PHASE.
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TO REMAIN, TYP.
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SEE SHEET L1.14
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GENERAL NOTES

1. SEE L1.00 SHEET SERIES FOR ADDITIONAL PLANS AND INFORMATION.

2. SEE L2.00 FOR PLANTING SCHEDULE.

3. SEE L3.00 FOR PLANTING DETAILS.

4. ALL PLANTING IN PUBLIC R.O.W. PER CITY OF FIRCREST STANDARD
PLANS AND SPECIFICATIONS; CURRENTLY AN EXISTING CONDITION TO
REMAIN.

5. ALL PLANTING AREAS TO RECEIVE IRRIGATION SYSTEM THAT INCLUDES
TRADITIONAL IRRIGATION HEADS AND/OR DRIP IRRIGATION, SLEEVING,
LATERALS, CONTROL VALVES, GATE VALVES AND QUICK COUPLERS.

6. MASTER CONTROLLER TO BE LOCATED IN BUILDING DURING
CONSTRUCTION DOCUMENT PHASE.
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PLANTING AT GRADE W/
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GENERAL NOTES

1. SEE L1.00 SHEET SERIES FOR ADDITIONAL PLANS AND INFORMATION.

2. SEE L2.00 FOR PLANTING SCHEDULE.

3. SEE L3.00 FOR PLANTING DETAILS.

4. ALL PLANTING IN PUBLIC R.O.W. PER CITY OF FIRCREST STANDARD
PLANS AND SPECIFICATIONS; CURRENTLY AN EXISTING CONDITION TO
REMAIN.

5. ALL PLANTING AREAS TO RECEIVE IRRIGATION SYSTEM THAT INCLUDES
TRADITIONAL IRRIGATION HEADS AND/OR DRIP IRRIGATION, SLEEVING,
LATERALS, CONTROL VALVES, GATE VALVES AND QUICK COUPLERS.

6. MASTER CONTROLLER TO BE LOCATED IN BUILDING DURING
CONSTRUCTION DOCUMENT PHASE.
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PLANTING SCHEDULE

PLANTING NOTES

1. ALL PLANTING AREAS ON THE GROUND-PLANE (ALL R.O.W., PLANTERS, ETC.) SHALL HAVE A TRADITIONAL IRRIGATION SYSTEM
TO BE INTEGRATED WITH A CONTROLLER. RAIN SENSORS AND OTHER EQUIPMENT WILL BE INCORPORATED INTO DESIGN TO
MAXIMIZE EFFICIENCY AND LOWER OVERALL MAINTENANCE.

2. ALL SHRUBS AND GROUNDCOVERS TO BE LAYED OUT IN FIELD AND APPROVED BY A LANDSCAPE ARCHITECT PRIOR TO
INSTALLATION.

3. AMENDED SOILS IN PLANTER STRIP PER COF STANDARDS.

4. ALL PLANTING IN PUBLIC R.O.W. PER COF STANDARD PLANS AND SPECIFICATIONS; CURRENTLY AN EXISTING CONDITION TO
REMAIN.

5. SEE CIVIL SHEETS FOR PROPOSED GRADING, STREET PROFILES AND UTILITY LOCATIONS.

SYMBOL     QTY TYPE SIZE

TREES FOR PLANTING STRIPS 4' WIDE AND UP, OK UNDER POWER LINES

· TSUGA MERTENSIANA / MOUNTAIN HEMLOCK (EVERGREEN, WWN, DT) 6' MIN. HT., B&B

· ACER CIRCINATUM / VINE MAPLE (WWN) 2" CAL., B&B

· CORNUS 'MILKY WAY' / MILKY WAY DOGWOOD 2" CAL., B&B

· MAGNOLIA STELLATA / STAR MAGNOLIA 2" CAL., B&B

· STYRAX JAPONICUS / JAPANESE SNOWBELL 2" CAL., B&B

SHRUBS & GROUNDCOVER

· BERBERIS THUNBERGII 'ROSE GLOW' / ROSE GLOW BARBERRY 24' MIN. HT., SEE PLANS

· BLECHNUM SPICANT / DEER FERN 18" MIN. HT., SEE PLANS

· CAMELLIA SASANQUA / SASANQUA CAMELLIA 24" MIN. HT., SEE PLANS

· CHOISYA TERNATA 'SUNDANCE' / SUNDANCE MEXICAN ORANGE 18" MIN. HT., SEE PLANS

· CONRUS SERICEA / RED-OSIER DOGWOOD 18" MIN. HT., SEE PLANS

· CORNUS SERICEA 'KELSEYI' / KELSEY DOGWOOD 18" MIN. HT., SEE PLANS

· GAULTHERIA SHALLON / SALAL 18" MIN. HT., SEE PLANS

· DAPHNE ODORA 'MARGINATA' / VARIEGATED FRAGRANT DAPHNE 24" MIN. HT., SEE PLANS

· LAVANDULA ANGUSTIFOLIA / ENGLISH LAVENDER 18" MIN. HT., SEE PLANS

· MAHONIA AQUIFOLIUM / OREGON GRAPE 20" MIN. HT., SEE PLANS

· MAHONIA NERVOSA / DWARF OREGON GRAPE 18" MIN. HT., SEE PLANS

· MAHONIA REPENS / CREEPING MAHONIA 1 GAL. @ 12" O.C.

· NANDINA DOMESTICA 'GULF STREAM' / COMPACT HEAVENLY BAMBOO 18" MIN. HT., SEE PLANS

· PHYSOCARPUS OPULIFOLIUS 'DIABOLO' / DIABOLO NINEBARK 18" MIN. HT., SEE PLANS

· POLYSTICHUM MUNITUM / SWORD FERN 20" MIN. HT., SEE PLANS

· PRUNUS LAUROCERASUS 'MOUNT VERNON' / MOUNT VERNON LAUREL 1 GAL. @ 24" O.C.

· ROSMARINUS OFFICINALIS / ROSEMARY 24" MIN. HT., SEE PLANS

· SARCOCOCCA CONFUSA / SWEETBOX 18" MIN. HT., SEE PLANS

· SPIRAEA JAPONICA 'GOLDFLAME' / GOLDFLAME SPIREA 18" MIN. HT., SEE PLANS

· SYMPHORICARPOS ALBUS / SNOWBERRY 18" MIN. HT., SEE PLANS

· VIBURNUM TINUS / LAURUSTINUS 24" MIN. HT., SEE PLANS

· VINCA MINOR / DWARF PERIWINKLE 1 GAL. @ 12" O.C.

TREES FOR PLANTING STRIPS 4' WIDE AND UP

· ZELKOVA SERRATA / ZELKOVA (DT) 2" CAL., B&B

TREES FOR PLANTING STRIPS 6' WIDE AND UP, OK UNDER POWER LINES

· ACER PALMATUM / JAPANESE MAPLE 2" CAL., B&B

· ACER GRISEUM / PAPERBARK MAPLE 2" CAL., B&B

TREES FOR PLANTING STRIPS 6' WIDE AND UP

· CERCIDIPHYLLUM JAPONICUM / KATSURA 2" CAL., B&B

· QUERCUS PALUSTRIS / PIN OAK 2" CAL., B&B

TREES FOR PLANTING STRIPS 8' WIDE AND UP

· CHAMAECYPARIS LAWSONIANA / LAWSON CYPRESS (EVERGREEN, WCN, DT) 6' MIN. HT., B&B

· PINUS CONTORTA (EVERGREEN, WCN, DT) 6' MIN. HT., B&B

· ACER TRUNCATUM X PLATANOIDES 'WARRENRED' / PACIFIC SUNSET MAPLE 2" CAL., B&B

· GINKGO BILOBA / MAIDENHAIR TREE 2" CAL., B&B

· PARROTIA PERSICA / PERSIAN IRONWOOD 2" CAL., B&B

TREES FOR PLANTING STRIPS 10' WIDE AND UP

· THUJA PLICATA / WESTERN REDCEDAR (EVERGREEN, WWN, DT) 6' MIN. HT., B&B

· ACER RUBRUM / RED MAPLE 2" CAL., B&B

· ACER SACCARUM / SUGAR MAPLE 2" CAL., B&B

TREES FROM APPROVED CITY OF FIRCREST LIST IN "DESIGN STANDARDS
AND GUIDELINES FOR STREETSCAPE ELEMENTS"

WWN   WESTERN WASHINGTON NATIVE
WCN   WEST COAST NATIVE
DT   DROUGHT TOLERANT
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CONSTRUCTION

REMOVE ALL BINDINGS FROM TRUNK/ STEM

TRAIN VINE AGAINST BUILDING, SCREEN AND/OR WALL

MULCH LAYER: 2" DEPTH.  ALLOW 2"
CLEAR FROM TRUNK/ STEM

FINISH GRADE
WIDTH OF PLANTING PIT = 2X WIDTH
OF ROOTBALL

TOP SOIL/ PLANTING SOIL MIX

SCARIFY SUBGRADE

SECTION

PLANT VINES AT LEVEL GROWN
IN NURSERY

BUILDING AND/OR WALL

'X'
DRIPLINE

'X'
DRIPLINE

2x
ROOT ZONE

2x
ROOT ZONE

FENCING/ROOT
PROTECTION-CHAINLINK
FENCING TO BE PROVIDED
AND MAINTAINED AT
DRIPLINE AT ALL TIMES.

DRIPLINE ZONE- ROOT ZONE-
1.  OPERATION OF HEAVY

EQUIPMENT AND PILING OF
HEAVY MATERIALS PROHIBITED.

2.  LIMITED TRENCHING ALLOWED.
EXCAVATION BY HAND OR WITH
HAND-DRIVEN TRENCHER MUST
BE APPROVED BY ENGINEER.

3.  SEVERING OF ROOTS LARGER
THAN 2" DIA. REQUIRES
ENGINEER'S APPROVAL.

1.  OPERATION OF HEAVY
EQUIPMENT AND PILING OF
HEAVY MATERIALS REQUIRES
ENGINEER'S APPROVAL.

2.  TRENCHING WITH HEAVY
EQUIPMENT ALLOWED UNDER
ENGINEER'S SUPERVISION AND
IF 2/3 OR MORE OF THE ROOT
ZONE IS UNDISTURBED.

SURFACE PROTECTION
WITHIN DRIPLINE SHALL
REQUIRE; 6"-DEPTH MULCH
LAYER, 3/4" PLYWOOD AND
STEEL PLATES.

ADDITIONAL NOTES-
1.  6' HIGH CHAINLINK FENCE SHALL COMPLETELY ENCIRCLE TREE(S).  INSTALL

FENCE POSTS USING PIER BLOCKS ONLY.  AVOID DRIVING POSTS OR STAKES
INTO MAJOR ROOTS.

2.  TREATMENT OF ROOTS EXPOSED/DAMAGED DURING CONSTRUCTION: ROOTS
OVER 1" DIAM., MAKE A CLEAN STRAIGHT CUT TO REMOVED DAMAGED
PORTIONOF ROOT.  ALL EXPOSED ROOTS SHALL BE TEMPORARILY COVERED
WITH DAMP BURLAP AND COVERED WITH SOIL AS SOON AS POSSIBLE.

PLAN 

PLANTING BED

BED OR PAVING
EDGE OF PLANTING

SPECIFIED
SPACING, TYP.

SPECIFIED

SPACING, TYP.
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WIDTH OF PLANTING PIT=
2X WIDTH OF ROOTBALL
MINIMUM

SCARIFY SUBGRADE

AMENDED SOIL

FINISH GRADE

CLEAR FROM TRUNK/ STEM
MULCH LAYER: 2" DEPTH.  ALLOW 2" 

IN NURSERY
GROUNDCOVERS AT LEVEL GROWN 
GROWN IN NURSERY, PLANT 
PLANT SHRUBS AT 1" ABOVE LEVEL 

BACKFILLING
EXPOSE NO BURLAP TO SURFACE AFTER 
BURLAP BACK TO SIDES OF ROOTBALL.
REMOVE BINDING FROM TRUNK, PULL 

1MAX.
1

SECTION

AT NURSERY LEVEL (POTTED
TYP. GROUNDCOVER PLANTED

PLANTS OR ROOTED CUTTINGS)

MIN. 2" MULCH 

FINISH GRADE
SCARIFIED 

AMENDED SOIL

PER LANDSCAPE PLAN

SUBGRADE

KEEP MULCH CLEAR
FROM STEM

TYP. SPACING

5
' M

IN

1 3
2

3

REMOVE BINDING FROM
TRUNK, PULL BACK BURLAP TO
SIDES OF ROOTBALL. EXPOSE
NO BURLAP TO SURFACE
AFTER BACKFILLING

MIN 2x WIDTH
OF ROOTBALL

SCARIFY SUBGRADE
AMENDED SOIL

FINISH GRADE

MULCH: 2" DEPTH
ALLOW 2" CLEAR FROM TRUNK.

TREE ROOTBALL. SET ROOT
CROWN 1" ABOVE FINISH
GRADE.

3" HEIGHT SOIL SAUCER. INSTALL
AT EDGE OF PLANTING PIT.

(2) 2" DIA WOOD STAKE.
ALIGN STAKES TO RESPOND
TO PREVAILING WINDS.

TREE STAKING TIES

2
" M

A
X.

1
2
"

M
IN

.

1
1MAX.

POINT TOP OF STAKE
TOWARD PREVAILING WIND.

1 2
TR

EE
 H

EI
G

H
T

REMOVE BINDING FROM TRUNK,
PULL BACK BURLAP TO SIDES OF
ROOTBALL. EXPOSE NO BURLAP
TO SURFACE AFTER BACKFILLING

MIN 2x WIDTH
OF ROOTBALL

SCARIFY SUBGRADE
AMENDED SOIL

FINISH GRADE

MULCH: 2" DEPTH
ALLOW 2" CLEAR FROM TRUNK.

TREE ROOTBALL. SET ROOT 
CROWN 1" ABOVE FINISH 
GRADE.

3" HEIGHT SOIL SAUCER. INSTALL
AT EDGE OF PLANTING PIT.

(1) 2" DIA WOOD STAKE DRIVEN
TO REFUSAL. SECURE TO TREE
WITH 2 STRANDS NURSERY TAPE.

1
1MAX.

PLANTING
DETAILS
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2101 Fourth Avenue  •  Suite 13510  •  Seattle, Washington  981621  •  Tel (206) 529-3980  •  Fax (206) 529-3985

November 28, 2022 

1325.023.01.003 

Alliance Realty Partners, LLC 
c/o Alliance Residential  
1900 North Northlake Way, Suite 237  
Seattle, WA 98103 
Attention:  Mr. Garrett Hodgins 

LIMITED PHASE II INVESTIGATION REPORT 
PROSE FIRCREST APARTMENTS PROPERTY 
2119 MILDRED STREET WEST 
FIRCREST, WASHINGTON 

Dear Mr. Hodgins: 

PES Environmental, Inc. (PES) has prepared this letter report to summarize the results of the 
Limited Phase II Investigation (Phase II Investigation) conducted for the Prose Fircrest 
Apartments Development located at 2119 Mildred Street West, Fircrest, Washington (Property, 
Figure 1).  The work was performed on behalf of Alliance Realty Partners, LLC (Alliance) to 
evaluate subsurface soil and groundwater conditions across the Property as part of Alliance’s due 
diligence related to potential purchase of the Property.  The scope of work was based on 
preliminary findings obtained during the performance of a Phase I Environmental Site 
Assessment (ESA) conducted by PES during late 2021 and early 2022.  The results of PES’s 
Phase I ESA are presented in its Phase I ESA report dated May 31, 2022.  The Phase II scope of 
work is described in PES’ Change Order No. 1 submitted to Alliance and dated May 3, 2022.   
PES understands that Alliance intends to redevelop the property into a multi-family housing 
complex with amenities and associated surface and structured parking.  The development will 
consist of four multifamily buildings, with one building located within each quadrant of the 
Property, and containing a total of approximately 395 residential units.  The current development 
grading plan includes the placement of significant quantities of imported fill over much of the 
Property and localized areas of excavation to meet the proposed grading plan.  The plan is to re-
use soil from the excavated areas as fill in other areas of the Property with a net import of 
approximately 6,500 cubic yards of fill material.   

SITE DESCRIPTION AND BACKGROUND 

The Property is comprised of one tax parcel (Pierce County Parcel 0220112005) located at 2119 
Mildred Street West in Fircrest, Washington and totals 9.94 acres of land. The Property is 
located within the limits of the City of Fircrest, approximately 680 feet north of the intersection 
of Mildred Street West and Regents Boulevard West.  It is currently occupied by a single vacant 
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industrial structure (23,728 square feet [sq. ft.]) constructed in 1959, which is in the northwest 
corner of the Property.  The Property is bounded on the north by commercial retail properties, on 
the east by a residential apartment complex, on the south by a bank and office building, and on 
the west by Mildred Street West.  Businesses located west across Mildred Street West include 
restaurants, an automotive service shop, a bar, and a bowling alley.  Historically, the adjacent 
properties included a Pace Industries (Pace) aluminum die-casting manufacturing facility to the 
north, a gasoline station to the south, and a municipal airport to the west. 

The Property is located within a region affected by airborne deposition from over 90 years of the 
Asarco Tacoma Smelter operations which is referred to as the Tacoma Smelter Plume.  
Operation of the smelter, which was located over 4 miles from the Property, resulted in 
widespread airborne deposition of arsenic and lead onto the ground surface. The subject property 
is located in the area mapped by the Washington Department of Ecology (Ecology) to potentially 
contain 40 to 100 milligrams per kilogram (mg/kg) arsenic in soil. 

Historically, the Property appeared to be undeveloped land until at least 1957.  In 1959 it was 
developed and operated as Metal Marine Pilot, Inc. for the design and manufacture of marine 
automatic pilots and other marine navigational aids (e.g., compasses).  During these operations, 
expansions to the main building included a loading dock and additional sheds located east of the 
main building which were constructed for spray painting, paint storage, materials cleaning, and 
cardboard storage.  Between the years 1972 and 2000, a large quantity of soil fill was deposited 
throughout the central and eastern portions of the Property to cover areas prone to seasonal 
flooding.  The imported fill was reportedly obtained from several commercial development and 
roadway construction projects, as well as from the former airport property west of the site.   
 
Metal Marine Pilot ceased operations in 2000 and the sheds were demolished in 2001, however, 
the main building and concrete foundations remain.  Two underground storage tanks (USTs) 
(diesel and kerosene) were removed in 1994 and two USTs used for kerosene storage were 
removed in 2002.  There are two 5,000-gallon concrete vaults located east of the former sheds.  
The concrete vaults (also referred to as “sealed recovery USTs”) were used to recover spilled 
liquids within the painting and materials sheds.  Spilled liquids were conveyed to the concrete 
vaults from underground pipes originating from the floor drains in the sheds. The accumulated 
liquids in the concrete vaults were pumped out as needed for offsite disposal.  Numerous 
previous environmental investigations have occurred on the Property, the majority of which 
focused on assessing potential impacts associated with practices and operations related to the 
former Metals Marine Pilot facility on the Property and the facility to the north, former Pace 
Industries, with a subset of the investigations assessing the fill that was placed on the eastern 
portion of the Property.  Soil removal remedial actions were also conducted on the Property.  
Prior investigations were reported to Ecology and a “Partial Sufficiency and Further Action” 
letter was issued on July 28, 2015.  This letter stated that no further action was required for 
certain contaminants, but that further action was necessary for metals (arsenic) in soil and 
groundwater. Details of the previous investigations and remedial actions are documented in the 
Phase I ESA report prepared by PES. 
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ENVIRONMENTAL ISSUES ON THE PROPERTY 
The Phase I ESA prepared by PES as part of Alliance’s due diligence for the Property identified 
the following recognized environmental conditions (RECs): 

• The area of the two concrete spill collection vaults east of the main building.  These 
concrete vaults were designed to be used to collect spills from the former painting and the 
materials sheds and are also described as “sealed recovery USTs.” There is limited 
information regarding potential impacts that may exist from these concrete vaults. 

• The area along the north Property boundary where a release of paraffin oil occurred from 
the property to the north (Pace Industries).  Soil was removed from this area in 1999; 
however, a subsequent investigation in 2000 showed surface soil contaminated with 
heavy oil range organics (ORO) at a concentration above the cleanup level (CUL) in the 
vicinity of two soil samples collected at the north end of the Property.  A 2005 
investigation found soil containing ORO at depths of 10 and 12.5 feet below the ground 
surface (bgs) in this area. 

• The area east of the main building where perchlorethylene (PCE) was reportedly dumped.  
Following several investigations, the PCE-contaminated soil in this area was removed in 
2000 and 2012.  Ecology indicated in its July 28, 2015, “Partial Sufficiency and Further 
Action Letter” that the PCE area was cleaned up; however, the confirmation soil sample 
results and the laboratory method reporting limits (MRLs) used during the 2000 cleanup 
exceed the current PCE cleanup level (CUL).  There is a possibility that residual PCE 
above current CUL may still exist in the PCE area.  The depth of the PCE-contaminated 
soil removal excavation in 2000 extended to approximately 6 to 11 feet bgs. 

Additionally, the following is a potential environmental issue that was not identified as a REC, 
but was considered a de minimis condition: 

• An area of oily residue from automotive repair work was observed in the south end of the 
main building.  It is unknown whether a release has occurred to the subsurface based on 
the presence of this stain.  

In addition to the four areas described above, the preliminary Phase I ESA identified the 
presence of arsenic in soil at concentrations exceeding CULs within the fill area on the eastern 
portion of the Property as a REC.  Previous investigations also found arsenic in perched 
groundwater in 2 of the 6 wells tested at concentration slightly exceeding the cleanup level. In 
Ecology’s July 2015 opinion letter, Ecology stated that the source of the arsenic is likely 
attributed to the former operation of the Tacoma Asarco Smelter Plant and the fill material that 
was imported to the subject property as part of historical grading activities.  PES contacted Ms. 
Eva Barber at Ecology who is the Technical Assistance lead for the investigation and cleanup of 
sites located within the Tacoma Smelter Plume.  PES reviewed the existing arsenic data with Ms. 
Barber and discussed the conceptual approach for further investigation and cleanup of the arsenic 
consistent with Ecology’s Tacoma Smelter Plume Guidance Document1.  Consistent with 

 
1 State of Washington Department of Ecology.  2019.  Tacoma Smelter Plume Model Remedies Guidance, Sampling 
and Cleanup of Arsenic and Lead Contaminated Soils.  Toxics Cleanup Program.  Publication Number 19-09-101.  
July (the “Tacoma Smelter Plume Guidance Document”) 
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Ecology’s guidance, the Cleanup Action Plan (CAP) for arsenic at the Property will utilize the 
impervious surfaces created by the proposed development (approximately 90 percent of the 
property) to cap and isolate soil containing arsenic at concentrations exceeding CULs and will 
address impacts to groundwater through an environmental covenant prohibiting the future use of 
groundwater at the property.  The CAP will be based on the proposed development plans and 
landscaping plans, which are currently being finalized.  The CAP will include a sampling plan to 
confirm the concentrations of arsenic in near surface soils in the landscaped areas meet CULs 
once the site grading has been completed.   The CAP will be submitted to Ecology for review 
under its Voluntary Cleanup Program (VCP) prior to the start of construction. Based on the 
expected CAP including assessing shallow soil concentrations after site grading and 
construction, PES recommended no further assessment of the current arsenic concentrations at 
the Property at this time.  
 

PHASE II INVESTIGATION PURPOSE 

The purpose of the Phase II Investigation was to assess soil and groundwater conditions and 
potential impacts in the four areas described above.  Specifically, the areas and associated 
investigation purposes were as follows:  

• Concrete Vault Area –Investigate whether there has been a release from the concrete 
vaults to the subsurface soil. 

• Paraffin Oil Area –Investigate the areas of ORO concentrations in soil exceeding the 
CUL that were detected in a previous investigations. 

• PCE Area – Investigate and assess whether the soil in this area has been removed to 
below current PCE CULs.  Additionally, install and sample one monitoring well (MW-1) 
to investigate potential PCE in groundwater. 

• Oil Stain Area –Assess the soil quality beneath the concrete slab and to determine 
whether a release has occurred to the subsurface soil. 

The Phase II investigation included subsurface utility location, direct-push technology (DPT) 
drilling, hollow-stem auger (HSA) drilling, the collection of soil samples for laboratory analysis, 
monitoring well installation, and surveying.  Shallow groundwater was not encountered during 
the investigation and was consequently not assessed.  The Phase II investigation scope of work 
and results are described in the following sections. 

FIELD ACTIVITIES 

PES conducted Phase II investigation activities at the Property in June 2022.  A total of twelve 
borings were advanced using direct-push technology (SB-1 through SB-10, SB-12, and MW-1).  
The direct push boring for MW-1was over drilled using HSA drilling equipment to allow a 
monitoring well to be installed (MW-1).  Soil samples were collected from all twelve borings.  
Additionally, a thirteenth boring was hand dug to collect a soil sample from the shallow 
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subsurface (SB-11).  The sampling locations are shown on Figure 2.  Details of the field 
activities performed during the investigation are described below. 

Utility Location 

Prior to the start of drilling, PES notified the Washington Utility Notification Center of the 
planned work and requested that underground utilities be marked in the Property vicinity.  
Applied Professional Services, Inc. (APS), of North Bend, Washington, located the on-Property 
subsurface utilities around the planned drilling locations on June 22, 2022.  

Direct-Push Borings and Soil Sampling 

Cascade Drilling, Inc., (Cascade) drilled and sampled 11 direct-push soil borings (SB-1 through 
SB-10, and SB-12) and installed one monitoring well boring (MW-1) at the Property between 
June 22 and June 28, 2022 (Figure 2).  One boring (SB-1) was advanced in the oil stain area 
inside the main building to 10 feet bgs.  Four borings were advanced in the concrete vault area, 
three around the northern vault (SB-5 to SB-7) and one near the southern vault (SB-8), to 20 feet 
bgs.  In the paraffin oil area, three borings (SB-9, SB-10, and SB-12) advanced to depths 
between 15 and 25 feet bgs.  Due to time and access constraints, one location in this area (SB-11) 
was hand dug and a grab sample of shallow soil collected from 6 inches bgs.  In the PCE area, 
three soil borings (SB-2 to SB-4) and one monitoring well boring (MW-1) were advanced to 
depths between 14 and 25 feet bgs.  Direct push drilling refusal was met in SB-2, SB-4, and 
MW-1 at 14, 17, and 19.5 feet bgs, respectively.  MW-1 was subsequently over drilled using 
HSA drilling equipment to a total depth of 22.5 ft.  

The soil borings were advanced using a limited access direct push (GeoprobeTM) drilling rig.  In 
all borings, soil samples were collected continuously using 5-foot long core barrels lined with 
new acetate sleeves.  PES observed the samples for lithologic characterization and field-screened 
the samples for the potential presence of volatile organic compounds (VOCs) using a 
photoionization detector (PID).  Field observations, including lithologic descriptions and visual 
and olfactory observations, and PID readings, were recorded on a PES boring log form during 
drilling. Boring logs are included in Attachment A. 

Soil samples were selected for laboratory analysis based on the results of field screening and to 
provide a profile of soil quality across the depth range explored in the borings.  Where field 
screening indicated the presence of potential contamination in a boring, the soil sample with the 
highest PID measurement (or other field screening indications of contamination) was selected for 
analysis.  Soil samples collected for VOC analysis were collected using syringe samplers and 
placed in laboratory-provided bottles preserved with methanol, consistent with the US 
Environmental Protection Agency (USEPA) Method 5035 protocols.  Additional sample volume 
was collected in unpreserved glass soil sample jars for gasoline range organics (GRO), diesel 
range organics (DRO), ORO, polychlorinated biphenyls (PCBs), carcinogenic polyaromatic 
hydrocarbons (cPAHs), and RCRA 8 metals analyses.  PES selected one to three samples from 
each boring to be submitted to the laboratory for analysis.  Additional samples were submitted to 
the laboratory and held for analysis.  Based on the results from the initial samples, additional 
“held” samples were selected for analysis.  Soil sample containers were sealed, labeled, and 
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placed in a cooler with ice for transport to Fremont Analytical, Inc. (Fremont) using standard 
chain of custody protocols.   

Following soil sampling, each boring was abandoned consistent with Ecology’s Minimum 
Standards for Construction and Maintenance of Wells regulation (WAC 173-160).  Soil cuttings 
generated during drilling activities were contained in three 55-gallon drums.  The drums are 
temporarily stored on property pending offsite disposal. 

Well Installation 

On June 28, 2022 monitoring well boring MW-1 was drilled and soil was sampled as described 
above, with drilling refusal encountered at 19.5 feet bgs.  The location was then over-drilled with 
HSA equipment to 22.5 feet bgs and a groundwater monitoring well was installed.  The 
monitoring well was constructed using 2 inch-diameter schedule 40 polyvinyl chloride (PVC) 
riser with 15 feet of screen.  The screened interval was placed from approximately 7 to 22 feet 
bgs.  The annular space around the screen was backfilled with 2-12 lapis lustre sand to 
approximately two feet above the top of the screen.  The remaining annular space above the 
screen was backfilled with bentonite chips and hydrated.  The surface completion consisted of a 
flush-with-grade monument.  The well completion details are shown on the MW-1 boring log 
included in Appendix A.  No saturated soil was observed during drilling and after twenty-four 
hours no water had accumulated in the well.  Consequently, MW-1 was not developed and no 
groundwater sample was collected.  PES did not observe shallow groundwater in any other 
borings on the Property. 

Well Surveying 

A licensed professional surveyor was on the site on June 29, 2022, to survey the horizontal 
locations and elevations of the Phase II Investigation boring and well locations  All boring and 
well locations were surveyed relative to the Washington State Plane System North Zone (NAD 
83 [HARN]) for the horizonal locations and the North American Vertical Datum of 1988 
(NAVD 88) for vertical locations. 

PES additionally attempted to locate existing monitoring wells MW-66 through MW-70 and 
MW-78.  Based on previous site maps, the surveyor calculated approximate horizontal location 
coordinates for several of the wells and marked those locations in the field.  Based on these 
approximate surveyed locations, PES used measurements taken from existing site maps to field 
locate the approximate well locations.  The area surrounding the approximate well locations were 
visually observed and scanned with a metal detector.  Near the location of MW-68 metal 
fragments of a well monument lid and a vertically oriented, ¾-inch PVC pipe decommissioned 
with bentonite were found buried approximately 6 inches bgs.  The pipe was surveyed and 
confirmed to align with the map location of MW-68.  No other wells were located. PES 
presumes the remaining wells were decommissioned similar to MW-68. 
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Laboratory Analysis 

All soil sample bottles were sealed, labeled, and placed in a cooler with ice for transport to 
Fremont, a Washington State accredited laboratory located in Seattle, Washington.  Samples 
were handled using standard chain-of-custody procedures. 

Selected soil samples from each soil boring and monitoring well boring were analyzed for one or 
more of the following: 

• VOCs by USEPA Method 8260D (Oil Stain and Concrete Vault Areas); 

• Chlorinated VOCs (PCE, trichloroethylene [TCE], cis-1,2 Dichloroethene [cDCE], 1,1 
dichloroethene [DCE], and vinyl chloride) by USEPA Method 8260D (PCE Area); 

• GRO by Ecology Method NWTPH Gx (Oil Stain and Concrete Vault Areas);  

• DRO and ORO by Ecology Method NWTPH-Dx (Oil Stain, Concrete Vault. and Paraffin 
Oil Areas);  

• cPAHs by USEPA Method 8270D-SIM (Oil Stain Area); 

• PCBs by USEPA Method 8082 (Oil Stain Area); and 

• RCRA 8 Metals – EPA Method 6010/7470/7471 (Oil Stain and Concrete Vault Areas) 

Copies of the chain-of-custody forms are attached to the laboratory reports included in 
Attachment B. 

Data Validation Review 

PES conducted a data quality review of the investigation chemistry data consistent with USEPA 
data review guidelines.  Data completeness, holding times, laboratory instrument calibrations, 
surrogate recoveries, matrix spike and matrix spike duplicates, laboratory control samples, 
quantitation limits, method blanks, and trip blanks were reviewed.  PES assigned the following 
data qualifiers, as needed: 

• J qualifier:  the analyte was positively detected but the result is an estimated value. 

• R qualifier: the sample was analyzed for CVOCs past holding times and associated 
sample SB-1-2 CVOC results are non-detect.  The results are rejected due to holding time 
exceedance.  

PES judged all of the data acceptable for use, including the qualified data, with the exception of 
sample SB-1-2.  This sample was knowingly analyzed for CVOCs outside of laboratory holding 
times to provide qualitative data regarding the potential presence of CVOCs (specifically to 
evaluate the presence of PCE deeper than the result detected in sample SB-1-0.5).  The SB-1-2 
CVOC data were used for screening purposes only.  The laboratory reports are included in 
Attachment B and data validation memorandum is included in Attachment C. 
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Investigation-Derived Waste 

Three 55-gallon drums of investigation-derived waste (IDW) were generated during drilling and 
sampling activities at the Property.  All three contain soil cuttings generated during drilling.  The 
drums are stored on property, near the southeast corner of the building awaiting offsite transport 
and disposal.   

PHASE II INVESTIGATION RESULTS 

Lithology and Hydrogeology Results 

The subsurface soil encountered during the Phase II Investigation consists of fill material 
underlain by sediments interpreted to be glacial till.  The fill material was encountered to depths 
of up to 25 feet bgs, with deposits thinnest under the building and generally thicker to the east.  
Fill material encountered in SB-1, under the main building, extended to approximately 1 foot bgs 
and consisted of reddish-brown, non-cohesive, fine to coarse silty sand with small amounts of 
gravel.  East of the building, fill material was encountered in borings SB-2, SB-3, and SB-4 to 
depths of 3 to 6 feet bgs and in borings SB-5 through SB-8 and MW-1 to depths of 12 to 17.5 
feet bgs.  Fill in these areas consisted of mixtures of reddish-brown, grayish-brown, and dark 
brown silty sands with low gravel content and varying amounts of organics and construction 
debris (concrete and asphalt rubble).  Along the northern property boundary, fill material was 
encountered to the maximum depth explored (25 feet bgs) in borings SB-9 through SB-12 and 
consisted of brown and gray, non-cohesive silty sands with variable amounts of gravel, organics, 
and construction debris.  The glacial sediments underlying the fill consisted predominantly of 
brown to gray, dense, fine to coarse silty sand with gravel with occasional sand and silt seams. 

Previous investigations on Property encountered discontinuous perched groundwater beneath the 
subject property at depths of 15 to 20 feet bgs, however PES did not encounter saturated soil 
during the Phase II Investigation drilling and no water accumulated in the installed monitoring 
well (MW-1).  The presence of perched water may be seasonally dependent and therefore 
unlikely to be encountered in the Phase II Investigation which took place in the dry season. 

Soil Analytical Results 

Soil boring and monitoring well locations with selected soil sampling results are shown on 
Figure 3. Tables 1 through 4 summarize the laboratory results for the soil samples and copies of 
the laboratory reports are included in Attachment B. 

Concrete Vault Area 

In order to evaluate whether a release from the concrete vaults to the subsurface soil had 
occurred, three borings were drilled near the northern vault (SB-5 to SB-7) and one was drilled 
near the southern vault (SB-8). Nine soil samples were analyzed for GRO, DRO, ORO, and 
VOCs.  Additionally, two of the nine samples (SB-5-7.5 and SB-8-11) were analyzed for metals.  
GRO was detected in soil samples collected from SB-6 at 15.5 feet bgs, SB-7 at 15 feet bgs, and 
SB-8 at 11 feet bgs.  ORO was detected in soil samples collected from SB-5 at 16 feet bgs, SB-6 
at 15.5 feet bgs, and SB-7 at 5.5 feet bgs.  Additionally, naphthalene was detected at 15.5 feet 
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bgs SB-6 coincident with the detection ORO.  One other VOC (cis-1,2-dichlorethene [cDCE]) 
was detected in SB-8 at 11 feet bgs.  The detected GRO, ORO, and VOCs concentrations are all 
below MTCA Method A CULs.  DRO was not detected at or above the laboratory MRL in the 
analyzed soil samples.  Soil analytical results for petroleum hydrocarbons and VOCs are 
summarized in Table 1. 

Detected metals concentrations from SB-5 at 7.5 feet bgs and SB-8 at 11 feet bgs are well below 
MTCA Method A CULs and below the published natural background levels (Natural 
Background Soil Metals Concentrations in Washington State, Puget Sound Region, Ecology 
Publication 94-115, dated October 1994), where established (Table 1). 

Paraffin Oil Area 

Borings SB-9 to SB-12 were located drilled along the northern Property boundary in the area of 
the paraffin oil release to evaluate areas where a previous investigation detected ORO in soil 
exceeding the CUL.  Seven soil samples were analyzed for DRO and ORO.  ORO was detected 
below MTCA Method A CULs in SB-11 at half a foot bgs.  ORO was not detected at or above 
laboratory MRLs in the other analyzed samples.  DRO was not detected at or above MRLs in the 
analyzed soil samples.  Soil analytical results for petroleum hydrocarbons are summarized in 
Table 1. 

PCE Area 

Soil samples were collected from borings SB-2 to SB-4 and MW-1 to investigate and assess 
whether the soil in this area had been removed to below current PCE CULs.  Initially, eight soil 
samples were submitted for analysis of CVOCs.  CVOCs were not detected at or above 
laboratory MRLs in soil samples from SB-2, SB-3, or SB-4 which were all located adjacent to 
the former painting shed (Figure 3).  Previous samples in this area were analyzed with elevated 
MRLs (i.e., greater than 0.05 mg/kg).  In MW-1 (located within the 2000 PCE cleanup area), 
PCE was detected slightly above the MTCA Method A CUL at 6.5 feet bgs (0.0709 mg/kg) and 
below the CUL at 14.5 feet bgs (0.0302 mg/kg).  PES subsequently requested the samples from 2 
feet and 11 feet bgs be analyzed for CVOCs.  Analytical results for these two samples indicated 
no detectable concentrations of CVOCs.  Analytical results for CVOCs are summarized in Table 
1. 

Oil Stain Area 

Boring SB-1 was drilled and sampled in the area of the oil residue located in the south end of the 
existing building to investigate the soil quality beneath the building floor.  Two soil samples 
were initially submitted for analysis.  The sample collected at half a foot bgs (SB-1-0.5), 
immediately below the concrete slab, was analyzed for GRO, DRO, ORO, VOCs, cPAHs, PCBs, 
and metals.  The sample collected from 7.5 feet bgs was analyzed for GRO, DRO, ORO, and 
VOCs.  PCBs and cPAHs were not detected at or above laboratory MRLs in sample SB-1-0.5 
and GRO, DRO, ORO were not detected at or above laboratory MRLs in either sample.  
Detected concentrations of metals in sample SB-1-0.5 are well below MTCA Method A CULs 
and below the published natural background levels where established.  VOCs were not detected 
at or above MRLs in either sample except for PCE.  PCE was detected in sample SB-1-0.5 
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(0.0794 mg/kg) slightly above the MTCA Method A CUL of 0.05 mg/kg.  Though outside of the 
laboratory holding time, PES subsequently requested the deeper sample from 2 feet bgs (SB-1-2) 
be analyzed for CVOCs for qualitative assessment purposes.  CVOCs were not detected in 
sample SB-1-2.  Analytical results for petroleum hydrocarbons and VOCs are summarized in 
Table 1 and analytical results for metals, PCBs, and cPAHs are summarized in Tables 2, 3, and 
4, respectively. 

DISCUSSION OF RESULTS AND CONCLUSIONS  

The section discusses the results of the Phase II investigation as they relate to the investigation 
objectives for each of the areas investigated.  In addition, a preliminary approach for managing 
soil that contains detectable contamination during the redevelopment construction is presented.  
This latter assessment considers the CAP for arsenic described previously which includes using 
the impervious surfaces created by the proposed development (approximately 90 percent of the 
property) to cap and isolate soil containing arsenic at concentrations exceeding CULs and will 
address impacts to groundwater through an environmental covenant prohibiting the future use of 
groundwater at the property.  

Concrete Vault Area 

Analytical results indicate the impacted soil in this area containing low concentrations of 
petroleum hydrocarbons (primarily ORO) and 2 VOCs (naphthalene and cDCE).  The detected 
concentrations are well below applicable CULs.  Detections of ORO and naphthalene generally 
occurred at depths between 11 and 16 feet bgs, with one detection at 5.5 ft bgs.  PES’ 
observations during drilling and the sampling results indicate the presence of the petroleum 
hydrocarbons are sourced from the imported fill material rather than a release from the concrete 
vaults.  The Phase II Investigation results are consistent with the results of previous sampling in 
this area conducted in 2005 that also found petroleum hydrocarbons (ORO) in soil typically at 
depths greater than 5 feet and more typically at depths of 10 to 15 ft bgs.  The very low 
concentration of cDCE detected in soil at 11 feet bgs in SB-8 is likely related to the 2012 PCE 
soil removal area which met CULs.  The Phase II Investigation results and those of previous 
investigations do not indicate that a release has occurred from either of the concrete vaults.  

The soil containing detectable concentrations of ORO and VOCs is located within an area where 
the current development plan indicates that minimal grading is expected to occur – typically less 
than 5 feet of cut or fill.  In addition, this location is beneath a planned paved parking area and 
roadway.  Based on the results of investigations to date, soil from the concrete vault area can 
remain in place or be reused on-site. If soil from this area is exported, further characterization 
may be warranted to determine if the exported soil contains contaminants to determine 
appropriate reuse and/or disposal options.  

Paraffin Oil Area 

Only one sample (SB-11-0.5) of the seven soil samples collected from this area contained a 
concentration of ORO (172 mg/kg) which is well below the cleanup level of 2,000 mg/kg.  
Petroleum hydrocarbons were not detected were not detected in soil from SB-9, SB-10, nor 
SB-12 at depths ranging from 0.5 to 11 feet bgs.  These results indicate that this area no longer 
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contains ORO in soil at concentrations exceeding CULs as indicated by previous investigation 
conducted in 2000. 

This area is located in an area where the grading plan indicates soil removal up to 5 ft may occur.  
Based on these findings and the very low concentrations of ORO detected, the soil removed from 
this area can be used for fill on other locations of the Property as needed.  If soil from this area is 
exported, further characterization may be warranted to determine if the exported soil contains 
contaminants to determine appropriate reuse and/or disposal options. 

PCE Area 

Analytical results from borings SB-2 through SB-4 indicate no CVOC concentrations in soil at or 
above the laboratory MRLs in the vicinity of the former paint shed.  These results confirm the 
findings of previous investigations completed when laboratory MRLs were above current MTCA 
Method A CULs.  Results from boring MW-1 (located with the 2000 PCE cleanup area) show 
that soil containing PCE at a concentration slightly exceeding the CUL is present at a depth of 
6.5 ft bgs, but soil at 2 ft, 11 ft and 14.5 ft either do not have detectable PCE or the concentration 
is below the CUL (Table 1).  These results are consistent with the information from the cleanup 
performed in 2000 and from the surrounding area.  PES concludes that when all of the PCE data 
are considered, including the PCE data collected during the 2000 cleanup, the 2005 investigation, 
and the Phase II Investigation (borings SB-2 through SB-4 near the former painting shed, and 
SB-5 through SB-8 located within the Concrete Vault area), the detection of PCE in MW-1 at 6.5 
ft bgs slightly exceeding the CUL is of limited extent and does not represent a threat to human 
health and the environment.  Therefore, PES believes this area meets the cleanup standard 
consistent with Ecology’s 2015 “Partial Sufficiency and Further Action” letter and further 
cleanup is not warranted.  In making this conclusion, PES also considered that previous sampling 
of perched groundwater performed in 2005 for the wells located east (i.e., downgradient) of this 
location did not contain detectable PCE and there was no measurable groundwater encountered 
in MW-1.  

The 2000 PCE cleanup area and MW-1 are located in area where minimal grading is expected to 
occur typically - less than 5 feet of cut or fill.  Based on the current plan, the soil containing 
residual concentrations of PCE are unlikely to be disturbed.  In addition, this location is beneath 
a planned paved parking area and roadway which will effectively prevent future contact with this 
soil after development construction is completed.  

Oil Stain Area 

Analytical results from boring SB-1 identified PCE concentrations exceeding the MTCA Method 
A CUL in soil at a depth of 0.5 feet bgs and no detectable concentrations of PCE in soil at 7.5 
feet bgs.  The soil sample from 2 feet bgs (SB-1-2) was analyzed outside of holding time for 
qualitative assessment purposes.  The results of SB-1-2 indicated that CVOCs were not detected. 
Based on past experience, PES believes that if PCE or other CVOCs are present, the 
concentrations are very likely to be low even though the sample was analyzed past holding times.  
The PCE found in the soil at SB-1-0.5 is likely attributable to the auto repair activities that 
caused the oil stain and are of limited extent.  The results of shallow soil samples (1 foot bgs) 
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collected at 5 locations within the building during a 2005 investigation did not contain detectable 
concentrations of PCE or other VOCs which support the limited extent conclusion. 

The oil stain is located in area where site grading is expected to result in the placement of less 
than 5 feet of fill. This area is also near one of the four buildings to be constructed.  Based on the 
limited extent and location near a proposed building, PES recommends that the soil exceeding 
the CUL be removed and disposed of at a facility permitted to accept these materials.  
Confirmation samples should be collected from the bottom and sidewalls of the excavation to 
confirm all soil exceeding the CUL has been effectively removed.   

PES recommends that the CAP for the arsenic soil include the information above and that it 
include the actions necessary to remove the PCE contaminated soil at SB-1.  The CAP should 
also include the procedures for addressing unanticipated conditions that may be encountered 
during redevelopment construction.   

The following summarizes PES’ conclusions/recommendations based on the results of the 
Limited Phase II Investigation: 

• Arsenic in Soil:  PES recommends that a CAP that describes the procedures for 
addressing arsenic in soil at the Property be prepared consistent with Ecology’s Tacoma 
Smelter Plume Guidance Document.  The CAP should include a sampling plan to 
confirm the concentrations of arsenic in near surface soils in the landscaped areas meet 
CULs once the site grading has been completed. 

• Concrete Vault Area:  Soil containing detectable concentrations of contaminants is 
unlikely to be disturbed during construction. Soil from the concrete vault area can remain 
in place or be reused on-site. If soil from this area is exported, further characterization 
may be warranted to determine if the exported soil contains contaminants to determine 
appropriate reuse and/or disposal options. 

• Parrafin Oil Area: Soil in this area contains very low concentrations of ORO, well 
below the applicable CUL.  Soil removed from this area can be used for fill on other 
locations of the Property as needed.  If soil from this area is exported, further 
characterization may be warranted to determine if the exported soil contains 
contaminants to determine appropriate reuse and/or disposal options. 

• PCE Area:  Soil in this area containing PCE does not represent a threat to human health 
and the environment and, therefore, the soil in this area meets the cleanup standard.  Soil 
in this aera is unlikely to be disturbed during development construction and will be 
effectively capped by the site development.  No further cleanup is warranted. If soil from 
this area is exported, further characterization may be warranted to determine if the 
exported soil contains contaminants to determine appropriate reuse and/or disposal 
options. 
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• Oil Stain Area:  There is a limited area containing PCE in soil exceeding the CUL.  PES 
recommends that the CAP for the arsenic soil include the information above and that it 
include the actions necessary to remove the PCE contaminated soil in this area, including 
the procedures for collecting confirmation soil samples to document effective removal. 

PES appreciates the opportunity to assist you with this project.  If you have any questions 
regarding this report, please feel free to contact either of us at (206) 529-3980. 
 
Sincerely, 
 
PES ENVIRONMENTAL, INC. 
 
 
 
Rachel McLaughlin, L.G. Daniel Balbiani, P.E. 
Project Geologist Principal Engineer 
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Table 1
Petroeum Hydrocarbons and VOCs in Soil

Prose Fircrest Apartments
Fircrest, Washington

PES Environmental, Inc.,
an NV5 Company

Sample
Sample Sample Sample Depth Diesel

Location ID Date (ft bgs) Gasoline (Fuel Oil) Heavy Oil Naphthalene PCE cDCE
MTCA Cleanup Level 100a 2,000a 2,000a 5a 0.05a 160b

Soil Borings
SB-1 SB-1-0.5 06/23/22 0.5 5.74 U 56.7 U 113 U 0.115 U 0.0794 0.0287 U

SB-100-0.5 06/23/22 0.5 (dup) 5.43 U 53.9 U 108 U 0.109 U 0.0690 0.0271 U
SB-1-2 06/23/22 2 – – – – 0.0320 R 0.0267 R

SB-1-7.5 06/23/22 7.5 5.00 U 55.2 U 110 U 0.100 U 0.0300 U 0.0250 U
SB-2 SB-2-1.5 06/28/22 1.5 – – – – 0.0352 U 0.0293 U

SB-2-6.5 06/28/22 6.5 – – – – 0.0267 U 0.0222 U
SB-3 SB-3-1 06/22/22 1 – – – – 0.0291 U 0.0242 U

SB-3-8 06/22/22 8 – – – – 0.0238 U 0.0199 U
SB-4 SB-4-1.5 06/23/22 1.5 – – – – 0.0338 U 0.0282 U

SB-4-10 06/23/22 10 – – – – 0.0285 U 0.0238 U
SB-5 SB-5-7.5 06/23/22 7.5 4.84 U 53.4 U 107 U 0.0968 U 0.0290 U 0.0242 U

SB-5-16 06/23/22 16 5.88 U 54.2 U 231 0.118 U 0.0353 U 0.0294 U
SB-6 SB-6-6 06/23/22 6 5.20 U 52.9 U 106 U 0.104 U 0.0312 U 0.0260 U

SB-6-15.5 06/23/22 15.5 20.5 51.0 U 1,640 2.23 0.0390 U 0.0325 U
SB-7 SB-7-5.5 06/23/22 5.5 5.50 U 52.9 U 147 0.110 U 0.0330 U 0.0275 U

SB-7-15 06/23/22 15 8.61 54.9 U 110 U 0.110 U 0.0329 U 0.0274 U
SB-8 SB-8-6.5 06/23/22 6.5 5.69 U 53.5 U 107 U 0.114 U 0.0341 U 0.0284 U

SB-8-11 06/23/22 11 11.5 53.7 U 107 U 0.0975 U 0.0292 U 0.0918
SB-8-14 06/23/22 14 4.98 U 53.2 U 106 U 0.0995 U 0.0299 U 0.0249 U

SB-9 SB-9-3 06/22/22 3 – 54.4 U 109 U – – –
SB-9-15 06/22/22 15 – 50.0 U 100 U – – –

SB-10 SB-10-1 06/22/22 1 – 53.1 U 106 U – – –
SB-10-11 06/22/22 11 – 56.4 U 113 U – – –

SB-11 SB-11-0.5 06/28/22 0.5 – 52.0 U 172 – – –
SB-12 SB-12-0.5 06/23/22 0.5 – 51.1 U 102 U – – –

SB-12-6 06/23/22 6 – 52.6 U 105 U – – –
Monitoring Wells
MW-1 MW-1-2 06/28/22 2 – – – – 0.02836 U 0.0236 U

MW-1-6.5 06/28/22 6.5 – – – – 0.0709 0.0242 U
MW-1-11 06/28/22 11 0.0281 U 0.0234 U

MW-1-14.5 06/28/22 14.5 – – – – 0.0302 0.0196 U
Notes:
Gasoline Range Organics (GRO) analyzed by NWTPH-Gx.
Diesel (Fuel Oil) and Heavy Oil analyzed by NWTPH-Dx
Volatile Organic Compounds (VOCs) analyzed by EPA Method 8260D. Only detected VOCs shown in this table.
Analytical results reported in milligrams per kilogram (mg/kg).
Sample depth shown in feet below ground surface (ft bgs).
PCE = tetrachloroethene
cDCE = cis-1,2-Dichloroethene
a = Method A Cleanup Level from MTCA Method A Table 740-1 (WAC 173-340-900).
b = Method B Cleanup Level for direct contact, non-cancer from Ecology Cleanup Levels and Risk Calculation (CLARC) tables, Jul  
(dup) = field duplicate
U = Not detected at or above the laboratory reporting limit (RL).
Results detected above the laboratory reporting limit are shown in bold.
– = Not available.
R =CVOC results for SB-1-2 are rejected and qualified (R) due to holding time exceedance. The sample was

knowingly analyzed for CVOCs after the 14 day hold time and rejected results are for screening purposes only.
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Table 2
Metals in Soil

Prose Fircrest Apartments
Fircrest, Washington

PES Environmental, Inc.,
an NV5 Company

Sample
Sample Sample Sample Depth

Location ID Date (ft bgs) Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver
MTCA Cleanup Level 20a 16,000b 2a 2,000a 250a 2a 400b 400b

Natural Background Concentrationsc 7 NE 1 48 24 0.07 NE NE
SB-1 SB-1-0.5 06/23/22 0.5 2.51 78.6 J 0.173 U 22.2 2.99 0.288 U 0.975 0.13 U

SB-100-0.5 06/23/22 0.5 (dup) 2.51 47.6 J 0.163 U 24.9 2.58 0.267 U 0.811 0.122 U
SB-5 SB-5-7.5 06/23/22 7.5 1.97 57.9 0.176 U 25.7 1.96 0.276 U 0.876 0.132 U
SB-8 SB-8-11 06/23/22 11 1.8 61.4 0.167 U 22.5 1.96 0.271 U 0.724 0.125 U

Notes:
Metals analyzed by EPA Method 6020A. Mercury analyzed by EPA Method 7471.
Analytical results reported in milligrams per kilogram (mg/kg).
Sample depth shown in feet below ground surface (ft bgs).
a = Method A Cleanup Level from MTCA Method A Table 740-1 (WAC 173-340-900).
b = Method B Cleanup Level for direct contact, non-cancer from Ecology Cleanup Levels and Risk Calculation (CLARC) tables, July, 2022.
c = Natural Background Soil Metals Concentration in Washington State, Puget Sound Region from Ecology Publication #94-115, (October 1994).
NE = Not established
(dup) = field duplicate
U = Not detected at or above the laboratory reporting limit (RL).
Results detected above the laboratory reporting limit are shown in bold.
J = The result is an approximate concentration.
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Table 3
PCBs in Soil

Prose Fircrest Apartments
Fircrest, Washington

PES Environmental Inc.,
an NV5 Company

Sample
Sample Sample Sample Depth Aroclor Total

Location ID Date (ft bgs) 1016 1221 1232 1242 1248 1254 1260 1262 1268 PCBs
MTCA Cleanup Level 5.6b – – – – 0.5c 0.5c – – 1a

SB-1 SB-1-0.5 06/23/22 0.5 0.0554 U 0.0554 U 0.0554 U 0.0554 U 0.0554 U 0.0554 U 0.0554 U 0.0554 U 0.0554 U 0.0554 U
SB-1 SB-100-0.5 06/23/22 0.5 0.0494 U 0.0494 U 0.0494 U 0.0494 U 0.0494 U 0.0494 U 0.0494 U 0.0494 U 0.0494 U 0.0494 U

Notes:
Analytical results in milligrams per kilogram (mg/kg).
Polychlorinated Biphenyls (PCBs) analyzed by EPA Method 8082A.
a = Method A Cleanup Level for unrestricted land use from MTCA Method A Table 740-1 (WAC 173-340-900).
b = Method B Cleanup Level for direct contact, non-cancer from Ecology Cleanup Levels and Risk Calculation (CLARC) tables, July, 2021.
c = Method B Cleanup Level for direct contact, cancer from Ecology Cleanup Levels and Risk Calculation (CLARC) tables, July, 2021.
– = Not available/not established.
U = Not detected at or above the reported detection limit (RDL).
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Table 4
cPAHs in Soil

Prose Fircrest Apartments
Fircrest, Washington

PES Environmental, Inc., 
an NV5 Company

Sample
Location

Sample
ID

Sample
Date

Sample
Depth
(ft bgs) B
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MTCA Cleanup Level 0.19a – – – – – – 0.19a

Toxicity Equivalency Factor 1 0.1 0.1 0.1 0.01 0.1 0.1 –
SB-1 SB-1-0.5 06/23/22 0.5 0.0221 U 0.0221 U 0.0221 U 0.0221 U 0.0442 U 0.0442 U 0.0442 U

TEQ 0.01105 0.00024 0.001105 0.001105 0.00022 0.00221 0.00221 0.0181 U
SB-1 SB-100-0.5 06/23/22 0.5 0.0197 U 0.0197 U 0.0197 U 0.0197 U 0.0395 U 0.0395 U 0.0395 U

(duplicate) TEQ 0.00985 0.00022 0.000985 0.000012 0.0002 0.00198 0.00198 0.0152 U
Notes:
Carcinogenic polyaromatic hydrocarbons (cPAHs) analyzed by EPA Method 8270 (SIM).
Analytical results in milligrams per kilogram (mg/kg).
Sample depth shown in feet below ground surface (ft bgs).
a = Method B Cleanup Level for Direct Contact, Cancer from Ecology Cleanup Levels and Risk Calculation (CLARC) tables, July, 2022.
Toxicity Equivalency Factor (TEF) (unitless) from WAC 173-340-708(8)(e) in the Model Toxics Control Act (MTCA) rule.
TEQ = Toxic Equivalent Concentration (cPAH concentration x TEF). Calculations not shown in this table.
The TEQ for non-detect values is calculated using one-half the reporting limit, per Ecology guidelines.
Total TEQ is the sum of the individual cPAHs multiplied by their respective TEF.
U = Not detected at or above the laboratory reporting limit (RL).
Validated through June 2022.
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July 18, 2022

PES Environmental, Inc.
Dan Balbiani

Attention Dan Balbiani:

RE: Prose Fircrest
Work Order Number: 2206436

2101 Fourth Avenue, Suite 1310
Seattle, WA 98121

3600 Fremont Ave. N.
Seattle,  WA 98103

T: (206) 352-3790
F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 59 sample(s) on 6/24/2022 for the analyses presented in the 
following report.

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont 
Analytical, Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext.

Gasoline by NWTPH-Gx

Mercury by EPA Method 7471B

Polyaromatic Hydrocarbons by EPA Method 8270 (SIM)

Polychlorinated Biphenyls (PCB) by EPA 8082

Sample Moisture (Percent Moisture)

Total Metals by EPA Method 6020B

Volatile Organic Compounds by EPA Method 8260D

www.fremontanalytical.com
Revision v1

DoD-ELAP Accreditation #79636 by PJLA, ISO/IEC 17025:2017 and QSM 5.3 for Environmental Testing
ORELAP Certification: WA 100009 (NELAP Recognized) for Environmental Testing
Washington State Department of Ecology Accredited for Environmental Testing, Lab ID C910
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Brianna Barnes
Project Manager

www.fremontanalytical.com
Revision v1

DoD-ELAP Accreditation #79636 by PJLA, ISO/IEC 17025:2017 and QSM 5.3 for Environmental Testing
ORELAP Certification: WA 100009 (NELAP Recognized) for Environmental Testing
Washington State Department of Ecology Accredited for Environmental Testing, Lab ID C910
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07/18/2022Date:

Project: Prose Fircrest
CLIENT: PES Environmental, Inc.

Work Order: 2206436

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected
2206436-001 SB-100-0.5 06/23/2022 8:00 AM 06/24/2022 12:55 PM
2206436-002 SB-1-0.5 06/23/2022 9:30 AM 06/24/2022 12:55 PM
2206436-003 SB-1-2 06/23/2022 9:40 AM 06/24/2022 12:55 PM
2206436-004 SB-1-7.5 06/23/2022 9:50 AM 06/24/2022 12:55 PM
2206436-005 SB-1-10 06/23/2022 9:53 AM 06/24/2022 12:55 PM
2206436-006 SB-4-1.5 06/23/2022 10:10 AM 06/24/2022 12:55 PM
2206436-007 SB-4-5.5 06/23/2022 10:30 AM 06/24/2022 12:55 PM
2206436-008 SB-4-10 06/23/2022 10:35 AM 06/24/2022 12:55 PM
2206436-009 SB-4-11 06/23/2022 10:50 AM 06/24/2022 12:55 PM
2206436-010 SB-4-13.5 06/23/2022 10:55 AM 06/24/2022 12:55 PM
2206436-011 SB-4-17 06/23/2022 11:16 AM 06/24/2022 12:55 PM
2206436-012 SB-5-1 06/23/2022 2:40 PM 06/24/2022 12:55 PM
2206436-013 SB-5-5 06/23/2022 2:45 PM 06/24/2022 12:55 PM
2206436-014 SB-5-7.5 06/23/2022 2:50 PM 06/24/2022 12:55 PM
2206436-015 SB-5-10.5 06/23/2022 2:50 PM 06/24/2022 12:55 PM
2206436-016 SB-5-14 06/23/2022 2:55 PM 06/24/2022 12:55 PM
2206436-017 SB-5-16 06/23/2022 3:00 PM 06/24/2022 12:55 PM
2206436-018 SB-5-17.5 06/23/2022 3:05 PM 06/24/2022 12:55 PM
2206436-019 SB-6-1 06/23/2022 1:55 PM 06/24/2022 12:55 PM
2206436-020 SB-6-6 06/23/2022 2:02 PM 06/24/2022 12:55 PM
2206436-021 SB-6-11 06/23/2022 2:10 PM 06/24/2022 12:55 PM
2206436-022 SB-6-15.5 06/23/2022 2:30 PM 06/24/2022 12:55 PM
2206436-023 SB-6-16 06/23/2022 2:20 PM 06/24/2022 12:55 PM
2206436-024 SB-6-18.5 06/23/2022 2:25 PM 06/24/2022 12:55 PM
2206436-025 SB-7-0.5 06/23/2022 1:05 PM 06/24/2022 12:55 PM
2206436-026 SB-7-2.5 06/23/2022 1:10 PM 06/24/2022 12:55 PM
2206436-027 SB-7-5.5 06/23/2022 1:15 PM 06/24/2022 12:55 PM
2206436-028 SB-7-10 06/23/2022 1:25 PM 06/24/2022 12:55 PM
2206436-029 SB-7-13.5 06/23/2022 1:30 PM 06/24/2022 12:55 PM
2206436-030 SB-7-15 06/23/2022 1:36 PM 06/24/2022 12:55 PM
2206436-031 SB-7-18 06/23/2022 1:40 PM 06/24/2022 12:55 PM
2206436-032 SB-8-0.5 06/23/2022 11:40 AM 06/24/2022 12:55 PM
2206436-033 SB-8-5 06/23/2022 11:50 AM 06/24/2022 12:55 PM
2206436-034 SB-8-6.5 06/23/2022 11:55 AM 06/24/2022 12:55 PM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Revision v1
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.

Work Order: 2206436

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected
2206436-035 SB-8-11 06/23/2022 12:45 PM 06/24/2022 12:55 PM
2206436-036 SB-8-14 06/23/2022 12:50 PM 06/24/2022 12:55 PM
2206436-037 SB-8-16 06/23/2022 12:55 PM 06/24/2022 12:55 PM
2206436-038 SB-8-18 06/23/2022 1:00 PM 06/24/2022 12:55 PM
2206436-039 SB-12-0.5 06/23/2022 3:10 PM 06/24/2022 12:55 PM
2206436-040 SB-12-6 06/23/2022 3:20 PM 06/24/2022 12:55 PM
2206436-041 SB-12-11 06/23/2022 3:25 PM 06/24/2022 12:55 PM
2206436-042 SB-3-1 06/22/2022 10:08 AM 06/24/2022 12:55 PM
2206436-043 SB-3-5.5 06/22/2022 10:33 AM 06/24/2022 12:55 PM
2206436-044 SB-3-8 06/22/2022 10:45 AM 06/24/2022 12:55 PM
2206436-045 SB-3-10 06/22/2022 11:05 AM 06/24/2022 12:55 PM
2206436-046 SB-3-12 06/22/2022 11:08 AM 06/24/2022 12:55 PM
2206436-047 SB-3-16 06/22/2022 11:22 AM 06/24/2022 12:55 PM
2206436-048 SB-3-20 06/22/2022 11:25 AM 06/24/2022 12:55 PM
2206436-049 SB-3-21.5 06/22/2022 11:47 AM 06/24/2022 12:55 PM
2206436-050 SB-3-24 06/22/2022 11:50 AM 06/24/2022 12:55 PM
2206436-051 SB-9-1 06/22/2022 12:38 PM 06/24/2022 12:55 PM
2206436-052 SB-9-3 06/22/2022 12:40 PM 06/24/2022 12:55 PM
2206436-053 SB-9-6.5 06/22/2022 12:50 PM 06/24/2022 12:55 PM
2206436-054 SB-9-11.5 06/22/2022 12:53 PM 06/24/2022 12:55 PM
2206436-055 SB-9-15 06/22/2022 1:37 PM 06/24/2022 12:55 PM
2206436-056 SB-9-21.5 06/22/2022 2:00 PM 06/24/2022 12:55 PM
2206436-057 SB-10-1 06/22/2022 2:05 PM 06/24/2022 12:55 PM
2206436-058 SB-10-5 06/22/2022 2:15 PM 06/24/2022 12:55 PM
2206436-059 SB-10-11 06/22/2022 2:30 PM 06/24/2022 12:55 PM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Revision v1
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.

7/18/2022

Case Narrative
2206436

Date:
WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Prep Comments for METHOD (PREP-PCB-S), SAMPLE (2206436-001A) required Acid Cleanup 
Procedure (Using Method No 3665A).
Prep Comments for METHOD (PREP-PCB-S), SAMPLE (2206436-002A) required Acid Cleanup 
Procedure (Using Method No 3665A).
Prep Comments for METHOD (PREP-PCB-S), SAMPLE (2206436-001A) required Florisil Cleanup 
Procedure (Using Method No 3620C).
Prep Comments for METHOD (PREP-PCB-S), SAMPLE (2206436-002A) required Florisil Cleanup 
Procedure (Using Method No 3620C).

7/18/22:  Revision 1 includes additional analysis requested by the client.

Revision v1
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7/18/2022

Qualifiers & Acronyms
2206436

Date Reported:
WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
DUP - Sample Duplicate
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MCL - Maximum Contaminant Level
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
REP - Sample Replicate
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Revision v1
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Project: Prose Fircrest

Client Sample ID: SB-100-0.5

Collection Date: 6/23/2022 8:00:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-001

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Polychlorinated Biphenyls (PCB) by EPA 8082 Analyst: OKBatch ID:  37015

Aroclor 1016 7/5/2022 4:53:05 PM0.0494 mg/Kg-dry 1ND
Aroclor 1221 7/5/2022 4:53:05 PM0.0494 mg/Kg-dry 1ND
Aroclor 1232 7/5/2022 4:53:05 PM0.0494 mg/Kg-dry 1ND
Aroclor 1242 7/5/2022 4:53:05 PM0.0494 mg/Kg-dry 1ND
Aroclor 1248 7/5/2022 4:53:05 PM0.0494 mg/Kg-dry 1ND
Aroclor 1254 7/5/2022 4:53:05 PM0.0494 mg/Kg-dry 1ND
Aroclor 1260 7/5/2022 4:53:05 PM0.0494 mg/Kg-dry 1ND
Aroclor 1262 7/5/2022 4:53:05 PM0.0494 mg/Kg-dry 1ND
Aroclor 1268 7/5/2022 4:53:05 PM0.0494 mg/Kg-dry 1ND
Total PCBs 7/5/2022 4:53:05 PM0.0494 mg/Kg-dry 1ND
    Surr: Decachlorobiphenyl 7/5/2022 4:53:05 PM9.77 - 154 %Rec 162.9
    Surr: Tetrachloro-m-xylene 7/5/2022 4:53:05 PM24.2 - 187 %Rec 162.1

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 2:07:58 PM53.9 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 2:07:58 PM108 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 2:07:58 PM162 mg/Kg-dry 1ND
    Surr: 2-Fluorobiphenyl 7/6/2022 2:07:58 PM50 - 150 %Rec 179.2
    Surr: o-Terphenyl 7/6/2022 2:07:58 PM50 - 150 %Rec 178.6

Polyaromatic Hydrocarbons by EPA Method 8270 (SIM) Analyst: OKBatch ID:  37014

Benz(a)anthracene 7/6/2022 11:08:04 AM19.7 µg/Kg-dry 1ND
Chrysene 7/6/2022 11:08:04 AM39.5 µg/Kg-dry 1ND
Benzo(b)fluoranthene 7/6/2022 11:08:04 AM19.7 µg/Kg-dry 1ND
Benzo(k)fluoranthene 7/6/2022 11:08:04 AM19.7 µg/Kg-dry 1ND
Benzo(a)pyrene 7/6/2022 11:08:04 AM19.7 µg/Kg-dry 1ND
Indeno(1,2,3-cd)pyrene 7/6/2022 11:08:04 AM39.5 µg/Kg-dry 1ND
Dibenz(a,h)anthracene 7/6/2022 11:08:04 AM39.5 µg/Kg-dry 1ND
    Surr: 2-Fluorobiphenyl 7/6/2022 11:08:04 AM69.4 - 124 %Rec 172.3
    Surr: Terphenyl-d14 (surr) 7/6/2022 11:08:04 AM68.7 - 149 %Rec 192.8

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/5/2022 2:49:46 PM5.43 mg/Kg-dry 1ND
    Surr: Toluene-d8 7/5/2022 2:49:46 PM65 - 135 %Rec 197.6
    Surr: 4-Bromofluorobenzene 7/5/2022 2:49:46 PM65 - 135 %Rec 193.0

Revision v1
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Project: Prose Fircrest

Client Sample ID: SB-100-0.5

Collection Date: 6/23/2022 8:00:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-001

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 2:49:46 PM0.0543 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 2:49:46 PM0.0869 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
Bromomethane 7/5/2022 2:49:46 PM0.163 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 2:49:46 PM0.0543 mg/Kg-dry 1ND
Chloroethane 7/5/2022 2:49:46 PM0.130 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 2:49:46 PM0.109 mg/Kg-dry 1ND
Acetone 7/5/2022 2:49:46 PM0.543 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 2:49:46 PM0.0163 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/5/2022 2:49:46 PM0.489 mg/Kg-dry 1ND
Chloroform 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 2:49:46 PM0.0814 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 2:49:46 PM0.0250 mg/Kg-dry 1ND
Benzene 7/5/2022 2:49:46 PM0.0217 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 2:49:46 PM0.0217 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 2:49:46 PM0.0217 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
Dibromomethane 7/5/2022 2:49:46 PM0.0217 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 2:49:46 PM0.0869 mg/Kg-dry 1ND
Toluene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 2:49:46 PM0.0543 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 2:49:46 PM0.0814 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 2:49:46 PM0.0185 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 2:49:46 PM0.0217 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 10.0690
Dibromochloromethane 7/5/2022 2:49:46 PM0.0217 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 2:49:46 PM0.0109 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 2:49:46 PM0.0652 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 2:49:46 PM0.0217 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 2:49:46 PM0.0543 mg/Kg-dry 1ND
o-Xylene 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-100-0.5

Collection Date: 6/23/2022 8:00:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-001

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Styrene 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
Bromoform 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 2:49:46 PM0.0163 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 2:49:46 PM0.0434 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 2:49:46 PM0.0380 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 2:49:46 PM0.0434 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 2:49:46 PM0.0652 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 2:49:46 PM0.0543 mg/Kg-dry 1ND
Naphthalene 7/5/2022 2:49:46 PM0.109 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/5/2022 2:49:46 PM0.0543 mg/Kg-dry 1ND
    Surr: Dibromofluoromethane 7/5/2022 2:49:46 PM74.9 - 120 %Rec 188.9
    Surr: Toluene-d8 7/5/2022 2:49:46 PM76.7 - 125 %Rec 193.9
    Surr: 1-Bromo-4-fluorobenzene 7/5/2022 2:49:46 PM63.3 - 136 %Rec 193.0
NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Mercury by EPA Method 7471B Analyst: SSBatch ID:  37018

Mercury 7/5/2022 2:44:28 PM0.267 mg/Kg-dry 1ND

Total Metals by EPA Method 6020B Analyst: EHBatch ID:  37001

Arsenic 7/5/2022 2:40:30 PM0.0977 mg/Kg-dry 12.51
Barium 7/5/2022 2:40:30 PM0.489 mg/Kg-dry 147.6
Cadmium 7/5/2022 2:40:30 PM0.163 mg/Kg-dry 1ND
Chromium 7/5/2022 2:40:30 PM0.326 mg/Kg-dry 124.9
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Project: Prose Fircrest

Client Sample ID: SB-100-0.5

Collection Date: 6/23/2022 8:00:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-001

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Total Metals by EPA Method 6020B Analyst: EHBatch ID:  37001

Lead 7/5/2022 2:40:30 PM0.163 mg/Kg-dry 12.58
Selenium 7/5/2022 2:40:30 PM0.163 mg/Kg-dry 10.811
Silver 7/5/2022 2:40:30 PM0.122 mg/Kg-dry 1ND

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PMwt% 16.96
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Project: Prose Fircrest

Client Sample ID: SB-1-0.5

Collection Date: 6/23/2022 9:30:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-002

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Polychlorinated Biphenyls (PCB) by EPA 8082 Analyst: OKBatch ID:  37015

Aroclor 1016 7/5/2022 5:02:53 PM0.0554 mg/Kg-dry 1ND
Aroclor 1221 7/5/2022 5:02:53 PM0.0554 mg/Kg-dry 1ND
Aroclor 1232 7/5/2022 5:02:53 PM0.0554 mg/Kg-dry 1ND
Aroclor 1242 7/5/2022 5:02:53 PM0.0554 mg/Kg-dry 1ND
Aroclor 1248 7/5/2022 5:02:53 PM0.0554 mg/Kg-dry 1ND
Aroclor 1254 7/5/2022 5:02:53 PM0.0554 mg/Kg-dry 1ND
Aroclor 1260 7/5/2022 5:02:53 PM0.0554 mg/Kg-dry 1ND
Aroclor 1262 7/5/2022 5:02:53 PM0.0554 mg/Kg-dry 1ND
Aroclor 1268 7/5/2022 5:02:53 PM0.0554 mg/Kg-dry 1ND
Total PCBs 7/5/2022 5:02:53 PM0.0554 mg/Kg-dry 1ND
    Surr: Decachlorobiphenyl 7/5/2022 5:02:53 PM9.77 - 154 %Rec 165.8
    Surr: Tetrachloro-m-xylene 7/5/2022 5:02:53 PM24.2 - 187 %Rec 163.8

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 2:41:03 PM56.7 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 2:41:03 PM113 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 2:41:03 PM170 mg/Kg-dry 1ND
    Surr: 2-Fluorobiphenyl 7/6/2022 2:41:03 PM50 - 150 %Rec 174.3
    Surr: o-Terphenyl 7/6/2022 2:41:03 PM50 - 150 %Rec 176.1

Polyaromatic Hydrocarbons by EPA Method 8270 (SIM) Analyst: OKBatch ID:  37014

Benz(a)anthracene 7/6/2022 12:33:22 PM22.1 µg/Kg-dry 1ND
Chrysene 7/6/2022 12:33:22 PM44.2 µg/Kg-dry 1ND
Benzo(b)fluoranthene 7/6/2022 12:33:22 PM22.1 µg/Kg-dry 1ND
Benzo(k)fluoranthene 7/6/2022 12:33:22 PM22.1 µg/Kg-dry 1ND
Benzo(a)pyrene 7/6/2022 12:33:22 PM22.1 µg/Kg-dry 1ND
Indeno(1,2,3-cd)pyrene 7/6/2022 12:33:22 PM44.2 µg/Kg-dry 1ND
Dibenz(a,h)anthracene 7/6/2022 12:33:22 PM44.2 µg/Kg-dry 1ND
    Surr: 2-Fluorobiphenyl 7/6/2022 12:33:22 PM69.4 - 124 %Rec 174.7
    Surr: Terphenyl-d14 (surr) 7/6/2022 12:33:22 PM68.7 - 149 %Rec 192.8

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/5/2022 3:52:39 PM5.74 mg/Kg-dry 1ND
    Surr: Toluene-d8 7/5/2022 3:52:39 PM65 - 135 %Rec 197.4
    Surr: 4-Bromofluorobenzene 7/5/2022 3:52:39 PM65 - 135 %Rec 195.8
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Project: Prose Fircrest

Client Sample ID: SB-1-0.5

Collection Date: 6/23/2022 9:30:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-002

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 3:52:39 PM0.0574 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 3:52:39 PM0.0918 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
Bromomethane 7/5/2022 3:52:39 PM0.172 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 3:52:39 PM0.0574 mg/Kg-dry 1ND
Chloroethane 7/5/2022 3:52:39 PM0.138 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 3:52:39 PM0.115 mg/Kg-dry 1ND
Acetone 7/5/2022 3:52:39 PM0.574 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 3:52:39 PM0.0172 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/5/2022 3:52:39 PM0.516 mg/Kg-dry 1ND
Chloroform 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 3:52:39 PM0.0860 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 3:52:39 PM0.0264 mg/Kg-dry 1ND
Benzene 7/5/2022 3:52:39 PM0.0229 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 3:52:39 PM0.0229 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 3:52:39 PM0.0229 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
Dibromomethane 7/5/2022 3:52:39 PM0.0229 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 3:52:39 PM0.0918 mg/Kg-dry 1ND
Toluene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 3:52:39 PM0.0574 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 3:52:39 PM0.0860 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 3:52:39 PM0.0195 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 3:52:39 PM0.0229 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 10.0794
Dibromochloromethane 7/5/2022 3:52:39 PM0.0229 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 3:52:39 PM0.0115 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 3:52:39 PM0.0688 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 3:52:39 PM0.0229 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 3:52:39 PM0.0574 mg/Kg-dry 1ND
o-Xylene 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND

Revision v1
Page 12 of 100

CLIE
NT R

EVIEW D
RAFT



Project: Prose Fircrest

Client Sample ID: SB-1-0.5

Collection Date: 6/23/2022 9:30:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-002

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Styrene 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
Bromoform 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 3:52:39 PM0.0172 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 3:52:39 PM0.0459 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 3:52:39 PM0.0401 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 3:52:39 PM0.0459 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 3:52:39 PM0.0688 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 3:52:39 PM0.0574 mg/Kg-dry 1ND
Naphthalene 7/5/2022 3:52:39 PM0.115 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/5/2022 3:52:39 PM0.0574 mg/Kg-dry 1ND
    Surr: Dibromofluoromethane 7/5/2022 3:52:39 PM74.9 - 120 %Rec 188.3
    Surr: Toluene-d8 7/5/2022 3:52:39 PM76.7 - 125 %Rec 194.4
    Surr: 1-Bromo-4-fluorobenzene 7/5/2022 3:52:39 PM63.3 - 136 %Rec 195.8
NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Mercury by EPA Method 7471B Analyst: SSBatch ID:  37018

Mercury 7/5/2022 2:51:17 PM0.288 mg/Kg-dry 1ND

Total Metals by EPA Method 6020B Analyst: EHBatch ID:  37001

Arsenic 7/5/2022 2:43:20 PM0.104 mg/Kg-dry 12.51
Barium 7/5/2022 2:43:20 PM0.520 mg/Kg-dry 178.6
Cadmium 7/5/2022 2:43:20 PM0.173 mg/Kg-dry 1ND
Chromium 7/5/2022 2:43:20 PM0.347 mg/Kg-dry 122.2
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Project: Prose Fircrest

Client Sample ID: SB-1-0.5

Collection Date: 6/23/2022 9:30:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-002

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Total Metals by EPA Method 6020B Analyst: EHBatch ID:  37001

Lead 7/5/2022 2:43:20 PM0.173 mg/Kg-dry 12.99
Selenium 7/5/2022 2:43:20 PM0.173 mg/Kg-dry 10.975
Silver 7/5/2022 2:43:20 PM0.130 mg/Kg-dry 1ND

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PMwt% 113.2
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Project: Prose Fircrest

Client Sample ID: SB-1-2

Collection Date: 6/23/2022 9:40:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-003

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37134

Vinyl chloride H 7/15/2022 11:44:41 PM0.0267 mg/Kg-dry 1ND
1,1-Dichloroethene H 7/15/2022 12:05:05 AM0.107 mg/Kg-dry 1ND
trans-1,2-Dichloroethene H 7/15/2022 12:05:05 AM0.0320 mg/Kg-dry 1ND
cis-1,2-Dichloroethene H 7/15/2022 12:05:05 AM0.0267 mg/Kg-dry 1ND
Trichloroethene (TCE) H 7/15/2022 12:05:05 AM0.0214 mg/Kg-dry 1ND
Tetrachloroethene (PCE) H 7/15/2022 12:05:05 AM0.0320 mg/Kg-dry 1ND
    Surr: Dibromofluoromethane H 7/15/2022 12:05:05 AM74.9 - 120 %Rec 1108
    Surr: Toluene-d8 H 7/15/2022 12:05:05 AM76.7 - 125 %Rec 1102
    Surr: 1-Bromo-4-fluorobenzene H 7/15/2022 12:05:05 AM63.3 - 136 %Rec 197.6

Sample Moisture (Percent Moisture) Analyst: meBatch ID:  R76885

Percent Moisture 7/15/2022 3:45:25 PM0.500 wt% 16.16
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Project: Prose Fircrest

Client Sample ID: SB-1-7.5

Collection Date: 6/23/2022 9:50:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-004

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 2:52:13 PM55.2 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 2:52:13 PM110 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 2:52:13 PM166 mg/Kg-dry 1ND
    Surr: 2-Fluorobiphenyl 7/6/2022 2:52:13 PM50 - 150 %Rec 181.7
    Surr: o-Terphenyl 7/6/2022 2:52:13 PM50 - 150 %Rec 181.8

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/5/2022 4:24:00 PM5.00 mg/Kg-dry 1ND
    Surr: Toluene-d8 7/5/2022 4:24:00 PM65 - 135 %Rec 197.2
    Surr: 4-Bromofluorobenzene 7/5/2022 4:24:00 PM65 - 135 %Rec 192.4

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 4:24:00 PM0.0500 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 4:24:00 PM0.0800 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
Bromomethane 7/5/2022 4:24:00 PM0.150 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 4:24:00 PM0.0500 mg/Kg-dry 1ND
Chloroethane 7/5/2022 4:24:00 PM0.120 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 4:24:00 PM0.100 mg/Kg-dry 1ND
Acetone 7/5/2022 4:24:00 PM0.500 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 4:24:00 PM0.0150 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/5/2022 4:24:00 PM0.450 mg/Kg-dry 1ND
Chloroform 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 4:24:00 PM0.0750 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 4:24:00 PM0.0230 mg/Kg-dry 1ND
Benzene 7/5/2022 4:24:00 PM0.0200 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 4:24:00 PM0.0200 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 4:24:00 PM0.0200 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
Dibromomethane 7/5/2022 4:24:00 PM0.0200 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 4:24:00 PM0.0800 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-1-7.5

Collection Date: 6/23/2022 9:50:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-004

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Toluene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 4:24:00 PM0.0500 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 4:24:00 PM0.0750 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 4:24:00 PM0.0170 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 4:24:00 PM0.0200 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
Dibromochloromethane 7/5/2022 4:24:00 PM0.0200 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 4:24:00 PM0.0100 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 4:24:00 PM0.0600 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 4:24:00 PM0.0200 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 4:24:00 PM0.0500 mg/Kg-dry 1ND
o-Xylene 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
Styrene 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
Bromoform 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 4:24:00 PM0.0150 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 4:24:00 PM0.0400 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 4:24:00 PM0.0350 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 4:24:00 PM0.0400 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 4:24:00 PM0.0600 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 4:24:00 PM0.0500 mg/Kg-dry 1ND
Naphthalene 7/5/2022 4:24:00 PM0.100 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/5/2022 4:24:00 PM0.0500 mg/Kg-dry 1ND
    Surr: Dibromofluoromethane 7/5/2022 4:24:00 PM74.9 - 120 %Rec 192.2
    Surr: Toluene-d8 7/5/2022 4:24:00 PM76.7 - 125 %Rec 196.5
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Project: Prose Fircrest

Client Sample ID: SB-1-7.5

Collection Date: 6/23/2022 9:50:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-004

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

    Surr: 1-Bromo-4-fluorobenzene 7/5/2022 4:24:00 PM63.3 - 136 %Rec 192.3
NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 18.14
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Project: Prose Fircrest

Client Sample ID: SB-4-1.5

Collection Date: 6/23/2022 10:10:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-006

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Vinyl chloride 7/5/2022 4:55:23 PM0.0282 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 4:55:23 PM0.113 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 4:55:23 PM0.0338 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 4:55:23 PM0.0282 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 4:55:23 PM0.0225 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 4:55:23 PM0.0338 mg/Kg-dry 1ND
    Surr: Dibromofluoromethane 7/5/2022 4:55:23 PM74.9 - 120 %Rec 192.8
    Surr: Toluene-d8 7/5/2022 4:55:23 PM76.7 - 125 %Rec 196.4
    Surr: 1-Bromo-4-fluorobenzene 7/5/2022 4:55:23 PM63.3 - 136 %Rec 192.2

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 113.2
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Project: Prose Fircrest

Client Sample ID: SB-4-10

Collection Date: 6/23/2022 10:35:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-008

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Vinyl chloride 7/5/2022 5:28:03 PM0.0238 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 5:28:03 PM0.0951 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 5:28:03 PM0.0285 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 5:28:03 PM0.0238 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 5:28:03 PM0.0190 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 5:28:03 PM0.0285 mg/Kg-dry 1ND
    Surr: Dibromofluoromethane 7/5/2022 5:28:03 PM74.9 - 120 %Rec 191.9
    Surr: Toluene-d8 7/5/2022 5:28:03 PM76.7 - 125 %Rec 195.6
    Surr: 1-Bromo-4-fluorobenzene 7/5/2022 5:28:03 PM63.3 - 136 %Rec 193.2

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 18.63
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Project: Prose Fircrest

Client Sample ID: SB-5-7.5

Collection Date: 6/23/2022 2:50:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-014

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 3:03:12 PM53.4 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 3:03:12 PM107 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 3:03:12 PM160 mg/Kg-dry 1ND
    Surr: 2-Fluorobiphenyl 7/6/2022 3:03:12 PM50 - 150 %Rec 183.5
    Surr: o-Terphenyl 7/6/2022 3:03:12 PM50 - 150 %Rec 185.2

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/5/2022 5:59:19 PM4.84 mg/Kg-dry 1ND
    Surr: Toluene-d8 7/5/2022 5:59:19 PM65 - 135 %Rec 197.2
    Surr: 4-Bromofluorobenzene 7/5/2022 5:59:19 PM65 - 135 %Rec 193.7

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 5:59:19 PM0.0484 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 5:59:19 PM0.0775 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
Bromomethane 7/5/2022 5:59:19 PM0.145 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 5:59:19 PM0.0484 mg/Kg-dry 1ND
Chloroethane 7/5/2022 5:59:19 PM0.116 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 5:59:19 PM0.0968 mg/Kg-dry 1ND
Acetone 7/5/2022 5:59:19 PM0.484 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 5:59:19 PM0.0145 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/5/2022 5:59:19 PM0.436 mg/Kg-dry 1ND
Chloroform 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 5:59:19 PM0.0726 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 5:59:19 PM0.0223 mg/Kg-dry 1ND
Benzene 7/5/2022 5:59:19 PM0.0194 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 5:59:19 PM0.0194 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 5:59:19 PM0.0194 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
Dibromomethane 7/5/2022 5:59:19 PM0.0194 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 5:59:19 PM0.0775 mg/Kg-dry 1ND

Revision v1
Page 21 of 100

CLIE
NT R

EVIEW D
RAFT



Project: Prose Fircrest

Client Sample ID: SB-5-7.5

Collection Date: 6/23/2022 2:50:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-014

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Toluene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 5:59:19 PM0.0484 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 5:59:19 PM0.0726 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 5:59:19 PM0.0165 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 5:59:19 PM0.0194 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
Dibromochloromethane 7/5/2022 5:59:19 PM0.0194 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 5:59:19 PM0.00968 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 5:59:19 PM0.0581 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 5:59:19 PM0.0194 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 5:59:19 PM0.0484 mg/Kg-dry 1ND
o-Xylene 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
Styrene 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
Bromoform 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 5:59:19 PM0.0145 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 5:59:19 PM0.0387 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 5:59:19 PM0.0339 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 5:59:19 PM0.0387 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 5:59:19 PM0.0581 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 5:59:19 PM0.0484 mg/Kg-dry 1ND
Naphthalene 7/5/2022 5:59:19 PM0.0968 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/5/2022 5:59:19 PM0.0484 mg/Kg-dry 1ND
    Surr: Dibromofluoromethane 7/5/2022 5:59:19 PM74.9 - 120 %Rec 188.6
    Surr: Toluene-d8 7/5/2022 5:59:19 PM76.7 - 125 %Rec 194.4
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Project: Prose Fircrest

Client Sample ID: SB-5-7.5

Collection Date: 6/23/2022 2:50:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-014

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

    Surr: 1-Bromo-4-fluorobenzene 7/5/2022 5:59:19 PM63.3 - 136 %Rec 193.7
NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Mercury by EPA Method 7471B Analyst: SSBatch ID:  37018

Mercury 7/5/2022 2:56:27 PM0.276 mg/Kg-dry 1ND

Total Metals by EPA Method 6020B Analyst: EHBatch ID:  37001

Arsenic 7/5/2022 2:46:09 PM0.106 mg/Kg-dry 11.97
Barium 7/5/2022 2:46:09 PM0.529 mg/Kg-dry 157.9
Cadmium 7/5/2022 2:46:09 PM0.176 mg/Kg-dry 1ND
Chromium 7/5/2022 2:46:09 PM0.352 mg/Kg-dry 125.7
Lead 7/5/2022 2:46:09 PM0.176 mg/Kg-dry 11.96
Selenium 7/5/2022 2:46:09 PM0.176 mg/Kg-dry 10.876
Silver 7/5/2022 2:46:09 PM0.132 mg/Kg-dry 1ND

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PMwt% 19.93
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Project: Prose Fircrest

Client Sample ID: SB-5-16

Collection Date: 6/23/2022 3:00:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-017

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 3:14:11 PM54.2 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 3:14:11 PM108 mg/Kg-dry 1231
Total Petroleum Hydrocarbons 7/6/2022 3:14:11 PM163 mg/Kg-dry 1231
    Surr: 2-Fluorobiphenyl 7/6/2022 3:14:11 PM50 - 150 %Rec 183.5
    Surr: o-Terphenyl 7/6/2022 3:14:11 PM50 - 150 %Rec 188.2

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/5/2022 6:30:37 PM5.88 mg/Kg-dry 1ND
    Surr: Toluene-d8 7/5/2022 6:30:37 PM65 - 135 %Rec 197.2
    Surr: 4-Bromofluorobenzene 7/5/2022 6:30:37 PM65 - 135 %Rec 192.2

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 6:30:37 PM0.0588 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 6:30:37 PM0.0942 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
Bromomethane 7/5/2022 6:30:37 PM0.177 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 6:30:37 PM0.0588 mg/Kg-dry 1ND
Chloroethane 7/5/2022 6:30:37 PM0.141 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 6:30:37 PM0.118 mg/Kg-dry 1ND
Acetone 7/5/2022 6:30:37 PM0.588 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 6:30:37 PM0.0177 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/5/2022 6:30:37 PM0.530 mg/Kg-dry 1ND
Chloroform 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 6:30:37 PM0.0883 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 6:30:37 PM0.0271 mg/Kg-dry 1ND
Benzene 7/5/2022 6:30:37 PM0.0235 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 6:30:37 PM0.0235 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 6:30:37 PM0.0235 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
Dibromomethane 7/5/2022 6:30:37 PM0.0235 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 6:30:37 PM0.0942 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-5-16

Collection Date: 6/23/2022 3:00:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-017

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Toluene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 6:30:37 PM0.0588 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 6:30:37 PM0.0883 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 6:30:37 PM0.0200 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 6:30:37 PM0.0235 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
Dibromochloromethane 7/5/2022 6:30:37 PM0.0235 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 6:30:37 PM0.0118 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 6:30:37 PM0.0706 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 6:30:37 PM0.0235 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 6:30:37 PM0.0588 mg/Kg-dry 1ND
o-Xylene 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
Styrene 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
Bromoform 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 6:30:37 PM0.0177 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 6:30:37 PM0.0471 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 6:30:37 PM0.0412 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 6:30:37 PM0.0471 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 6:30:37 PM0.0706 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 6:30:37 PM0.0588 mg/Kg-dry 1ND
Naphthalene 7/5/2022 6:30:37 PM0.118 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/5/2022 6:30:37 PM0.0588 mg/Kg-dry 1ND
    Surr: Dibromofluoromethane 7/5/2022 6:30:37 PM74.9 - 120 %Rec 193.7
    Surr: Toluene-d8 7/5/2022 6:30:37 PM76.7 - 125 %Rec 196.1
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Project: Prose Fircrest

Client Sample ID: SB-5-16

Collection Date: 6/23/2022 3:00:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-017

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

    Surr: 1-Bromo-4-fluorobenzene 7/5/2022 6:30:37 PM63.3 - 136 %Rec 192.2
NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 18.43
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Project: Prose Fircrest

Client Sample ID: SB-6-6

Collection Date: 6/23/2022 2:02:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-020

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 3:36:15 PM52.9 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 3:36:15 PM106 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 3:36:15 PM159 mg/Kg-dry 1ND
    Surr: 2-Fluorobiphenyl 7/6/2022 3:36:15 PM50 - 150 %Rec 173.0
    Surr: o-Terphenyl 7/6/2022 3:36:15 PM50 - 150 %Rec 177.6

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/5/2022 7:01:58 PM5.20 mg/Kg-dry 1ND
    Surr: Toluene-d8 7/5/2022 7:01:58 PM65 - 135 %Rec 196.5
    Surr: 4-Bromofluorobenzene 7/5/2022 7:01:58 PM65 - 135 %Rec 192.3

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 7:01:58 PM0.0520 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 7:01:58 PM0.0832 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
Bromomethane 7/5/2022 7:01:58 PM0.156 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 7:01:58 PM0.0520 mg/Kg-dry 1ND
Chloroethane 7/5/2022 7:01:58 PM0.125 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 7:01:58 PM0.104 mg/Kg-dry 1ND
Acetone 7/5/2022 7:01:58 PM0.520 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 7:01:58 PM0.0156 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/5/2022 7:01:58 PM0.468 mg/Kg-dry 1ND
Chloroform 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 7:01:58 PM0.0780 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 7:01:58 PM0.0239 mg/Kg-dry 1ND
Benzene 7/5/2022 7:01:58 PM0.0208 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 7:01:58 PM0.0208 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 7:01:58 PM0.0208 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
Dibromomethane 7/5/2022 7:01:58 PM0.0208 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 7:01:58 PM0.0832 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-6-6

Collection Date: 6/23/2022 2:02:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-020

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Toluene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 7:01:58 PM0.0520 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 7:01:58 PM0.0780 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 7:01:58 PM0.0177 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 7:01:58 PM0.0208 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
Dibromochloromethane 7/5/2022 7:01:58 PM0.0208 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 7:01:58 PM0.0104 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 7:01:58 PM0.0624 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 7:01:58 PM0.0208 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 7:01:58 PM0.0520 mg/Kg-dry 1ND
o-Xylene 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
Styrene 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
Bromoform 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 7:01:58 PM0.0156 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 7:01:58 PM0.0416 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 7:01:58 PM0.0364 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 7:01:58 PM0.0416 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 7:01:58 PM0.0624 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 7:01:58 PM0.0520 mg/Kg-dry 1ND
Naphthalene 7/5/2022 7:01:58 PM0.104 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/5/2022 7:01:58 PM0.0520 mg/Kg-dry 1ND
    Surr: Dibromofluoromethane 7/5/2022 7:01:58 PM74.9 - 120 %Rec 192.4
    Surr: Toluene-d8 7/5/2022 7:01:58 PM76.7 - 125 %Rec 195.1
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Project: Prose Fircrest

Client Sample ID: SB-6-6

Collection Date: 6/23/2022 2:02:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-020

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

    Surr: 1-Bromo-4-fluorobenzene 7/5/2022 7:01:58 PM63.3 - 136 %Rec 192.3
NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 113.0
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Project: Prose Fircrest

Client Sample ID: SB-6-15.5

Collection Date: 6/23/2022 2:30:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-022

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 4:27:54 PM51.0 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 4:27:54 PM102 mg/Kg-dry 11,640
Total Petroleum Hydrocarbons 7/6/2022 4:27:54 PM153 mg/Kg-dry 11,640
    Surr: 2-Fluorobiphenyl 7/6/2022 4:27:54 PM50 - 150 %Rec 189.7
    Surr: o-Terphenyl 7/6/2022 4:27:54 PM50 - 150 %Rec 196.8

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/5/2022 7:33:21 PM6.49 mg/Kg-dry 120.5
    Surr: Toluene-d8 7/5/2022 7:33:21 PM65 - 135 %Rec 196.6
    Surr: 4-Bromofluorobenzene 7/5/2022 7:33:21 PM65 - 135 %Rec 195.3
NOTES:
GRO - Indicates the presence of unresolved compounds in the gasoline range.

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 7:33:21 PM0.0649 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 7:33:21 PM0.104 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
Bromomethane 7/5/2022 7:33:21 PM0.195 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 7:33:21 PM0.0649 mg/Kg-dry 1ND
Chloroethane 7/5/2022 7:33:21 PM0.156 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 7:33:21 PM0.130 mg/Kg-dry 1ND
Acetone 7/5/2022 7:33:21 PM0.649 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 7:33:21 PM0.0195 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/5/2022 7:33:21 PM0.584 mg/Kg-dry 1ND
Chloroform 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 7:33:21 PM0.0974 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 7:33:21 PM0.0299 mg/Kg-dry 1ND
Benzene 7/5/2022 7:33:21 PM0.0260 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 7:33:21 PM0.0260 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 7:33:21 PM0.0260 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-6-15.5

Collection Date: 6/23/2022 2:30:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-022

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dibromomethane 7/5/2022 7:33:21 PM0.0260 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 7:33:21 PM0.104 mg/Kg-dry 1ND
Toluene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 7:33:21 PM0.0649 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 7:33:21 PM0.0974 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 7:33:21 PM0.0221 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 7:33:21 PM0.0260 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
Dibromochloromethane 7/5/2022 7:33:21 PM0.0260 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 7:33:21 PM0.0130 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 7:33:21 PM0.0779 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 7:33:21 PM0.0260 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 7:33:21 PM0.0649 mg/Kg-dry 1ND
o-Xylene 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
Styrene 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
Bromoform 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 7:33:21 PM0.0195 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 7:33:21 PM0.0519 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 7:33:21 PM0.0454 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 7:33:21 PM0.0519 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 7:33:21 PM0.0779 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 7:33:21 PM0.0649 mg/Kg-dry 1ND
Naphthalene D 7/6/2022 2:20:25 PM1.30 mg/Kg-dry 102.23
1,2,3-Trichlorobenzene 7/5/2022 7:33:21 PM0.0649 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-6-15.5

Collection Date: 6/23/2022 2:30:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-022

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

    Surr: Dibromofluoromethane 7/5/2022 7:33:21 PM74.9 - 120 %Rec 191.4
    Surr: Toluene-d8 7/5/2022 7:33:21 PM76.7 - 125 %Rec 195.3
    Surr: 1-Bromo-4-fluorobenzene 7/5/2022 7:33:21 PM63.3 - 136 %Rec 195.3
NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 17.83

Revision v1
Page 32 of 100

CLIE
NT R

EVIEW D
RAFT



Project: Prose Fircrest

Client Sample ID: SB-7-5.5

Collection Date: 6/23/2022 1:15:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-027

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 4:49:58 PM52.9 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 4:49:58 PM106 mg/Kg-dry 1147
Total Petroleum Hydrocarbons 7/6/2022 4:49:58 PM159 mg/Kg-dry 1ND
    Surr: 2-Fluorobiphenyl 7/6/2022 4:49:58 PM50 - 150 %Rec 173.9
    Surr: o-Terphenyl 7/6/2022 4:49:58 PM50 - 150 %Rec 178.0

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/6/2022 1:49:03 PM5.50 mg/Kg-dry 1ND
    Surr: Toluene-d8 7/6/2022 1:49:03 PM65 - 135 %Rec 197.6
    Surr: 4-Bromofluorobenzene 7/6/2022 1:49:03 PM65 - 135 %Rec 192.3

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 8:04:42 PM0.0550 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 8:04:42 PM0.0880 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
Bromomethane 7/5/2022 8:04:42 PM0.165 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 8:04:42 PM0.0550 mg/Kg-dry 1ND
Chloroethane 7/5/2022 8:04:42 PM0.132 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 8:04:42 PM0.110 mg/Kg-dry 1ND
Acetone 7/5/2022 8:04:42 PM0.550 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 8:04:42 PM0.0165 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/5/2022 8:04:42 PM0.495 mg/Kg-dry 1ND
Chloroform 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 8:04:42 PM0.0825 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 8:04:42 PM0.0253 mg/Kg-dry 1ND
Benzene 7/5/2022 8:04:42 PM0.0220 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 8:04:42 PM0.0220 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 8:04:42 PM0.0220 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
Dibromomethane 7/5/2022 8:04:42 PM0.0220 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 8:04:42 PM0.0880 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-7-5.5

Collection Date: 6/23/2022 1:15:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-027

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Toluene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 8:04:42 PM0.0550 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 8:04:42 PM0.0825 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 8:04:42 PM0.0187 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 8:04:42 PM0.0220 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
Dibromochloromethane 7/5/2022 8:04:42 PM0.0220 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 8:04:42 PM0.0110 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 8:04:42 PM0.0660 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 8:04:42 PM0.0220 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 8:04:42 PM0.0550 mg/Kg-dry 1ND
o-Xylene 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
Styrene 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
Bromoform 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 8:04:42 PM0.0165 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 8:04:42 PM0.0440 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 8:04:42 PM0.0385 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 8:04:42 PM0.0440 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 8:04:42 PM0.0660 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 8:04:42 PM0.0550 mg/Kg-dry 1ND
Naphthalene 7/6/2022 1:49:03 PM0.110 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/5/2022 8:04:42 PM0.0550 mg/Kg-dry 1ND
    Surr: Dibromofluoromethane 7/5/2022 8:04:42 PM74.9 - 120 %Rec 194.2
    Surr: Toluene-d8 7/5/2022 8:04:42 PM76.7 - 125 %Rec 1109
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Project: Prose Fircrest

Client Sample ID: SB-7-5.5

Collection Date: 6/23/2022 1:15:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-027

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

    Surr: 1-Bromo-4-fluorobenzene 7/5/2022 8:04:42 PM63.3 - 136 %Rec 195.3

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 111.9
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Project: Prose Fircrest

Client Sample ID: SB-7-15

Collection Date: 6/23/2022 1:36:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-030

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 5:12:06 PM54.9 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 5:12:06 PM110 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 5:12:06 PM165 mg/Kg-dry 1ND
    Surr: 2-Fluorobiphenyl 7/6/2022 5:12:06 PM50 - 150 %Rec 170.5
    Surr: o-Terphenyl 7/6/2022 5:12:06 PM50 - 150 %Rec 175.1

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/5/2022 8:35:59 PM5.48 mg/Kg-dry 18.61
    Surr: Toluene-d8 7/5/2022 8:35:59 PM65 - 135 %Rec 197.3
    Surr: 4-Bromofluorobenzene 7/5/2022 8:35:59 PM65 - 135 %Rec 195.5
NOTES:
GRO - Indicates the presence of unresolved compounds in the gasoline range.

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 8:35:59 PM0.0548 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 8:35:59 PM0.0877 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
Bromomethane 7/5/2022 8:35:59 PM0.164 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 8:35:59 PM0.0548 mg/Kg-dry 1ND
Chloroethane 7/5/2022 8:35:59 PM0.132 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 8:35:59 PM0.110 mg/Kg-dry 1ND
Acetone 7/5/2022 8:35:59 PM0.548 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 8:35:59 PM0.0164 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/5/2022 8:35:59 PM0.493 mg/Kg-dry 1ND
Chloroform 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 8:35:59 PM0.0822 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 8:35:59 PM0.0252 mg/Kg-dry 1ND
Benzene 7/5/2022 8:35:59 PM0.0219 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 8:35:59 PM0.0219 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 8:35:59 PM0.0219 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-7-15

Collection Date: 6/23/2022 1:36:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-030

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dibromomethane 7/5/2022 8:35:59 PM0.0219 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 8:35:59 PM0.0877 mg/Kg-dry 1ND
Toluene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 8:35:59 PM0.0548 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 8:35:59 PM0.0822 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 8:35:59 PM0.0186 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 8:35:59 PM0.0219 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
Dibromochloromethane 7/5/2022 8:35:59 PM0.0219 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 8:35:59 PM0.0110 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 8:35:59 PM0.0658 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 8:35:59 PM0.0219 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 8:35:59 PM0.0548 mg/Kg-dry 1ND
o-Xylene 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
Styrene 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
Bromoform 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 8:35:59 PM0.0164 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 8:35:59 PM0.0438 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 8:35:59 PM0.0384 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 8:35:59 PM0.0438 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 8:35:59 PM0.0658 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 8:35:59 PM0.0548 mg/Kg-dry 1ND
Naphthalene 7/5/2022 8:35:59 PM0.110 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/5/2022 8:35:59 PM0.0548 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-7-15

Collection Date: 6/23/2022 1:36:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-030

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

    Surr: Dibromofluoromethane 7/5/2022 8:35:59 PM74.9 - 120 %Rec 187.7
    Surr: Toluene-d8 7/5/2022 8:35:59 PM76.7 - 125 %Rec 192.4
    Surr: 1-Bromo-4-fluorobenzene 7/5/2022 8:35:59 PM63.3 - 136 %Rec 195.4
NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 111.6
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Project: Prose Fircrest

Client Sample ID: SB-8-6.5

Collection Date: 6/23/2022 11:55:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-034

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 5:34:25 PM53.5 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 5:34:25 PM107 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 5:34:25 PM161 mg/Kg-dry 1ND
    Surr: 2-Fluorobiphenyl 7/6/2022 5:34:25 PM50 - 150 %Rec 174.4
    Surr: o-Terphenyl 7/6/2022 5:34:25 PM50 - 150 %Rec 177.8

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/5/2022 9:07:20 PM5.69 mg/Kg-dry 1ND
    Surr: Toluene-d8 7/5/2022 9:07:20 PM65 - 135 %Rec 196.3
    Surr: 4-Bromofluorobenzene 7/5/2022 9:07:20 PM65 - 135 %Rec 194.0

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 9:07:20 PM0.0569 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 9:07:20 PM0.0910 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
Bromomethane 7/5/2022 9:07:20 PM0.171 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 9:07:20 PM0.0569 mg/Kg-dry 1ND
Chloroethane 7/5/2022 9:07:20 PM0.136 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 9:07:20 PM0.114 mg/Kg-dry 1ND
Acetone 7/5/2022 9:07:20 PM0.569 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 9:07:20 PM0.0171 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/5/2022 9:07:20 PM0.512 mg/Kg-dry 1ND
Chloroform 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 9:07:20 PM0.0853 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 9:07:20 PM0.0262 mg/Kg-dry 1ND
Benzene 7/5/2022 9:07:20 PM0.0227 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 9:07:20 PM0.0227 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 9:07:20 PM0.0227 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
Dibromomethane 7/5/2022 9:07:20 PM0.0227 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 9:07:20 PM0.0910 mg/Kg-dry 1ND

Revision v1
Page 39 of 100

CLIE
NT R

EVIEW D
RAFT



Project: Prose Fircrest

Client Sample ID: SB-8-6.5

Collection Date: 6/23/2022 11:55:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-034

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Toluene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 9:07:20 PM0.0569 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 9:07:20 PM0.0853 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 9:07:20 PM0.0193 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 9:07:20 PM0.0227 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
Dibromochloromethane 7/5/2022 9:07:20 PM0.0227 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 9:07:20 PM0.0114 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 9:07:20 PM0.0682 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 9:07:20 PM0.0227 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 9:07:20 PM0.0569 mg/Kg-dry 1ND
o-Xylene 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
Styrene 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
Bromoform 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 9:07:20 PM0.0171 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 9:07:20 PM0.0455 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 9:07:20 PM0.0398 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 9:07:20 PM0.0455 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 9:07:20 PM0.0682 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 9:07:20 PM0.0569 mg/Kg-dry 1ND
Naphthalene 7/5/2022 9:07:20 PM0.114 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/5/2022 9:07:20 PM0.0569 mg/Kg-dry 1ND
    Surr: Dibromofluoromethane 7/5/2022 9:07:20 PM74.9 - 120 %Rec 190.8
    Surr: Toluene-d8 7/5/2022 9:07:20 PM76.7 - 125 %Rec 195.7
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Project: Prose Fircrest

Client Sample ID: SB-8-6.5

Collection Date: 6/23/2022 11:55:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-034

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

    Surr: 1-Bromo-4-fluorobenzene 7/5/2022 9:07:20 PM63.3 - 136 %Rec 193.9
NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 111.4
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Project: Prose Fircrest

Client Sample ID: SB-8-11

Collection Date: 6/23/2022 12:45:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-035

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 6:41:08 PM53.7 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 6:41:08 PM107 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 6:41:08 PM161 mg/Kg-dry 1ND
    Surr: 2-Fluorobiphenyl 7/6/2022 6:41:08 PM50 - 150 %Rec 172.0
    Surr: o-Terphenyl 7/6/2022 6:41:08 PM50 - 150 %Rec 176.2

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/5/2022 9:38:43 PM4.87 mg/Kg-dry 111.5
    Surr: Toluene-d8 7/5/2022 9:38:43 PM65 - 135 %Rec 196.0
    Surr: 4-Bromofluorobenzene 7/5/2022 9:38:43 PM65 - 135 %Rec 197.5
NOTES:
GRO - Indicates the presence of unresolved compounds in the gasoline range.

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 9:38:43 PM0.0487 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 9:38:43 PM0.0780 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
Bromomethane 7/5/2022 9:38:43 PM0.146 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 9:38:43 PM0.0487 mg/Kg-dry 1ND
Chloroethane 7/5/2022 9:38:43 PM0.117 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 9:38:43 PM0.0975 mg/Kg-dry 1ND
Acetone 7/5/2022 9:38:43 PM0.487 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 9:38:43 PM0.0146 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 10.0918
(MEK) 2-Butanone 7/5/2022 9:38:43 PM0.439 mg/Kg-dry 1ND
Chloroform 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 9:38:43 PM0.0731 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 9:38:43 PM0.0224 mg/Kg-dry 1ND
Benzene 7/5/2022 9:38:43 PM0.0195 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 9:38:43 PM0.0195 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 9:38:43 PM0.0195 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-8-11

Collection Date: 6/23/2022 12:45:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-035

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dibromomethane 7/5/2022 9:38:43 PM0.0195 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 9:38:43 PM0.0780 mg/Kg-dry 1ND
Toluene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 9:38:43 PM0.0487 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 9:38:43 PM0.0731 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 9:38:43 PM0.0166 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 9:38:43 PM0.0195 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
Dibromochloromethane 7/5/2022 9:38:43 PM0.0195 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 9:38:43 PM0.00975 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 9:38:43 PM0.0585 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 9:38:43 PM0.0195 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 9:38:43 PM0.0487 mg/Kg-dry 1ND
o-Xylene 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
Styrene 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
Bromoform 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 9:38:43 PM0.0146 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 9:38:43 PM0.0390 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 9:38:43 PM0.0341 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 9:38:43 PM0.0390 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 9:38:43 PM0.0585 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 9:38:43 PM0.0487 mg/Kg-dry 1ND
Naphthalene 7/5/2022 9:38:43 PM0.0975 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/5/2022 9:38:43 PM0.0487 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-8-11

Collection Date: 6/23/2022 12:45:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-035

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

    Surr: Dibromofluoromethane 7/5/2022 9:38:43 PM74.9 - 120 %Rec 192.3
    Surr: Toluene-d8 7/5/2022 9:38:43 PM76.7 - 125 %Rec 193.6
    Surr: 1-Bromo-4-fluorobenzene 7/5/2022 9:38:43 PM63.3 - 136 %Rec 197.4
NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Mercury by EPA Method 7471B Analyst: SSBatch ID:  37018

Mercury 7/5/2022 2:58:08 PM0.271 mg/Kg-dry 1ND

Total Metals by EPA Method 6020B Analyst: EHBatch ID:  37001

Arsenic 7/5/2022 2:48:59 PM0.100 mg/Kg-dry 11.80
Barium 7/5/2022 2:48:59 PM0.500 mg/Kg-dry 161.4
Cadmium 7/5/2022 2:48:59 PM0.167 mg/Kg-dry 1ND
Chromium 7/5/2022 2:48:59 PM0.333 mg/Kg-dry 122.5
Lead 7/5/2022 2:48:59 PM0.167 mg/Kg-dry 11.96
Selenium 7/5/2022 2:48:59 PM0.167 mg/Kg-dry 10.724
Silver 7/5/2022 2:48:59 PM0.125 mg/Kg-dry 1ND

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 113.6

Revision v1
Page 44 of 100

CLIE
NT R

EVIEW D
RAFT



Project: Prose Fircrest

Client Sample ID: SB-8-14

Collection Date: 6/23/2022 12:50:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-036

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 6:52:14 PM53.2 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 6:52:14 PM106 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 6:52:14 PM160 mg/Kg-dry 1ND
    Surr: 2-Fluorobiphenyl 7/6/2022 6:52:14 PM50 - 150 %Rec 174.4
    Surr: o-Terphenyl 7/6/2022 6:52:14 PM50 - 150 %Rec 175.3

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/6/2022 12:47:04 AM4.98 mg/Kg-dry 1ND
    Surr: Toluene-d8 7/6/2022 12:47:04 AM65 - 135 %Rec 196.3
    Surr: 4-Bromofluorobenzene 7/6/2022 12:47:04 AM65 - 135 %Rec 192.5

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/6/2022 12:47:04 AM0.0498 mg/Kg-dry 1ND
Chloromethane Q 7/6/2022 12:47:04 AM0.0796 mg/Kg-dry 1ND
Vinyl chloride 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
Bromomethane 7/6/2022 12:47:04 AM0.149 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/6/2022 12:47:04 AM0.0498 mg/Kg-dry 1ND
Chloroethane 7/6/2022 12:47:04 AM0.119 mg/Kg-dry 1ND
1,1-Dichloroethene 7/6/2022 12:47:04 AM0.0995 mg/Kg-dry 1ND
Acetone 7/6/2022 12:47:04 AM0.498 mg/Kg-dry 1ND
Methylene chloride 7/6/2022 12:47:04 AM0.0149 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
1,1-Dichloroethane 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/6/2022 12:47:04 AM0.448 mg/Kg-dry 1ND
Chloroform 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
1,1-Dichloropropene 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
Carbon tetrachloride 7/6/2022 12:47:04 AM0.0746 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/6/2022 12:47:04 AM0.0229 mg/Kg-dry 1ND
Benzene 7/6/2022 12:47:04 AM0.0199 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/6/2022 12:47:04 AM0.0199 mg/Kg-dry 1ND
1,2-Dichloropropane 7/6/2022 12:47:04 AM0.0199 mg/Kg-dry 1ND
Bromodichloromethane 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
Dibromomethane 7/6/2022 12:47:04 AM0.0199 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/6/2022 12:47:04 AM0.0796 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-8-14

Collection Date: 6/23/2022 12:50:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-036

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Toluene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/6/2022 12:47:04 AM0.0498 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/6/2022 12:47:04 AM0.0746 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/6/2022 12:47:04 AM0.0169 mg/Kg-dry 1ND
1,3-Dichloropropane 7/6/2022 12:47:04 AM0.0199 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
Dibromochloromethane 7/6/2022 12:47:04 AM0.0199 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/6/2022 12:47:04 AM0.00995 mg/Kg-dry 1ND
2-Hexanone (MBK) Q 7/6/2022 12:47:04 AM0.0597 mg/Kg-dry 1ND
Chlorobenzene 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/6/2022 12:47:04 AM0.0199 mg/Kg-dry 1ND
Ethylbenzene 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
m,p-Xylene 7/6/2022 12:47:04 AM0.0498 mg/Kg-dry 1ND
o-Xylene 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
Styrene 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
Isopropylbenzene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
Bromoform 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/6/2022 12:47:04 AM0.0149 mg/Kg-dry 1ND
n-Propylbenzene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
Bromobenzene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
2-Chlorotoluene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
4-Chlorotoluene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
tert-Butylbenzene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/6/2022 12:47:04 AM0.0398 mg/Kg-dry 1ND
sec-Butylbenzene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
4-Isopropyltoluene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/6/2022 12:47:04 AM0.0348 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
n-Butylbenzene 7/6/2022 12:47:04 AM0.0398 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/6/2022 12:47:04 AM0.0597 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/6/2022 12:47:04 AM0.0498 mg/Kg-dry 1ND
Naphthalene 7/6/2022 12:47:04 AM0.0995 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/6/2022 12:47:04 AM0.0498 mg/Kg-dry 1ND
    Surr: Dibromofluoromethane 7/6/2022 12:47:04 AM74.9 - 120 %Rec 191.9
    Surr: Toluene-d8 7/6/2022 12:47:04 AM76.7 - 125 %Rec 195.2

Revision v1
Page 46 of 100

CLIE
NT R

EVIEW D
RAFT



Project: Prose Fircrest

Client Sample ID: SB-8-14

Collection Date: 6/23/2022 12:50:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-036

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

    Surr: 1-Bromo-4-fluorobenzene 7/6/2022 12:47:04 AM63.3 - 136 %Rec 192.5
NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 110.1
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Project: Prose Fircrest

Client Sample ID: SB-12-0.5

Collection Date: 6/23/2022 3:10:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-039

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 7:03:20 PM51.1 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 7:03:20 PM102 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 7:03:20 PM153 mg/Kg-dry 1ND
    Surr: 2-Fluorobiphenyl 7/6/2022 7:03:20 PM50 - 150 %Rec 172.5
    Surr: o-Terphenyl 7/6/2022 7:03:20 PM50 - 150 %Rec 176.5

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 17.66
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Project: Prose Fircrest

Client Sample ID: SB-12-6

Collection Date: 6/23/2022 3:20:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-040

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 7:14:25 PM52.6 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 7:14:25 PM105 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 7:14:25 PM158 mg/Kg-dry 1ND
    Surr: 2-Fluorobiphenyl 7/6/2022 7:14:25 PM50 - 150 %Rec 174.1
    Surr: o-Terphenyl 7/6/2022 7:14:25 PM50 - 150 %Rec 177.0

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 111.1
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Project: Prose Fircrest

Client Sample ID: SB-3-1

Collection Date: 6/22/2022 10:08:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-042

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Vinyl chloride 7/6/2022 1:18:25 AM0.0242 mg/Kg-dry 1ND
1,1-Dichloroethene 7/6/2022 1:18:25 AM0.0969 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/6/2022 1:18:25 AM0.0291 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/6/2022 1:18:25 AM0.0242 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/6/2022 1:18:25 AM0.0194 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/6/2022 1:18:25 AM0.0291 mg/Kg-dry 1ND
    Surr: Dibromofluoromethane 7/6/2022 1:18:25 AM74.9 - 120 %Rec 190.2
    Surr: Toluene-d8 7/6/2022 1:18:25 AM76.7 - 125 %Rec 192.1
    Surr: 1-Bromo-4-fluorobenzene 7/6/2022 1:18:25 AM63.3 - 136 %Rec 195.4

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 114.6

Revision v1
Page 50 of 100

CLIE
NT R

EVIEW D
RAFT



Project: Prose Fircrest

Client Sample ID: SB-3-8

Collection Date: 6/22/2022 10:45:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-044

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Vinyl chloride 7/6/2022 1:49:47 AM0.0199 mg/Kg-dry 1ND
1,1-Dichloroethene 7/6/2022 1:49:47 AM0.0794 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/6/2022 1:49:47 AM0.0238 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/6/2022 1:49:47 AM0.0199 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/6/2022 1:49:47 AM0.0159 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/6/2022 1:49:47 AM0.0238 mg/Kg-dry 1ND
    Surr: Dibromofluoromethane 7/6/2022 1:49:47 AM74.9 - 120 %Rec 192.4
    Surr: Toluene-d8 7/6/2022 1:49:47 AM76.7 - 125 %Rec 196.9
    Surr: 1-Bromo-4-fluorobenzene 7/6/2022 1:49:47 AM63.3 - 136 %Rec 193.6

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 18.84

Revision v1
Page 51 of 100

CLIE
NT R

EVIEW D
RAFT



Project: Prose Fircrest

Client Sample ID: SB-9-3

Collection Date: 6/22/2022 12:40:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-052

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 7:36:37 PM54.4 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 7:36:37 PM109 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 7:36:37 PM163 mg/Kg-dry 1ND
    Surr: 2-Fluorobiphenyl 7/6/2022 7:36:37 PM50 - 150 %Rec 176.1
    Surr: o-Terphenyl 7/6/2022 7:36:37 PM50 - 150 %Rec 178.9

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 112.3
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Project: Prose Fircrest

Client Sample ID: SB-9-15

Collection Date: 6/22/2022 1:37:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-055

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 7:47:50 PM50.0 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 7:47:50 PM100 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 7:47:50 PM150 mg/Kg-dry 1ND
    Surr: 2-Fluorobiphenyl 7/6/2022 7:47:50 PM50 - 150 %Rec 180.4
    Surr: o-Terphenyl 7/6/2022 7:47:50 PM50 - 150 %Rec 182.6

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 19.04
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Project: Prose Fircrest

Client Sample ID: SB-10-1

Collection Date: 6/22/2022 2:05:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-057

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 7:58:57 PM53.1 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 7:58:57 PM106 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 7:58:57 PM159 mg/Kg-dry 1ND
    Surr: 2-Fluorobiphenyl 7/6/2022 7:58:57 PM50 - 150 %Rec 177.4
    Surr: o-Terphenyl 7/6/2022 7:58:57 PM50 - 150 %Rec 178.7

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76629

Percent Moisture 7/6/2022 9:37:47 AM0.500 wt% 111.6
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Project: Prose Fircrest

Client Sample ID: SB-10-11

Collection Date: 6/22/2022 2:30:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-059

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 8:10:03 PM56.4 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 8:10:03 PM113 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 8:10:03 PM169 mg/Kg-dry 1ND
    Surr: 2-Fluorobiphenyl 7/6/2022 8:10:03 PM50 - 150 %Rec 175.1
    Surr: o-Terphenyl 7/6/2022 8:10:03 PM50 - 150 %Rec 177.5

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76629

Percent Moisture 7/6/2022 9:37:47 AM0.500 wt% 112.1
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Total Metals by EPA Method 6020B

7/18/2022Date:

Sample ID: MB-37001

Batch ID: 37001 Analysis Date: 7/5/2022

Prep Date: 7/1/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: MBLKS

RunNo: 76612

SeqNo: 1572156

MBLKSampType:

Arsenic 0.0923ND
Barium 0.462ND
Cadmium 0.154ND
Chromium 0.308ND
Lead 0.154ND
Selenium 0.154ND
Silver 0.115ND

Sample ID: LCS-37001

Batch ID: 37001 Analysis Date: 7/5/2022

Prep Date: 7/1/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: LCSS

RunNo: 76612

SeqNo: 1572157

LCSSampType:

Arsenic 40.65 95.6 80 1200.0976 038.9
Barium 40.65 104 80 1200.488 042.2
Cadmium 2.033 102 80 1200.163 02.08
Chromium 40.65 98.8 80 1200.325 040.2
Lead 20.33 103 80 1200.163 020.8
Selenium 4.065 92.8 80 1200.163 03.77
Silver 2.033 101 80 1200.122 02.04

Sample ID: 2206511-001AMS

Batch ID: 37001 Analysis Date: 7/5/2022

Prep Date: 7/1/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: BATCH

RunNo: 76612

SeqNo: 1572160

MSSampType:

Arsenic 37.31 98.7 75 1250.0896 0.448037.3
Barium 37.31 105 75 1250.448 12.5851.9
Cadmium 1.866 100 75 1250.149 0.058801.93
Chromium 37.31 93.1 75 1250.299 4.48139.2
Lead 18.66 98.5 75 1250.149 1.07019.5
Selenium 3.731 106 75 1250.149 03.94
Silver 1.866 97.1 75 1250.112 0.11611.93
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Total Metals by EPA Method 6020B

7/18/2022Date:

Sample ID: 2206511-001AMS

Batch ID: 37001 Analysis Date: 7/5/2022

Prep Date: 7/1/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: BATCH

RunNo: 76612

SeqNo: 1572160

MSSampType:

Sample ID: 2206511-001AMSD

Batch ID: 37001 Analysis Date: 7/5/2022

Prep Date: 7/1/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: BATCH

RunNo: 76612

SeqNo: 1572161

MSDSampType:

Arsenic 37.88 99.1 75 125 200.0909 0.4480 37.28 1.9138.0
Barium 37.88 105 75 125 200.455 12.58 51.86 0.82552.3
Cadmium 1.894 103 75 125 200.152 0.05880 1.930 3.572.00
Chromium 37.88 95.7 75 125 200.303 4.481 39.21 3.7940.7
Lead 18.94 99.3 75 125 200.152 1.070 19.46 2.1619.9
Selenium 3.788 103 75 125 200.152 0 3.942 1.113.90
Silver 1.894 96.8 75 125 200.114 0.1161 1.927 1.201.95
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Mercury by EPA Method 7471B

7/18/2022Date:

Sample ID: MB-37018

Batch ID: 37018 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: MBLKS

RunNo: 76618

SeqNo: 1572348

MBLKSampType:

Mercury 0.250ND

Sample ID: LCS-37018

Batch ID: 37018 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: LCSS

RunNo: 76618

SeqNo: 1572350

LCSSampType:

Mercury 0.5000 101 80 1200.250 00.504

Sample ID: 2206436-001ADUP

Batch ID: 37018 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: SB-100-0.5

RunNo: 76618

SeqNo: 1572355

DUPSampType:

Mercury 200.254 0ND

Sample ID: 2206436-001AMS

Batch ID: 37018 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: SB-100-0.5

RunNo: 76618

SeqNo: 1572357

MSSampType:

Mercury 0.5300 105 70 1300.265 0.031880.589

Sample ID: 2206436-001AMSD

Batch ID: 37018 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: SB-100-0.5

RunNo: 76618

SeqNo: 1572359

MSDSampType:

Mercury 0.5363 98.5 70 130 200.268 0.03188 0.5893 5.120.560
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Mercury by EPA Method 7471B

7/18/2022Date:

Sample ID: 2207024-005ADUP

Batch ID: 37018 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 76618

SeqNo: 1572379

DUPSampType:

Mercury 200.300 0ND

Sample ID: 2207024-005AMS

Batch ID: 37018 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 76618

SeqNo: 1572380

MSSampType:

Mercury 0.5976 92.1 70 1300.299 0.041230.592
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext.

7/18/2022Date:

Sample ID: MB-37029

Batch ID: 37029 Analysis Date: 7/6/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: MBLKS

RunNo: 76665

SeqNo: 1573327

MBLKSampType:

Diesel (Fuel Oil) 50.0ND
Heavy Oil 100ND
Total Petroleum Hydrocarbons 150ND
    Surr: 2-Fluorobiphenyl 10.00 78.8 50 1507.88
    Surr: o-Terphenyl 10.00 79.7 50 1507.97

Sample ID: LCS-37029

Batch ID: 37029 Analysis Date: 7/6/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: LCSS

RunNo: 76665

SeqNo: 1573328

LCSSampType:

Total Petroleum Hydrocarbons 500.0 95.3 65.4 132150 0476
    Surr: 2-Fluorobiphenyl 10.00 84.5 50 1508.45
    Surr: o-Terphenyl 10.00 95.8 50 1509.58

Sample ID: 2206436-001AMS

Batch ID: 37029 Analysis Date: 7/6/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: SB-100-0.5

RunNo: 76665

SeqNo: 1573330

MSSampType:

Total Petroleum Hydrocarbons 531.6 97.3 51.3 140159 0517
    Surr: 2-Fluorobiphenyl 10.63 86.6 50 1509.21
    Surr: o-Terphenyl 10.63 94.7 50 15010.1

Sample ID: 2206436-001AMSD

Batch ID: 37029 Analysis Date: 7/6/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: SB-100-0.5

RunNo: 76665

SeqNo: 1573331

MSDSampType:

Total Petroleum Hydrocarbons 529.5 90.8 51.3 140 30159 0 517.3 7.30481
    Surr: 2-Fluorobiphenyl 10.59 79.2 50 150 08.39
    Surr: o-Terphenyl 10.59 90.4 50 150 09.57
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext.

7/18/2022Date:

Sample ID: 2206436-040ADUP

Batch ID: 37029 Analysis Date: 7/6/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: SB-12-6

RunNo: 76665

SeqNo: 1573347

DUPSampType:

Diesel (Fuel Oil) 3051.0 0ND
Heavy Oil 30102 0ND
Total Petroleum Hydrocarbons 30153 0ND
    Surr: 2-Fluorobiphenyl 10.21 72.4 50 150 07.39
    Surr: o-Terphenyl 10.21 74.4 50 150 07.60
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Polyaromatic Hydrocarbons by EPA Method 8270 (SIM)

7/18/2022Date:

Sample ID: MB-37014

Batch ID: 37014 Analysis Date: 7/8/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

RL

Client ID: MBLKS

RunNo: 76726

SeqNo: 1574579

MBLKSampType:

Benz(a)anthracene 20.0ND
Chrysene 40.0ND
Benzo(b)fluoranthene 20.0ND
Benzo(k)fluoranthene 20.0ND
Benzo(a)pyrene 20.0ND
Indeno(1,2,3-cd)pyrene 40.0ND
Dibenz(a,h)anthracene 40.0ND
    Surr: 2-Fluorobiphenyl 1,000 97.2 69.4 124972
    Surr: Terphenyl-d14 (surr) 1,000 115 68.7 1491,150

Sample ID: 2206436-001AMS

Batch ID: 37014 Analysis Date: 7/8/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg-dry

RL

Client ID: SB-100-0.5

RunNo: 76726

SeqNo: 1574582

MSSampType:

Benz(a)anthracene 2,003 96.0 53.4 11220.0 4.9781,930
Chrysene 2,003 93.3 52 10540.1 01,870
Benzo(b)fluoranthene 2,003 98.2 51.3 11920.0 01,970
Benzo(k)fluoranthene 2,003 95.4 50.3 10820.0 01,910
Benzo(a)pyrene 2,003 91.5 48.5 10620.0 01,830
Indeno(1,2,3-cd)pyrene 2,003 98.0 42.1 11340.1 01,960
Dibenz(a,h)anthracene 2,003 95.1 40.4 11440.1 01,910
    Surr: 2-Fluorobiphenyl 1,002 86.3 69.4 124864
    Surr: Terphenyl-d14 (surr) 1,002 93.5 68.7 149937

Sample ID: 2206436-001AMSD

Batch ID: 37014 Analysis Date: 7/8/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg-dry

RL

Client ID: SB-100-0.5

RunNo: 76726

SeqNo: 1574583

MSDSampType:

Benz(a)anthracene 1,987 95.3 53.4 112 3019.9 4.978 1,929 1.581,900
Chrysene 1,987 91.9 52 105 3039.7 0 1,869 2.351,830
Benzo(b)fluoranthene 1,987 96.9 51.3 119 3019.9 0 1,968 2.211,930
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Polyaromatic Hydrocarbons by EPA Method 8270 (SIM)

7/18/2022Date:

Sample ID: 2206436-001AMSD

Batch ID: 37014 Analysis Date: 7/8/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg-dry

RL

Client ID: SB-100-0.5

RunNo: 76726

SeqNo: 1574583

MSDSampType:

Benzo(k)fluoranthene 1,987 94.1 50.3 108 3019.9 0 1,912 2.271,870
Benzo(a)pyrene 1,987 89.9 48.5 106 3019.9 0 1,832 2.561,790
Indeno(1,2,3-cd)pyrene 1,987 96.4 42.1 113 3039.7 0 1,963 2.491,910
Dibenz(a,h)anthracene 1,987 93.7 40.4 114 3039.7 0 1,905 2.281,860
    Surr: 2-Fluorobiphenyl 993.3 83.4 69.4 124 0828
    Surr: Terphenyl-d14 (surr) 993.3 90.2 68.7 149 0896

Sample ID: LCS-37014

Batch ID: 37014 Analysis Date: 7/11/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

RL

Client ID: LCSS

RunNo: 76726

SeqNo: 1574763

LCSSampType:

Benz(a)anthracene 2,000 113 62.8 12320.0 02,260
Chrysene 2,000 114 56.7 12440.0 02,280
Benzo(b)fluoranthene 2,000 113 66.1 12020.0 02,270
Benzo(k)fluoranthene 2,000 112 60.5 11520.0 02,250
Benzo(a)pyrene 2,000 103 59 10820.0 02,060
Indeno(1,2,3-cd)pyrene 2,000 100 55.8 12340.0 02,000
Dibenz(a,h)anthracene 2,000 97.5 56.4 12340.0 01,950
    Surr: 2-Fluorobiphenyl 1,000 92.2 69.4 124922
    Surr: Terphenyl-d14 (surr) 1,000 104 68.7 1491,040
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Polychlorinated Biphenyls (PCB) by EPA 8082

7/18/2022Date:

Sample ID: MB-37015

Batch ID: 37015 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: MBLKS

RunNo: 76624

SeqNo: 1572412

MBLKSampType:

Aroclor 1016 0.0500ND
Aroclor 1221 0.0500ND
Aroclor 1232 0.0500ND
Aroclor 1242 0.0500ND
Aroclor 1248 0.0500ND
Aroclor 1254 0.0500ND
Aroclor 1260 0.0500ND
Aroclor 1262 0.0500ND
Aroclor 1268 0.0500ND
Total PCBs 0.0500ND
    Surr: Decachlorobiphenyl 200.0 60.0 9.77 154120
    Surr: Tetrachloro-m-xylene 200.0 62.6 24.2 187125

Sample ID: 2206436-002AMS

Batch ID: 37015 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: SB-1-0.5

RunNo: 76624

SeqNo: 1572416

MSSampType:

Aroclor 1016 1.081 65.2 55.6 1880.0541 00.704
Aroclor 1260 1.081 57.5 54.5 1780.0541 00.622
    Surr: Decachlorobiphenyl 216.2 64.3 9.77 154139
    Surr: Tetrachloro-m-xylene 216.2 63.4 24.2 187137

Sample ID: 2206436-002AMSD

Batch ID: 37015 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: SB-1-0.5

RunNo: 76624

SeqNo: 1572417

MSDSampType:

Aroclor 1016 1.094 63.0 55.6 188 300.0547 0 0.7044 2.130.690
Aroclor 1260 1.094 56.1 54.5 178 300.0547 0 0.6219 1.240.614
    Surr: Decachlorobiphenyl 218.9 61.9 9.77 154 0136
    Surr: Tetrachloro-m-xylene 218.9 61.8 24.2 187 0135
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Polychlorinated Biphenyls (PCB) by EPA 8082

7/18/2022Date:

Sample ID: LCS-37015

Batch ID: 37015 Analysis Date: 7/6/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: LCSS

RunNo: 76624

SeqNo: 1572519

LCSSampType:

Aroclor 1016 1.000 81.0 75.7 1620.0500 00.810
Aroclor 1260 1.000 74.7 57.8 1830.0500 00.747
    Surr: Decachlorobiphenyl 200.0 80.7 9.77 154161
    Surr: Tetrachloro-m-xylene 200.0 77.9 24.2 187156
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Gasoline by NWTPH-Gx

7/18/2022Date:

Sample ID: LCS-37024

Batch ID: 37024 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: LCSS

RunNo: 76622

SeqNo: 1572389

LCSSampType:

Gasoline 25.00 88.7 65 1355.00 022.2
    Surr: Toluene-d8 1.250 92.9 65 1351.16
    Surr: 4-Bromofluorobenzene 1.250 98.2 65 1351.23

Sample ID: MB-37024

Batch ID: 37024 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: MBLKS

RunNo: 76622

SeqNo: 1572358

MBLKSampType:

Gasoline 5.00ND
    Surr: Toluene-d8 1.250 97.4 65 1351.22
    Surr: 4-Bromofluorobenzene 1.250 92.4 65 1351.16

Sample ID: 2206526-015BDUP

Batch ID: 37024 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 76622

SeqNo: 1572354

DUPSampType:

Gasoline 303.27 0ND
    Surr: Toluene-d8 0.8187 97.7 65 135 00.800
    Surr: 4-Bromofluorobenzene 0.8187 94.5 65 135 00.773

Sample ID: 2206436-001BDUP

Batch ID: 37024 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: SB-100-0.5

RunNo: 76622

SeqNo: 1572349

DUPSampType:

Gasoline 305.43 0ND
    Surr: Toluene-d8 1.357 97.7 65 135 01.33
    Surr: 4-Bromofluorobenzene 1.357 94.7 65 135 01.29
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Gasoline by NWTPH-Gx

7/18/2022Date:

Sample ID: 2206436-020BMS

Batch ID: 37024 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: SB-6-6

RunNo: 76622

SeqNo: 1572587

MSSampType:

Gasoline 26.01 102 65 1355.20 026.6
    Surr: Toluene-d8 1.300 94.1 65 1351.22
    Surr: 4-Bromofluorobenzene 1.300 96.3 65 1351.25

Sample ID: 2206436-003BDUP

Batch ID: 37134 Analysis Date: 7/15/2022

Prep Date: 7/14/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: SB-1-2

RunNo: 76879

SeqNo: 1578178

DUPSampType:

Gasoline 30 H5.34 0ND
    Surr: Toluene-d8 1.334 106 65 135 H01.41
    Surr: 4-Bromofluorobenzene 1.334 99.4 65 135 H01.33
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Volatile Organic Compounds by EPA Method 8260D

7/18/2022Date:

Sample ID: LCS-37024

Batch ID: 37024 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: LCSS

RunNo: 76621

SeqNo: 1572333

LCSSampType:

Dichlorodifluoromethane (CFC-12) 1.000 68.5 80 120 S0.0500 00.685
Chloromethane 1.000 76.3 80 120 S0.0800 00.763
Vinyl chloride 1.000 94.7 80 1200.0250 00.947
Bromomethane 1.000 117 80 1200.150 01.17
Trichlorofluoromethane (CFC-11) 1.000 97.1 80 1200.0500 00.971
Chloroethane 1.000 94.0 80 1200.120 00.940
1,1-Dichloroethene 1.000 93.0 80 1200.100 00.930
Acetone 2.500 96.2 80 1200.500 02.41
Methylene chloride 1.000 119 80 1200.0150 01.19
trans-1,2-Dichloroethene 1.000 111 80 1200.0300 01.11
Methyl tert-butyl ether (MTBE) 1.000 109 80 1200.0300 01.09
1,1-Dichloroethane 1.000 91.4 80 1200.0250 00.914
cis-1,2-Dichloroethene 1.000 96.7 80 1200.0250 00.967
(MEK) 2-Butanone 2.500 89.8 80 1200.450 02.24
Chloroform 1.000 93.7 80 1200.0250 00.937
1,1,1-Trichloroethane (TCA) 1.000 91.7 80 1200.0250 00.917
1,1-Dichloropropene 1.000 87.9 80 1200.0250 00.879
Carbon tetrachloride 1.000 93.4 80 1200.0750 00.934
1,2-Dichloroethane (EDC) 1.000 87.4 80 1200.0230 00.874
Benzene 1.000 94.0 80 1200.0200 00.940
Trichloroethene (TCE) 1.000 103 80 1200.0200 01.03
1,2-Dichloropropane 1.000 96.2 80 1200.0200 00.962
Bromodichloromethane 1.000 99.4 80 1200.0250 00.994
Dibromomethane 1.000 99.5 80 1200.0200 00.995
cis-1,3-Dichloropropene 1.000 94.4 80 1200.0800 00.944
Toluene 1.000 100 80 1200.0300 01.00
Trans-1,3-Dichloropropylene 1.000 89.7 80 1200.0500 00.897
Methyl Isobutyl Ketone (MIBK) 2.500 83.0 80 1200.0750 02.07
1,1,2-Trichloroethane 1.000 98.6 80 1200.0170 00.986
1,3-Dichloropropane 1.000 94.2 80 1200.0200 00.942
Tetrachloroethene (PCE) 1.000 102 80 1200.0300 01.02
Dibromochloromethane 1.000 109 80 1200.0200 01.09
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Volatile Organic Compounds by EPA Method 8260D

7/18/2022Date:

Sample ID: LCS-37024

Batch ID: 37024 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: LCSS

RunNo: 76621

SeqNo: 1572333

LCSSampType:

1,2-Dibromoethane (EDB) 1.000 98.6 80 1200.0100 00.986
2-Hexanone (MBK) 2.500 80.8 80 1200.0600 02.02
Chlorobenzene 1.000 99.3 80 1200.0250 00.993
1,1,1,2-Tetrachloroethane 1.000 102 80 1200.0200 01.02
Ethylbenzene 1.000 97.0 80 1200.0250 00.970
m,p-Xylene 2.000 99.9 80 1200.0500 02.00
o-Xylene 1.000 99.8 80 1200.0250 00.998
Styrene 1.000 99.5 80 1200.0250 00.995
Isopropylbenzene 1.000 96.3 80 1200.0300 00.963
Bromoform 1.000 107 80 1200.0250 01.07
1,1,2,2-Tetrachloroethane 1.000 85.8 80 1200.0150 00.858
n-Propylbenzene 1.000 96.2 80 1200.0300 00.962
Bromobenzene 1.000 101 80 1200.0300 01.01
1,3,5-Trimethylbenzene 1.000 98.5 80 1200.0250 00.985
2-Chlorotoluene 1.000 96.3 80 1200.0300 00.963
4-Chlorotoluene 1.000 97.2 80 1200.0300 00.972
tert-Butylbenzene 1.000 97.1 80 1200.0300 00.971
1,2,3-Trichloropropane 1.000 85.0 80 1200.0250 00.850
1,2,4-Trichlorobenzene 1.000 93.8 80 1200.0400 00.938
sec-Butylbenzene 1.000 97.7 80 1200.0300 00.977
4-Isopropyltoluene 1.000 99.4 80 1200.0300 00.994
1,3-Dichlorobenzene 1.000 102 80 1200.0350 01.02
1,4-Dichlorobenzene 1.000 101 80 1200.0300 01.01
n-Butylbenzene 1.000 97.2 80 1200.0400 00.972
1,2-Dichlorobenzene 1.000 102 80 1200.0300 01.02
1,2-Dibromo-3-chloropropane 1.000 85.8 80 1200.0600 00.858
1,2,4-Trimethylbenzene 1.000 98.5 80 1200.0250 00.985
Hexachloro-1,3-butadiene 1.000 101 80 1200.0500 01.01
Naphthalene 1.000 83.2 80 1200.100 00.832
1,2,3-Trichlorobenzene 1.000 90.2 80 1200.0500 00.902
    Surr: Dibromofluoromethane 1.250 95.1 74.9 1201.19
    Surr: Toluene-d8 1.250 99.2 76.7 1251.24
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Volatile Organic Compounds by EPA Method 8260D

7/18/2022Date:

Sample ID: LCS-37024

Batch ID: 37024 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: LCSS

RunNo: 76621

SeqNo: 1572333

LCSSampType:

    Surr: 1-Bromo-4-fluorobenzene 1.250 97.1 63.3 1361.21
NOTES:
S - Outlying spike recovery observed (low bias). Samples will be qualified with a Q.

Sample ID: MB-37024

Batch ID: 37024 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: MBLKS

RunNo: 76621

SeqNo: 1572332

MBLKSampType:

Dichlorodifluoromethane (CFC-12) Q0.0500ND
Chloromethane Q0.0800ND
Vinyl chloride 0.0250ND
Bromomethane 0.150ND
Trichlorofluoromethane (CFC-11) 0.0500ND
Chloroethane 0.120ND
1,1-Dichloroethene 0.100ND
Acetone 0.500ND
Methylene chloride 0.0150ND
trans-1,2-Dichloroethene 0.0300ND
Methyl tert-butyl ether (MTBE) 0.0300ND
1,1-Dichloroethane 0.0250ND
cis-1,2-Dichloroethene 0.0250ND
(MEK) 2-Butanone 0.450ND
Chloroform 0.0250ND
1,1,1-Trichloroethane (TCA) 0.0250ND
1,1-Dichloropropene 0.0250ND
Carbon tetrachloride 0.0750ND
1,2-Dichloroethane (EDC) 0.0230ND
Benzene 0.0200ND
Trichloroethene (TCE) 0.0200ND
1,2-Dichloropropane 0.0200ND
Bromodichloromethane 0.0250ND
Dibromomethane 0.0200ND
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Volatile Organic Compounds by EPA Method 8260D

7/18/2022Date:

Sample ID: MB-37024

Batch ID: 37024 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: MBLKS

RunNo: 76621

SeqNo: 1572332

MBLKSampType:

cis-1,3-Dichloropropene 0.0800ND
Toluene 0.0300ND
Trans-1,3-Dichloropropylene 0.0500ND
Methyl Isobutyl Ketone (MIBK) 0.0750ND
1,1,2-Trichloroethane 0.0170ND
1,3-Dichloropropane 0.0200ND
Tetrachloroethene (PCE) 0.0300ND
Dibromochloromethane 0.0200ND
1,2-Dibromoethane (EDB) 0.0100ND
2-Hexanone (MBK) 0.0600ND
Chlorobenzene 0.0250ND
1,1,1,2-Tetrachloroethane 0.0200ND
Ethylbenzene 0.0250ND
m,p-Xylene 0.0500ND
o-Xylene 0.0250ND
Styrene 0.0250ND
Isopropylbenzene 0.0300ND
Bromoform 0.0250ND
1,1,2,2-Tetrachloroethane 0.0150ND
n-Propylbenzene 0.0300ND
Bromobenzene 0.0300ND
1,3,5-Trimethylbenzene 0.0250ND
2-Chlorotoluene 0.0300ND
4-Chlorotoluene 0.0300ND
tert-Butylbenzene 0.0300ND
1,2,3-Trichloropropane 0.0250ND
1,2,4-Trichlorobenzene 0.0400ND
sec-Butylbenzene 0.0300ND
4-Isopropyltoluene 0.0300ND
1,3-Dichlorobenzene 0.0350ND
1,4-Dichlorobenzene 0.0300ND
n-Butylbenzene 0.0400ND
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Volatile Organic Compounds by EPA Method 8260D

7/18/2022Date:

Sample ID: MB-37024

Batch ID: 37024 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: MBLKS

RunNo: 76621

SeqNo: 1572332

MBLKSampType:

1,2-Dichlorobenzene 0.0300ND
1,2-Dibromo-3-chloropropane 0.0600ND
1,2,4-Trimethylbenzene 0.0250ND
Hexachloro-1,3-butadiene 0.0500ND
Naphthalene 0.100ND
1,2,3-Trichlorobenzene 0.0500ND
    Surr: Dibromofluoromethane 1.250 91.8 74.9 1201.15
    Surr: Toluene-d8 1.250 96.3 76.7 1251.20
    Surr: 1-Bromo-4-fluorobenzene 1.250 92.4 63.3 1361.15

NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Sample ID: 2206526-015BDUP

Batch ID: 37024 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 76621

SeqNo: 1572330

DUPSampType:

Dichlorodifluoromethane (CFC-12) 30 Q0.0327 0ND
Chloromethane 30 Q0.0524 0ND
Vinyl chloride 300.0164 0ND
Bromomethane 300.0982 0ND
Trichlorofluoromethane (CFC-11) 300.0327 0ND
Chloroethane 300.0786 0ND
1,1-Dichloroethene 300.0655 0ND
Acetone 300.327 0ND
Methylene chloride 300.00982 0ND
trans-1,2-Dichloroethene 300.0196 0ND
Methyl tert-butyl ether (MTBE) 300.0196 0ND
1,1-Dichloroethane 300.0164 0ND
cis-1,2-Dichloroethene 300.0164 0ND
(MEK) 2-Butanone 300.295 0ND
Chloroform 300.0164 0ND
1,1,1-Trichloroethane (TCA) 300.0164 0ND
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Volatile Organic Compounds by EPA Method 8260D

7/18/2022Date:

Sample ID: 2206526-015BDUP

Batch ID: 37024 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 76621

SeqNo: 1572330

DUPSampType:

1,1-Dichloropropene 300.0164 0ND
Carbon tetrachloride 300.0491 0ND
1,2-Dichloroethane (EDC) 300.0151 0ND
Benzene 300.0131 0ND
Trichloroethene (TCE) 300.0131 0ND
1,2-Dichloropropane 300.0131 0ND
Bromodichloromethane 300.0164 0ND
Dibromomethane 300.0131 0ND
cis-1,3-Dichloropropene 300.0524 0ND
Toluene 300.0196 0ND
Trans-1,3-Dichloropropylene 300.0327 0ND
Methyl Isobutyl Ketone (MIBK) 300.0491 0ND
1,1,2-Trichloroethane 300.0111 0ND
1,3-Dichloropropane 300.0131 0ND
Tetrachloroethene (PCE) 300.0196 0ND
Dibromochloromethane 300.0131 0ND
1,2-Dibromoethane (EDB) 300.00655 0ND
2-Hexanone (MBK) 300.0393 0ND
Chlorobenzene 300.0164 0ND
1,1,1,2-Tetrachloroethane 300.0131 0ND
Ethylbenzene 300.0164 0ND
m,p-Xylene 300.0327 0ND
o-Xylene 300.0164 0ND
Styrene 300.0164 0ND
Isopropylbenzene 300.0196 0ND
Bromoform 300.0164 0ND
1,1,2,2-Tetrachloroethane 300.00982 0ND
n-Propylbenzene 300.0196 0ND
Bromobenzene 300.0196 0ND
1,3,5-Trimethylbenzene 300.0164 0ND
2-Chlorotoluene 300.0196 0ND
4-Chlorotoluene 300.0196 0ND
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Volatile Organic Compounds by EPA Method 8260D

7/18/2022Date:

Sample ID: 2206526-015BDUP

Batch ID: 37024 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 76621

SeqNo: 1572330

DUPSampType:

tert-Butylbenzene 300.0196 0ND
1,2,3-Trichloropropane 300.0164 0ND
1,2,4-Trichlorobenzene 300.0262 0ND
sec-Butylbenzene 300.0196 0ND
4-Isopropyltoluene 300.0196 0ND
1,3-Dichlorobenzene 300.0229 0ND
1,4-Dichlorobenzene 300.0196 0ND
n-Butylbenzene 300.0262 0ND
1,2-Dichlorobenzene 300.0196 0ND
1,2-Dibromo-3-chloropropane 300.0393 0ND
1,2,4-Trimethylbenzene 300.0164 0ND
Hexachloro-1,3-butadiene 300.0327 0ND
Naphthalene 300.0655 0ND
1,2,3-Trichlorobenzene 300.0327 0ND
    Surr: Dibromofluoromethane 0.8187 90.4 74.9 120 00.740
    Surr: Toluene-d8 0.8187 93.3 76.7 125 00.764
    Surr: 1-Bromo-4-fluorobenzene 0.8187 94.4 63.3 136 00.773

NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Sample ID: 2206436-001BDUP

Batch ID: 37024 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: SB-100-0.5

RunNo: 76621

SeqNo: 1572327

DUPSampType:

Dichlorodifluoromethane (CFC-12) 30 Q0.0543 0ND
Chloromethane 30 Q0.0869 0ND
Vinyl chloride 300.0271 0ND
Bromomethane 300.163 0ND
Trichlorofluoromethane (CFC-11) 300.0543 0ND
Chloroethane 300.130 0ND
1,1-Dichloroethene 300.109 0ND
Acetone 300.543 0ND
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Volatile Organic Compounds by EPA Method 8260D

7/18/2022Date:

Sample ID: 2206436-001BDUP

Batch ID: 37024 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: SB-100-0.5

RunNo: 76621

SeqNo: 1572327

DUPSampType:

Methylene chloride 300.0163 0ND
trans-1,2-Dichloroethene 300.0326 0ND
Methyl tert-butyl ether (MTBE) 300.0326 0ND
1,1-Dichloroethane 300.0271 0ND
cis-1,2-Dichloroethene 300.0271 0ND
(MEK) 2-Butanone 300.489 0ND
Chloroform 300.0271 0ND
1,1,1-Trichloroethane (TCA) 300.0271 0ND
1,1-Dichloropropene 300.0271 0ND
Carbon tetrachloride 300.0814 0ND
1,2-Dichloroethane (EDC) 300.0250 0ND
Benzene 300.0217 0ND
Trichloroethene (TCE) 300.0217 0ND
1,2-Dichloropropane 300.0217 0ND
Bromodichloromethane 300.0271 0ND
Dibromomethane 300.0217 0ND
cis-1,3-Dichloropropene 300.0869 0ND
Toluene 300.0326 0ND
Trans-1,3-Dichloropropylene 300.0543 0ND
Methyl Isobutyl Ketone (MIBK) 300.0814 0ND
1,1,2-Trichloroethane 300.0185 0ND
1,3-Dichloropropane 300.0217 0ND
Tetrachloroethene (PCE) 300.0326 0.06901 0.3420.0692
Dibromochloromethane 300.0217 0ND
1,2-Dibromoethane (EDB) 300.0109 0ND
2-Hexanone (MBK) 300.0652 0ND
Chlorobenzene 300.0271 0ND
1,1,1,2-Tetrachloroethane 300.0217 0ND
Ethylbenzene 300.0271 0ND
m,p-Xylene 300.0543 0ND
o-Xylene 300.0271 0ND
Styrene 300.0271 0ND
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Volatile Organic Compounds by EPA Method 8260D

7/18/2022Date:

Sample ID: 2206436-001BDUP

Batch ID: 37024 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: SB-100-0.5

RunNo: 76621

SeqNo: 1572327

DUPSampType:

Isopropylbenzene 300.0326 0ND
Bromoform 300.0271 0ND
1,1,2,2-Tetrachloroethane 300.0163 0ND
n-Propylbenzene 300.0326 0ND
Bromobenzene 300.0326 0ND
1,3,5-Trimethylbenzene 300.0271 0ND
2-Chlorotoluene 300.0326 0ND
4-Chlorotoluene 300.0326 0ND
tert-Butylbenzene 300.0326 0ND
1,2,3-Trichloropropane 300.0271 0ND
1,2,4-Trichlorobenzene 300.0434 0ND
sec-Butylbenzene 300.0326 0ND
4-Isopropyltoluene 300.0326 0ND
1,3-Dichlorobenzene 300.0380 0ND
1,4-Dichlorobenzene 300.0326 0ND
n-Butylbenzene 300.0434 0ND
1,2-Dichlorobenzene 300.0326 0ND
1,2-Dibromo-3-chloropropane 300.0652 0ND
1,2,4-Trimethylbenzene 300.0271 0ND
Hexachloro-1,3-butadiene 300.0543 0ND
Naphthalene 300.109 0ND
1,2,3-Trichlorobenzene 300.0543 0ND
    Surr: Dibromofluoromethane 1.357 87.6 74.9 120 01.19
    Surr: Toluene-d8 1.357 94.1 76.7 125 01.28
    Surr: 1-Bromo-4-fluorobenzene 1.357 94.7 63.3 136 01.29

NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Volatile Organic Compounds by EPA Method 8260D

7/18/2022Date:

Sample ID: 2206436-020BMS

Batch ID: 37024 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: SB-6-6

RunNo: 76621

SeqNo: 1572570

MSSampType:

Dichlorodifluoromethane (CFC-12) 1.040 34.3 7.77 1520.0520 00.357
Chloromethane 1.040 53.2 34.2 1410.0832 00.554
Vinyl chloride 1.040 64.5 49.3 1430.0260 00.671
Bromomethane 1.040 86.3 47.1 1630.156 00.898
Trichlorofluoromethane (CFC-11) 1.040 98.2 60.8 1390.0520 01.02
Chloroethane 1.040 72.4 48.9 1500.125 00.753
1,1-Dichloroethene 1.040 100 68.8 1330.104 01.04
Acetone 2.601 131 70 1450.520 03.40
Methylene chloride 1.040 98.0 70.1 1310.0156 01.02
trans-1,2-Dichloroethene 1.040 88.8 75.9 1280.0312 00.924
Methyl tert-butyl ether (MTBE) 1.040 91.3 66.4 1390.0312 00.950
1,1-Dichloroethane 1.040 88.0 72.3 1310.0260 00.915
cis-1,2-Dichloroethene 1.040 95.9 79.9 1230.0260 00.997
(MEK) 2-Butanone 2.601 97.1 67.8 1390.468 02.53
Chloroform 1.040 93.2 77.8 1260.0260 00.969
1,1,1-Trichloroethane (TCA) 1.040 90.7 78.5 1260.0260 00.944
1,1-Dichloropropene 1.040 87.4 76.7 1270.0260 00.909
Carbon tetrachloride 1.040 91.5 75.7 1270.0780 00.952
1,2-Dichloroethane (EDC) 1.040 87.2 73.9 1280.0239 00.907
Benzene 1.040 92.7 76.9 1280.0208 00.965
Trichloroethene (TCE) 1.040 98.1 76.1 1340.0208 01.02
1,2-Dichloropropane 1.040 91.5 74 1290.0208 00.952
Bromodichloromethane 1.040 93.1 77.1 1240.0260 00.968
Dibromomethane 1.040 95.9 79.1 1240.0208 00.998
cis-1,3-Dichloropropene 1.040 90.4 74.5 1220.0832 00.941
Toluene 1.040 97.3 79.5 1270.0312 01.01
Trans-1,3-Dichloropropylene 1.040 88.9 72.9 1230.0520 00.925
Methyl Isobutyl Ketone (MIBK) 2.601 87.3 63.8 1420.0780 02.27
1,1,2-Trichloroethane 1.040 103 76.9 1260.0177 01.07
1,3-Dichloropropane 1.040 97.5 74 1280.0208 01.01
Tetrachloroethene (PCE) 1.040 104 78.3 1290.0312 01.08
Dibromochloromethane 1.040 105 73.3 1270.0208 01.09
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Volatile Organic Compounds by EPA Method 8260D

7/18/2022Date:

Sample ID: 2206436-020BMS

Batch ID: 37024 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: SB-6-6

RunNo: 76621

SeqNo: 1572570

MSSampType:

1,2-Dibromoethane (EDB) 1.040 102 76 1260.0104 01.06
2-Hexanone (MBK) 2.601 75.6 60.7 1460.0624 01.97
Chlorobenzene 1.040 101 81.8 1230.0260 01.05
1,1,1,2-Tetrachloroethane 1.040 100 79.4 1240.0208 01.04
Ethylbenzene 1.040 99.1 81.6 1300.0260 01.03
m,p-Xylene 2.080 103 80.6 1280.0520 02.14
o-Xylene 1.040 102 80.1 1260.0260 01.07
Styrene 1.040 102 81.4 1250.0260 01.06
Isopropylbenzene 1.040 101 80.7 1310.0312 01.05
Bromoform 1.040 105 70.5 1320.0260 01.10
1,1,2,2-Tetrachloroethane 1.040 93.3 60.1 1360.0156 00.971
n-Propylbenzene 1.040 100 79.4 1360.0312 01.04
Bromobenzene 1.040 104 78.9 1250.0312 01.08
1,3,5-Trimethylbenzene 1.040 102 78.7 1310.0260 01.06
2-Chlorotoluene 1.040 99.5 79.5 1300.0312 01.04
4-Chlorotoluene 1.040 100 79.8 1280.0312 01.04
tert-Butylbenzene 1.040 104 78.1 1310.0312 01.08
1,2,3-Trichloropropane 1.040 92.1 70.2 1310.0260 00.958
1,2,4-Trichlorobenzene 1.040 96.8 76 1290.0416 01.01
sec-Butylbenzene 1.040 104 76.5 1360.0312 01.08
4-Isopropyltoluene 1.040 105 75.7 1350.0312 01.10
1,3-Dichlorobenzene 1.040 102 83.2 1240.0364 01.07
1,4-Dichlorobenzene 1.040 102 82.9 1250.0312 01.06
n-Butylbenzene 1.040 100 77.8 1300.0416 01.04
1,2-Dichlorobenzene 1.040 102 82.8 1250.0312 01.06
1,2-Dibromo-3-chloropropane 1.040 90.0 64.2 1370.0624 00.936
1,2,4-Trimethylbenzene 1.040 102 77.4 1310.0260 01.06
Hexachloro-1,3-butadiene 1.040 106 70.9 1360.0520 01.10
Naphthalene 1.040 92.8 59.4 1520.104 00.966
1,2,3-Trichlorobenzene 1.040 98.4 68.5 1380.0520 01.02
    Surr: Dibromofluoromethane 1.300 98.0 74.9 1201.27
    Surr: Toluene-d8 1.300 94.1 76.7 1251.22
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Volatile Organic Compounds by EPA Method 8260D

7/18/2022Date:

Sample ID: 2206436-020BMS

Batch ID: 37024 Analysis Date: 7/5/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: SB-6-6

RunNo: 76621

SeqNo: 1572570

MSSampType:

    Surr: 1-Bromo-4-fluorobenzene 1.300 98.5 63.3 1361.28

Sample ID: LCS-37134

Batch ID: 37134 Analysis Date: 7/14/2022

Prep Date: 7/14/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSS

RunNo: 76878

SeqNo: 1578172

LCSSampType:

1,1-Dichloroethene 1.000 83.7 80 1200.100 00.837
trans-1,2-Dichloroethene 1.000 86.4 80 1200.0300 00.864
cis-1,2-Dichloroethene 1.000 108 80 1200.0250 01.08
Trichloroethene (TCE) 1.000 107 80 1200.0200 01.07
Tetrachloroethene (PCE) 1.000 101 80 1200.0300 01.01
    Surr: Dibromofluoromethane 1.250 109 74.9 1201.36
    Surr: Toluene-d8 1.250 103 76.7 1251.29
    Surr: 1-Bromo-4-fluorobenzene 1.250 106 63.3 1361.32

Sample ID: MB-37134

Batch ID: 37134 Analysis Date: 7/14/2022

Prep Date: 7/14/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: MBLKS

RunNo: 76878

SeqNo: 1578171

MBLKSampType:

1,1-Dichloroethene 0.100ND
trans-1,2-Dichloroethene 0.0300ND
cis-1,2-Dichloroethene 0.0250ND
Trichloroethene (TCE) 0.0200ND
Tetrachloroethene (PCE) 0.0300ND
    Surr: Dibromofluoromethane 1.250 103 74.9 1201.28
    Surr: Toluene-d8 1.250 103 76.7 1251.28
    Surr: 1-Bromo-4-fluorobenzene 1.250 101 63.3 1361.26
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Volatile Organic Compounds by EPA Method 8260D

7/18/2022Date:

Sample ID: 2206436-003BDUP

Batch ID: 37134 Analysis Date: 7/15/2022

Prep Date: 7/14/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: SB-1-2

RunNo: 76878

SeqNo: 1578166

DUPSampType:

1,1-Dichloroethene 30 H0.107 0ND
trans-1,2-Dichloroethene 30 H0.0320 0ND
cis-1,2-Dichloroethene 30 H0.0267 0ND
Trichloroethene (TCE) 30 H0.0214 0ND
Tetrachloroethene (PCE) 30 H0.0320 0ND
    Surr: Dibromofluoromethane 1.334 109 74.9 120 H01.45
    Surr: Toluene-d8 1.334 106 76.7 125 H01.41
    Surr: 1-Bromo-4-fluorobenzene 1.334 97.9 63.3 136 H01.31

Sample ID: 2207049-011BMS

Batch ID: 37134 Analysis Date: 7/15/2022

Prep Date: 7/14/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 76878

SeqNo: 1578168

MSSampType:

Vinyl chloride 1.108 78.8 49.3 1430.0277 00.873
1,1-Dichloroethene 1.108 84.4 68.8 1330.111 00.935
trans-1,2-Dichloroethene 1.108 92.4 75.9 1280.0332 01.02
cis-1,2-Dichloroethene 1.108 115 79.9 1230.0277 01.27
Trichloroethene (TCE) 1.108 117 76.1 1340.0222 01.29
Tetrachloroethene (PCE) 1.108 110 78.3 1290.0332 0.15601.38
    Surr: Dibromofluoromethane 1.385 111 74.9 1201.53
    Surr: Toluene-d8 1.385 106 76.7 1251.47
    Surr: 1-Bromo-4-fluorobenzene 1.385 101 63.3 1361.40

Sample ID: LCS-37134

Batch ID: 37134 Analysis Date: 7/15/2022

Prep Date: 7/14/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSS

RunNo: 76878

SeqNo: 1578449

LCSSampType:

Vinyl chloride 1.000 90.4 80 1200.0250 00.904
    Surr: Dibromofluoromethane 1.250 109 74.9 1201.36
    Surr: Toluene-d8 1.250 104 76.7 1251.30
    Surr: 1-Bromo-4-fluorobenzene 1.250 102 63.3 1361.27
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206436 QC SUMMARY REPORT

Volatile Organic Compounds by EPA Method 8260D

7/18/2022Date:

Sample ID: LCS-37134

Batch ID: 37134 Analysis Date: 7/15/2022

Prep Date: 7/14/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSS

RunNo: 76878

SeqNo: 1578449

LCSSampType:

Sample ID: MB-37134

Batch ID: 37134 Analysis Date: 7/15/2022

Prep Date: 7/14/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: MBLKS

RunNo: 76878

SeqNo: 1578451

MBLKSampType:

Vinyl chloride 0.0250ND
    Surr: Dibromofluoromethane 1.250 108 74.9 1201.36
    Surr: Toluene-d8 1.250 102 76.7 1251.28
    Surr: 1-Bromo-4-fluorobenzene 1.250 98.9 63.3 1361.24

Sample ID: 2206436-003BDUP

Batch ID: 37134 Analysis Date: 7/16/2022

Prep Date: 7/14/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: SB-1-2

RunNo: 76878

SeqNo: 1578447

DUPSampType:

Vinyl chloride 30 H0.0267 0ND
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Date Received: 6/24/2022 12:55:00 PM

Client Name: PES Work Order Number: 2206436

Sample Log-In Check List

Clare GriggsLogged by:

Item Information

How was the sample delivered? Client

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.
2.

6.

10.
11.

12.
13.
14.

15.
16.
17. Were all holding times able to be met? Yes No

Chain of Custody

Log In

7. Were all items received at a temperature of  >2°C to 6°C Yes No NA

8. Sample(s) in proper container(s)? Yes No

9. Sufficient sample volume for indicated test(s)? Yes No

Special Handling (if applicable)

18.

19.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date:

Regarding:

Via: eMail Phone Fax In Person

Rachel M. authorized expired hold time for SB-1-2 add on via email on 7/11 -BB

Additional remarks:

Client Instructions:

By Whom:

Coolers are present? Yes No NA3.

Shipping container/cooler in good condition? Yes No4.
Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Present5.

*

Item # Temp ºC
Sample 5.8

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
Revision v1
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July 18, 2022

PES Environmental, Inc.
Dan Balbiani

Attention Dan Balbiani:

RE: Prose Fircrest
Work Order Number: 2206505

2101 Fourth Avenue, Suite 1310
Seattle, WA 98121

3600 Fremont Ave. N.
Seattle,  WA 98103

T: (206) 352-3790
F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 14 sample(s) on 6/29/2022 for the analyses presented in the 
following report.

Brianna Barnes

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont 
Analytical, Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Project Manager

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext.

Sample Moisture (Percent Moisture)

Volatile Organic Compounds by EPA Method 8260D

www.fremontanalytical.com
Revision v1

DoD-ELAP Accreditation #79636 by PJLA, ISO/IEC 17025:2017 and QSM 5.3 for Environmental Testing
ORELAP Certification: WA 100009 (NELAP Recognized) for Environmental Testing
Washington State Department of Ecology Accredited for Environmental Testing, Lab ID C910
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07/18/2022Date:

Project: Prose Fircrest
CLIENT: PES Environmental, Inc.

Work Order: 2206505

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected
2206505-001 SB-2-1.5 06/28/2022 11:30 AM 06/29/2022 4:13 PM
2206505-002 SB-2-6.5 06/28/2022 11:40 AM 06/29/2022 4:13 PM
2206505-003 SB-2-8.5 06/28/2022 11:50 AM 06/29/2022 4:13 PM
2206505-004 SB-2-11 06/28/2022 1:40 PM 06/29/2022 4:13 PM
2206505-005 SB-2-13 06/28/2022 1:45 AM 06/29/2022 4:13 PM
2206505-006 MW-1-0.5 06/28/2022 10:45 AM 06/29/2022 4:13 PM
2206505-007 MW-1-2 06/28/2022 10:50 AM 06/29/2022 4:13 PM
2206505-008 MW-1-6.5 06/28/2022 10:55 AM 06/29/2022 4:13 PM
2206505-009 MW-1-11 06/28/2022 11:05 AM 06/29/2022 4:13 PM
2206505-010 MW-1-14.5 06/28/2022 11:10 AM 06/29/2022 4:13 PM
2206505-011 MW-1-16.5 06/28/2022 11:20 AM 06/29/2022 4:13 PM
2206505-012 MW-1-19.5 06/28/2022 11:25 AM 06/29/2022 4:13 PM
2206505-013 SB-11-0.5 06/28/2022 4:50 PM 06/29/2022 4:13 PM
2206505-014 SB-101-19.5 06/28/2022 9:00 AM 06/29/2022 4:13 PM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Revision v1
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.

7/18/2022

Case Narrative
2206505

Date:
WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

7/18/22:  Revision 1 includes additional analysis requested by the client.

Revision v1
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7/18/2022

Qualifiers & Acronyms
2206505

Date Reported:
WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
DUP - Sample Duplicate
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MCL - Maximum Contaminant Level
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
REP - Sample Replicate
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Revision v1

www.fremontanalytical.com
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.

7/18/2022

Analytical Report
2206505

Date Reported:
Work Order:

Client Sample ID: SB-2-1.5
Lab ID: 2206505-001 Collection Date: 6/28/2022 11:30:00 AM

Matrix: Soil

Analyses Result Qual Units Date AnalyzedDFRL

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37008

Vinyl chloride 7/5/2022 11:14:28 PM0.0293 mg/Kg-dry 1ND
1,1-Dichloroethene 7/8/2022 12:20:59 AM0.117 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 11:14:28 PM0.0352 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 11:14:28 PM0.0293 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 11:14:28 PM0.0235 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 11:14:28 PM0.0352 mg/Kg-dry 1ND
    Surr: Dibromofluoromethane 7/5/2022 11:14:28 PM74.9 - 120 %Rec 195.6
    Surr: Toluene-d8 7/5/2022 11:14:28 PM76.7 - 125 %Rec 197.5
    Surr: 1-Bromo-4-fluorobenzene 7/5/2022 11:14:28 PM63.3 - 136 %Rec 195.8

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76629

Percent Moisture 7/6/2022 9:37:47 AM0.500 wt% 116.0

Client Sample ID: SB-2-6.5
Lab ID: 2206505-002 Collection Date: 6/28/2022 11:40:00 AM

Matrix: Soil

Analyses Result Qual Units Date AnalyzedDFRL

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37008

Vinyl chloride 7/5/2022 11:45:02 PM0.0222 mg/Kg-dry 1ND
1,1-Dichloroethene 7/8/2022 12:52:21 AM0.0888 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 11:45:02 PM0.0267 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 11:45:02 PM0.0222 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 11:45:02 PM0.0178 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 11:45:02 PM0.0267 mg/Kg-dry 1ND
    Surr: Dibromofluoromethane 7/5/2022 11:45:02 PM74.9 - 120 %Rec 195.0
    Surr: Toluene-d8 7/5/2022 11:45:02 PM76.7 - 125 %Rec 197.3
    Surr: 1-Bromo-4-fluorobenzene 7/5/2022 11:45:02 PM63.3 - 136 %Rec 194.9

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76629

Percent Moisture 7/6/2022 9:37:47 AM0.500 wt% 111.5
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.

7/18/2022

Analytical Report
2206505

Date Reported:
Work Order:

Client Sample ID: MW-1-2
Lab ID: 2206505-007 Collection Date: 6/28/2022 10:50:00 AM

Matrix: Soil

Analyses Result Qual Units Date AnalyzedDFRL

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37073

Vinyl chloride 7/11/2022 3:04:18 PM0.0236 mg/Kg-dry 1ND
1,1-Dichloroethene Q 7/11/2022 3:04:18 PM0.0944 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/11/2022 3:04:18 PM0.0283 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/11/2022 3:04:18 PM0.0236 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/11/2022 3:04:18 PM0.0189 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/11/2022 3:04:18 PM0.0283 mg/Kg-dry 1ND
    Surr: Dibromofluoromethane 7/11/2022 3:04:18 PM74.9 - 120 %Rec 195.3
    Surr: Toluene-d8 7/11/2022 3:04:18 PM76.7 - 125 %Rec 197.4
    Surr: 1-Bromo-4-fluorobenzene 7/11/2022 3:04:18 PM63.3 - 136 %Rec 192.8
NOTES:
Q - Initial calibration verification for this analyte exceeds acceptance criteria.

Sample Moisture (Percent Moisture) Analyst: meBatch ID:  R76885

Percent Moisture 7/15/2022 3:45:25 PM0.500 wt% 18.07

Client Sample ID: MW-1-6.5
Lab ID: 2206505-008 Collection Date: 6/28/2022 10:55:00 AM

Matrix: Soil

Analyses Result Qual Units Date AnalyzedDFRL

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37008

Vinyl chloride 7/6/2022 12:15:26 AM0.0242 mg/Kg-dry 1ND
1,1-Dichloroethene 7/8/2022 1:23:43 AM0.0967 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/6/2022 12:15:26 AM0.0290 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/6/2022 12:15:26 AM0.0242 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/6/2022 12:15:26 AM0.0193 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/6/2022 12:15:26 AM0.0290 mg/Kg-dry 10.0709
    Surr: Dibromofluoromethane 7/6/2022 12:15:26 AM74.9 - 120 %Rec 195.4
    Surr: Toluene-d8 7/6/2022 12:15:26 AM76.7 - 125 %Rec 197.7
    Surr: 1-Bromo-4-fluorobenzene 7/6/2022 12:15:26 AM63.3 - 136 %Rec 196.9

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76629

Percent Moisture 7/6/2022 9:37:47 AM0.500 wt% 19.80
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.

7/18/2022

Analytical Report
2206505

Date Reported:
Work Order:

Client Sample ID: MW-1-11
Lab ID: 2206505-009 Collection Date: 6/28/2022 11:05:00 AM

Matrix: Soil

Analyses Result Qual Units Date AnalyzedDFRL

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37073

Vinyl chloride 7/11/2022 3:34:55 PM0.0234 mg/Kg-dry 1ND
1,1-Dichloroethene Q 7/11/2022 3:34:55 PM0.0935 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/11/2022 3:34:55 PM0.0281 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/11/2022 3:34:55 PM0.0234 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/11/2022 3:34:55 PM0.0187 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/11/2022 3:34:55 PM0.0281 mg/Kg-dry 1ND
    Surr: Dibromofluoromethane 7/11/2022 3:34:55 PM74.9 - 120 %Rec 196.8
    Surr: Toluene-d8 7/11/2022 3:34:55 PM76.7 - 125 %Rec 198.2
    Surr: 1-Bromo-4-fluorobenzene 7/11/2022 3:34:55 PM63.3 - 136 %Rec 192.8
NOTES:
Q - Initial calibration verification for this analyte exceeds acceptance criteria.

Sample Moisture (Percent Moisture) Analyst: APBatch ID:  R76891

Percent Moisture 7/18/2022 9:42:17 AM0.500 wt% 19.07

Client Sample ID: MW-1-14.5
Lab ID: 2206505-010 Collection Date: 6/28/2022 11:10:00 AM

Matrix: Soil

Analyses Result Qual Units Date AnalyzedDFRL

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37008

Vinyl chloride 7/6/2022 12:45:58 AM0.0196 mg/Kg-dry 1ND
1,1-Dichloroethene 7/8/2022 1:55:02 AM0.0783 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/6/2022 12:45:58 AM0.0235 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/6/2022 12:45:58 AM0.0196 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/6/2022 12:45:58 AM0.0157 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/6/2022 12:45:58 AM0.0235 mg/Kg-dry 10.0302
    Surr: Dibromofluoromethane 7/6/2022 12:45:58 AM74.9 - 120 %Rec 195.5
    Surr: Toluene-d8 7/6/2022 12:45:58 AM76.7 - 125 %Rec 197.6
    Surr: 1-Bromo-4-fluorobenzene 7/6/2022 12:45:58 AM63.3 - 136 %Rec 193.4

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76629

Percent Moisture 7/6/2022 9:37:47 AM0.500 wt% 15.15
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.

7/18/2022

Analytical Report
2206505

Date Reported:
Work Order:

Client Sample ID: SB-11-0.5
Lab ID: 2206505-013 Collection Date: 6/28/2022 4:50:00 PM

Matrix: Soil

Analyses Result Qual Units Date AnalyzedDFRL

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 8:21:06 PM52.0 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 8:21:06 PM104 mg/Kg-dry 1172
Total Petroleum Hydrocarbons 7/6/2022 8:21:06 PM156 mg/Kg-dry 1172
    Surr: 2-Fluorobiphenyl 7/6/2022 8:21:06 PM50 - 150 %Rec 192.3
    Surr: o-Terphenyl 7/6/2022 8:21:06 PM50 - 150 %Rec 197.0

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76629

Percent Moisture 7/6/2022 9:37:47 AM0.500 wt% 14.65
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206505 QC SUMMARY REPORT

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext.

7/18/2022Date:

Sample ID: MB-37029

Batch ID: 37029 Analysis Date: 7/6/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: MBLKS

RunNo: 76665

SeqNo: 1573327

MBLKSampType:

Diesel (Fuel Oil) 50.0ND
Heavy Oil 100ND
Total Petroleum Hydrocarbons 150ND
    Surr: 2-Fluorobiphenyl 10.00 78.8 50 1507.88
    Surr: o-Terphenyl 10.00 79.7 50 1507.97

Sample ID: LCS-37029

Batch ID: 37029 Analysis Date: 7/6/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: LCSS

RunNo: 76665

SeqNo: 1573328

LCSSampType:

Total Petroleum Hydrocarbons 500.0 95.3 65.4 132150 0476
    Surr: 2-Fluorobiphenyl 10.00 84.5 50 1508.45
    Surr: o-Terphenyl 10.00 95.8 50 1509.58

Sample ID: 2206436-001AMS

Batch ID: 37029 Analysis Date: 7/6/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 76665

SeqNo: 1573330

MSSampType:

Total Petroleum Hydrocarbons 531.6 97.3 51.3 140159 0517
    Surr: 2-Fluorobiphenyl 10.63 86.6 50 1509.21
    Surr: o-Terphenyl 10.63 94.7 50 15010.1

Sample ID: 2206436-001AMSD

Batch ID: 37029 Analysis Date: 7/6/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 76665

SeqNo: 1573331

MSDSampType:

Total Petroleum Hydrocarbons 529.5 90.8 51.3 140 30159 0 517.3 7.30481
    Surr: 2-Fluorobiphenyl 10.59 79.2 50 150 08.39
    Surr: o-Terphenyl 10.59 90.4 50 150 09.57
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206505 QC SUMMARY REPORT

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext.

7/18/2022Date:

Sample ID: 2206436-040ADUP

Batch ID: 37029 Analysis Date: 7/6/2022

Prep Date: 7/5/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 76665

SeqNo: 1573347

DUPSampType:

Diesel (Fuel Oil) 3051.0 0ND
Heavy Oil 30102 0ND
Total Petroleum Hydrocarbons 30153 0ND
    Surr: 2-Fluorobiphenyl 10.21 72.4 50 150 07.39
    Surr: o-Terphenyl 10.21 74.4 50 150 07.60
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206505 QC SUMMARY REPORT

Volatile Organic Compounds by EPA Method 8260D

7/18/2022Date:

Sample ID: LCS-37008

Batch ID: 37008 Analysis Date: 7/5/2022

Prep Date: 7/1/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSS

RunNo: 76608

SeqNo: 1572036

LCSSampType:

Vinyl chloride 1.000 113 80 1200.0250 01.13
1,1-Dichloroethene 1.000 113 80 1200.100 01.13
trans-1,2-Dichloroethene 1.000 107 80 1200.0300 01.07
cis-1,2-Dichloroethene 1.000 110 80 1200.0250 01.10
Trichloroethene (TCE) 1.000 109 80 1200.0200 01.09
Tetrachloroethene (PCE) 1.000 110 80 1200.0300 01.10
    Surr: Dibromofluoromethane 1.250 99.0 74.9 1201.24
    Surr: Toluene-d8 1.250 101 76.7 1251.26
    Surr: 1-Bromo-4-fluorobenzene 1.250 105 63.3 1361.31

Sample ID: MB-37008

Batch ID: 37008 Analysis Date: 7/5/2022

Prep Date: 7/1/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: MBLKS

RunNo: 76608

SeqNo: 1572035

MBLKSampType:

Vinyl chloride 0.0250ND
1,1-Dichloroethene Q0.100ND
trans-1,2-Dichloroethene 0.0300ND
cis-1,2-Dichloroethene 0.0250ND
Trichloroethene (TCE) 0.0200ND
Tetrachloroethene (PCE) 0.0300ND
    Surr: Dibromofluoromethane 1.250 96.0 74.9 1201.20
    Surr: Toluene-d8 1.250 98.4 76.7 1251.23
    Surr: 1-Bromo-4-fluorobenzene 1.250 96.9 63.3 1361.21

NOTES:
Q - Initial calibration verification for this analyte exceeds acceptance criteria (1,1-Dichloroethene).

Sample ID: 2207021-006BMS

Batch ID: 37008 Analysis Date: 7/5/2022

Prep Date: 7/1/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 76608

SeqNo: 1572716

MSSampType:

Vinyl chloride 0.8900 136 49.3 1430.0223 01.21
1,1-Dichloroethene 0.8900 140 68.8 133 S0.0890 01.25
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206505 QC SUMMARY REPORT

Volatile Organic Compounds by EPA Method 8260D

7/18/2022Date:

Sample ID: 2207021-006BMS

Batch ID: 37008 Analysis Date: 7/5/2022

Prep Date: 7/1/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 76608

SeqNo: 1572716

MSSampType:

trans-1,2-Dichloroethene 0.8900 122 75.9 1280.0267 01.08
cis-1,2-Dichloroethene 0.8900 122 79.9 1230.0223 01.09
Trichloroethene (TCE) 0.8900 127 76.1 1340.0178 01.13
Tetrachloroethene (PCE) 0.8900 119 78.3 1290.0267 01.06
    Surr: Dibromofluoromethane 1.113 100 74.9 1201.12
    Surr: Toluene-d8 1.113 100 76.7 1251.11
    Surr: 1-Bromo-4-fluorobenzene 1.113 106 63.3 1361.18

NOTES:
S - Outlying spike recovery(ies) observed.

Sample ID: 2206477-003BDUP

Batch ID: 37008 Analysis Date: 7/5/2022

Prep Date: 7/1/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 76608

SeqNo: 1572704

DUPSampType:

Vinyl chloride 300.0211 0ND
1,1-Dichloroethene 30 Q0.0843 0ND
trans-1,2-Dichloroethene 300.0253 0ND
cis-1,2-Dichloroethene 300.0211 0ND
Trichloroethene (TCE) 300.0169 0ND
Tetrachloroethene (PCE) 300.0253 0ND
    Surr: Dibromofluoromethane 1.054 96.6 74.9 120 01.02
    Surr: Toluene-d8 1.054 98.6 76.7 125 01.04
    Surr: 1-Bromo-4-fluorobenzene 1.054 98.7 63.3 136 01.04

NOTES:
Q - Initial calibration verification for this analyte exceeds acceptance criteria (1,1-Dichloroethene).

Sample ID: 2206480-003BDUP

Batch ID: 37008 Analysis Date: 7/5/2022

Prep Date: 7/1/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 76608

SeqNo: 1572711

DUPSampType:

Vinyl chloride 300.0268 0ND
1,1-Dichloroethene 30 Q0.107 0ND
trans-1,2-Dichloroethene 300.0321 0ND
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206505 QC SUMMARY REPORT

Volatile Organic Compounds by EPA Method 8260D

7/18/2022Date:

Sample ID: 2206480-003BDUP

Batch ID: 37008 Analysis Date: 7/5/2022

Prep Date: 7/1/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 76608

SeqNo: 1572711

DUPSampType:

cis-1,2-Dichloroethene 300.0268 0ND
Trichloroethene (TCE) 300.0214 0ND
Tetrachloroethene (PCE) 300.0321 0ND
    Surr: Dibromofluoromethane 1.339 95.0 74.9 120 01.27
    Surr: Toluene-d8 1.339 97.1 76.7 125 01.30
    Surr: 1-Bromo-4-fluorobenzene 1.339 96.1 63.3 136 01.29

NOTES:
Q - Initial calibration verification for this analyte exceeds acceptance criteria (1,1-Dichloroethene).

Sample ID: LCS-37008

Batch ID: 37008 Analysis Date: 7/7/2022

Prep Date: 7/1/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSS

RunNo: 76703

SeqNo: 1574239

LCSSampType:

1,1-Dichloroethene 1.000 108 80 1200.100 01.08
    Surr: Dibromofluoromethane 1.250 93.6 74.9 1201.17
    Surr: Toluene-d8 1.250 92.8 76.7 1251.16
    Surr: 1-Bromo-4-fluorobenzene 1.250 99.5 63.3 1361.24

Sample ID: MB-37008

Batch ID: 37008 Analysis Date: 7/7/2022

Prep Date: 7/1/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKS

RunNo: 76703

SeqNo: 1574238

MBLKSampType:

1,1-Dichloroethene 0.100ND
    Surr: Dibromofluoromethane 1.250 87.4 74.9 1201.09
    Surr: Toluene-d8 1.250 92.8 76.7 1251.16
    Surr: 1-Bromo-4-fluorobenzene 1.250 98.4 63.3 1361.23
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206505 QC SUMMARY REPORT

Volatile Organic Compounds by EPA Method 8260D

7/18/2022Date:

Sample ID: LCS-37073

Batch ID: 37073 Analysis Date: 7/11/2022

Prep Date: 7/11/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSS

RunNo: 76753

SeqNo: 1575066

LCSSampType:

Vinyl chloride 1.000 119 80 1200.0250 01.19
1,1-Dichloroethene 1.000 95.6 80 1200.100 00.956
trans-1,2-Dichloroethene 1.000 108 80 1200.0300 01.08
cis-1,2-Dichloroethene 1.000 107 80 1200.0250 01.07
Trichloroethene (TCE) 1.000 106 80 1200.0200 01.06
Tetrachloroethene (PCE) 1.000 109 80 1200.0300 01.09
    Surr: Dibromofluoromethane 1.250 99.6 74.9 1201.25
    Surr: Toluene-d8 1.250 97.9 76.7 1251.22
    Surr: 1-Bromo-4-fluorobenzene 1.250 106 63.3 1361.32

Sample ID: MB-37073

Batch ID: 37073 Analysis Date: 7/11/2022

Prep Date: 7/11/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: MBLKS

RunNo: 76753

SeqNo: 1575065

MBLKSampType:

Vinyl chloride 0.0250ND
1,1-Dichloroethene Q0.100ND
trans-1,2-Dichloroethene 0.0300ND
cis-1,2-Dichloroethene 0.0250ND
Trichloroethene (TCE) 0.0200ND
Tetrachloroethene (PCE) 0.0300ND
    Surr: Dibromofluoromethane 1.250 95.3 74.9 1201.19
    Surr: Toluene-d8 1.250 96.6 76.7 1251.21
    Surr: 1-Bromo-4-fluorobenzene 1.250 96.5 63.3 1361.21

NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Sample ID: 2207078-001BDUP

Batch ID: 37073 Analysis Date: 7/11/2022

Prep Date: 7/11/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 76753

SeqNo: 1575060

DUPSampType:

Vinyl chloride 300.0280 0ND
1,1-Dichloroethene 30 Q0.112 0ND
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.
Work Order: 2206505 QC SUMMARY REPORT

Volatile Organic Compounds by EPA Method 8260D

7/18/2022Date:

Sample ID: 2207078-001BDUP

Batch ID: 37073 Analysis Date: 7/11/2022

Prep Date: 7/11/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 76753

SeqNo: 1575060

DUPSampType:

trans-1,2-Dichloroethene 300.0337 0ND
cis-1,2-Dichloroethene 300.0280 0ND
Trichloroethene (TCE) 300.0224 0ND
Tetrachloroethene (PCE) 300.0337 0ND
    Surr: Dibromofluoromethane 1.402 96.2 74.9 120 01.35
    Surr: Toluene-d8 1.402 97.3 76.7 125 01.36
    Surr: 1-Bromo-4-fluorobenzene 1.402 95.6 63.3 136 01.34

NOTES:
Q - Initial calibration verification for this analyte exceeds acceptance criteria.

Sample ID: 2207123-001BMS

Batch ID: 37073 Analysis Date: 7/11/2022

Prep Date: 7/11/2022

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 76753

SeqNo: 1575063

MSSampType:

Vinyl chloride 1.013 131 49.3 1430.0253 01.33
1,1-Dichloroethene 1.013 138 68.8 133 S0.101 01.40
trans-1,2-Dichloroethene 1.013 122 75.9 1280.0304 01.23
cis-1,2-Dichloroethene 1.013 118 79.9 1230.0253 01.20
Trichloroethene (TCE) 1.013 119 76.1 1340.0203 01.21
Tetrachloroethene (PCE) 1.013 122 78.3 1290.0304 01.23
    Surr: Dibromofluoromethane 1.266 100 74.9 1201.27
    Surr: Toluene-d8 1.266 98.1 76.7 1251.24
    Surr: 1-Bromo-4-fluorobenzene 1.266 104 63.3 1361.32

NOTES:
S - Outlying spike recovery(ies) observed.
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Date Received: 6/29/2022 4:13:00 PM

Client Name: PES Work Order Number: 2206505

Sample Log-In Check List

Elisabeth SamorayLogged by:

Item Information

How was the sample delivered? Client

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.
2.

6.

10.
11.

12.
13.
14.

15.
16.
17. Were all holding times able to be met? Yes No

Chain of Custody

Log In

7. Were all items received at a temperature of  >2°C to 6°C Yes No NA

8. Sample(s) in proper container(s)? Yes No

9. Sufficient sample volume for indicated test(s)? Yes No

Special Handling (if applicable)

18.

19.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date:

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Coolers are present? Yes No NA3.

Shipping container/cooler in good condition? Yes No4.
Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Present5.

*

Item # Temp ºC
Sample 1 5.9

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
Revision v1
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Prose_Fircrest_Soil_06_2022_DVR  
 Page 1 of  8 

MEMORANDUM 
 
TO: Project File DATE:  July 22, 2022 

FROM:  Jessie Compeau 

SUBJECT: Laboratory Data Validation Review  

PROJECT: Prose Fircrest Data Validation 

PROJECT #: 443021-1325023.01.004 

TASK: EIM Data Validation Level EPA2A for June 2022 – Soil Samples 

LAB: Fremont Work Orders: 2206436 and 2206505  

Seventy-three samples (including two field duplicates) were collected as part of an ongoing 
Phase 2 Investigation for the Prose Fircrest Property (Site) in Fircrest, Washington. Soil samples 
were collected on June 22, 23, and 28, 2022. The samples were delivered to Fremont Analytical 
(Fremont) of Seattle, WA for laboratory analysis. Forty-three soil samples were placed on hold. 
Selected samples were analyzed for the following:   

• Volatile organic compounds (VOCs) by United States Environmental Protection Agency 
(USEPA) Method 8260D (62 compounds); 

• Chlorinated VOCs (cVOCs) by USEPA Method 8260D (6 compounds);  
• Semivolatile Organic Compounds (SVOCs) – polycyclic aromatic hydrocarbons (PAHs) 

using Selected Ion Monitoring (SIM) by USEPA Method 8270D-SIM (7 compounds);  
• Total petroleum hydrocarbons (TPH) as gasoline (TPH-Gx) by NWTPH-Gx and TPH as 

diesel and heavy oil (TPH-Dx) by NWTPH-Dx (diesel range organic and heavy range 
organic per analytical methods stipulated by Washington State Department of Ecology;  

• Polychlorinated Biphenyls (PCBs – 9 Aroclors) by EPA Method 8082; 
• Metals – (arsenic, barium, cadmium, chromium, lead, selenium, and silver) by USEPA 

Method 6020B (ICP-MS); 
• Mercury by USEPA Method 7471B;  
• Total Solids by USEPA Method 8000D. 

 
The quality assurance review is summarized below.  
DATA QUALIFICATIONS 

Guidelines established by USEPA for a limited data validation review of analytical data along 
with Fremont control limit criteria were used to validate the data. The comments presented in 
this memorandum refer to the laboratory’s performance in meeting the quality control criteria 
outlined in the USEPA Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review (USEPA, 2020) and USEPA Contract Laboratory 
Program National Functional Guidelines for Inorganic Superfund Methods Data Review 
(USEPA, 2020).  
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Prose_Fircrest_Soil_06_2022_DVR  
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DATA VALIDATION 

Completeness 

All samples were collected and analyzed as requested with the following discussions: 

• Work Order 2206436:  Review of revised chain of custodies shows that chlorinated 
volatile organic compounds (cVOCs) were requested on selected samples on June 29, 
2022 (PES confirmed revision date).  

• Work Order 2206436:  PES requested VOC analysis on sample SB-1-2 past the 
recommended holding time on July 11, 2022. Refer to holding time discussion for 
additional information.  

• Work Order 2206505:  PES requested VOC analysis on samples MW-1-2 and MW-1-11 
on July 11, 2022. 

Sample Collection and Preservation 

Samples were collected in laboratory-supplied sample containers preserved as appropriate for the 
individual analyses conducted. The samples were packed on ice in coolers and shipped by 
courier to the analytical laboratory. Cooler and samples were received below the EPA 
recommended preservation temperature of 6°C. No data were qualified based upon the sample 
collection and preservation information.  

Holding Times 

USEPA Method 8260D:  
All samples were analyzed for VOCs within the USEPA recommended holding time of fourteen 
days for soils from the date of sample collection. All holding time criteria were met with the 
following exceptions:  
 

• Work Order 2206436:  Sample SB-1-2 was collected on June 23 and analyzed for VOCs 
8 days past holding time on July 15, 2022. Associated sample SB-1-2 VOC results are 
non-detect and are rejected (R).  

    
NWTPH-Gx Method: 
All samples were analyzed for gasoline within the WA State recommended holding time of 
fourteen days for soils from the date of sample collection. All holding time criteria were met.  
 
USEPA Methods 8270D-SIM and 8082:  
All samples were extracted within the WA State recommended holding time of fourteen days for 
soils from the date of sample collection to extraction. All samples were analyzed within forty 
days from the date of extraction. All holding time criteria were met. 

NWTPH-Dx Method: 
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Prose_Fircrest_Soil_06_2022_DVR  
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All samples were extracted within the WA State recommended holding time of fourteen days for 
soils from the date of sample collection to extraction. All samples were analyzed within forty 
days from the date of extraction. All holding time criteria were met. 

USEPA Method 6020B: 
All water samples were analyzed within the USEPA recommended holding time for metals of 
180 days for soils from the date of sample collection. All holding time criteria were met.  
 
USEPA Method 7471B: 
The samples were analyzed within the USEPA recommended holding time for mercury of 
twenty-eight days for soils from the date of sample collection. All holding time criteria were met.  
 
Total Solids by USEPA Method 8000D: 
Samples were analyzed within the USEPA recommended holding time of seven days for total 
solids. All holding time criteria were met.  
Initial and Continuing Calibration 

Calibration data for this project are not required for this deliverable however Fremont’s notes 
indicate the following:  

• Work Order 2206436 - USEPA Method 8260D – Analytical Batch 37024: Continuing 
calibration verification (CCV) issue was noted by Fremont for a few compounds 
(dichlorodifluoromethane (CFC-12), chloromethane, and in one case 2-hexanone (MBK)) 
associated with this analytical batch. These compounds are qualified by the laboratory 
“Q” to indicate that percent difference CCV is below laboratory acceptance criteria and 
showing low bias. Associated results are estimated and qualified (J/UJ) due to the 
CCV issue.  

• Work Order 2206505 - USEPA Method 8260D – Analytical Batch 37008: Continuing 
calibration verification (CCV) issues were noted by Fremont for 1,1-dichloroethene 
associated with the analytical batch. This compound is qualified by the laboratory “Q” to 
indicate that percent difference CCV is above laboratory acceptance criteria with a 
potential high bias. No action is needed since the compound is not detected in the 
associated samples.  

• Work Order 2206505 - USEPA Method 8260D – Analytical Batch 37073: Continuing 
calibration verification (CCV) issues were noted by Fremont for 1,1-dichloroethene 
associated with the analytical batch. This compound is qualified by the laboratory “Q” to 
indicate that percent difference CCV is below laboratory acceptance criteria and with a 
potential low bias. Associated 1,1-dichloroethene results for samples MW-1-2 and 
MW-1-11 are non-detected, estimated and qualified (UJ).  

Method Blank Results 

USEPA Method 8260D:  
Laboratory method blanks were included with the analytical batches per method requirement. 
The target analytes were not detected in the method blanks at or above the reporting limits (RLs).  
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NWTPH-Gx Method: 
Laboratory method blanks were included with the analytical batch per method requirement. The 
target analyte (gasoline) is not detected in the method blanks at or above the RLs.  
 
USEPA Method 8270D-SIM:  
A laboratory method blank is included with the analytical batch per method requirement. The 
target analytes are not detected in the method blank at or above the RL.  

USEPA Method 8082:  
A laboratory method blank is included with the analytical batch per method requirement. The 
target analytes are not detected in the method blank at or above the RLs.  

NWTPH-Dx Method: 
Laboratory method blanks were included with the analytical batches per method requirement. 
The target analytes (diesel, heavy oil, and TPH) were not detected in the method blanks at or 
above the RLs.  

USEPA Method 6020B: 
A laboratory method blank was included with the analytical batch per method requirement. The 
target analytes (metals) were not detected in the method blanks at or above the RLs.  
 
USEPA Method 7471B: 
A laboratory method blank was included with the analytical batch per method requirement. The 
target analyte (mercury) was not detected in the method blank at or above the RL.  

Trip Blank Results 

USEPA Method 8260D and NWTPH-Gx: 
Trip blanks were not collected. No action is taken other than to note this.  
Field, Rinsate, or Equipment Blank Results 

Field, rinsate, or equipment blanks were not collected. 

Field Duplicate Analyses 

Field duplicate pair was submitted and analyzed. Field duplicate sample pair is as follows:  
 

• Work Order 2206436: Sample SB-1-0.5 and field duplicate SB-100-0.5 
• Work Order 2206505:  Sample MW-1-19.5 and field duplicate SB-101-19.5. Sample and 

field duplicate were placed on hold.  
 

Target analyte results are comparable and within a relative percent difference (RPD) of 30% (+ 
1x RL for soil results <5X the RL) for the field duplicate pair with the following exceptions:  
 

• Work Order 2206436: Barium results for samples SB-1-0.5 and field duplicate SB-
100-0.5 are qualified as estimated (J) due to elevated RPD value.  
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Laboratory Duplicate Analyses 

USEPA Method 8260D:  
Laboratory duplicate samples were performed on client samples SB-1-2, SB-100-0.5, and on 
non-client samples within the analytical batches. Relative percent differences (RPDs) for VOCs 
are within the laboratory control criteria of 30%. 

NWTPH-Gx Method: 
Laboratory duplicate sample analyses were performed on client samples SB-1-2 and SB-100-0.5. 
RPDs for gasoline are within the laboratory control criteria of 30%. 

USEPA Method 8270D-SIM:  
Laboratory duplicate samples were not analyzed. Refer to MS/MSD results for precision data 
 
USEPA Method 8082:  
Laboratory duplicate samples were not analyzed. Refer to MS/MSD results for precision data.  
 
NWTPH-Dx Method: 
Laboratory duplicate sample analyses were performed on client sample SB-12-6 and on a non-
client sample within the analytical batch. RPDs for diesel, heavy oil, and TPH are within the 
laboratory control criteria of 30%. 

USEPA Method 6020B: 
Laboratory duplicate analysis were not performed. Refer to MS/MSD results for precision data.  

USEPA Method 7471B: 
Laboratory duplicate analyses were performed on sample SB-100-0.5 and on a non-client sample 
within the analytical batch. RPDs for mercury are within the laboratory control criteria of 20%. 

Total Solids by USEPA Method 8000D: 
Laboratory duplicate sample analyses were not performed. No action is taken other than to note 
this.  
Surrogate Recoveries 

USEPA Method 8260D:  
The surrogate recovery results for the samples, laboratory control samples, laboratory duplicate 
samples, matrix spike samples, and blanks are within the laboratory surrogate control limits for 
all analyses.  

NWTPH-Gx Method: 
The surrogate recovery results for the samples, laboratory control samples, laboratory duplicate 
samples, matrix spike samples, and the blanks are within the laboratory surrogate control limits 
with the following exception:  

USEPA Method 8270D-SIM:  
The surrogate recovery results for the samples, laboratory control samples, matrix spike samples, 
and method blanks are within the laboratory surrogate control limits. 
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USEPA Method 8082:  
The surrogate recovery results for the samples, laboratory control samples, matrix spike samples, 
and method blanks are within the laboratory surrogate control limits. 

NWTPH-Dx Method: 
The surrogate recovery results for the samples, laboratory control samples, matrix spike samples, 
and method blanks are within the laboratory surrogate control limits.  

Laboratory Control Samples 

USEPA Method 8260D:  
Laboratory control samples (LCSs) were analyzed by USEPA Method 8260D method. The LCS 
or LCS/LCSD %Rs for the target compounds are within the laboratory control criteria with the 
following exceptions:  
 

• Work Order 2206436 - Analytical batch 37024:  LCS % recoveries for 
dichlorodifluoromethane (CFC-12) and chloromethane are below criteria. No action is 
needed since these compounds are already qualified due to low CCV recoveries.  
 

NWTPH-Gx Method: 
LCS was analyzed by the NWTPH-Gx method along with the analytical batch. The LCS %R for 
the target compound is within the laboratory control criteria.  
 
USEPA Method 8270D-SIM:  
An LCS was analyzed by USEPA Method 8270D-SIM along with the analytical batch. The LCS 
%Rs for the target compounds are within the laboratory control criteria.  
 
USEPA Method 8082:  
An LCS was analyzed by USEPA Method 8082-SIM along with the analytical batch. The LCS 
%Rs for the target compounds are within the laboratory control criteria.  
 
NWTPH-Dx Method: 
LCSs were analyzed by the NWTPH-Dx method along with the analytical batch. The LCS %Rs 
for the target compounds are within the laboratory control criteria. 
 
USEPA Method 6020B: 
A LCS was analyzed by the USEPA Method 6020B along with the analytical batch. The LCS 
%Rs for the control analytes are within the laboratory control criteria.  
 
USEPA Method 7471B: 
A LCS was analyzed by the USEPA Method 7471B along with the analytical batch. The LCS 
%R for the control analyte is within the laboratory control criteria.  
 
Matrix Spike/Matrix Spike Duplicates 

USEPA Method 8260D:  
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Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed on client sample SB-6-
6 and on non-client soil samples. MS/MSD % Rs and RPDs are acceptable and within laboratory 
control limit criteria with the following exceptions:  

• Work Orders 2206505 - Analytical batches 37008 and 37073:  Matrix spike analysis were 
performed on non-client soil samples. Matrix spike recovery for 1,1-dichloroethene 
exceeds acceptance criteria. No action is taken on this basis since the spikes were 
performed on non-client samples.  
 

NWTPH-Gx Method: 
MS analyses was performed on client sample SB-1-2. MS % R is acceptable and within 
laboratory control limit criteria.  
 
USEPA Method 8270D-SIM:  
MS/MSD analyses was performed on client sample SB-100-0.5. MS/MSD % Rs and RPDs are 
acceptable and within laboratory control limit criteria.  
 
USEPA Method 8082:  
MS/MSD analyses was performed on client sample SB-1-0.5. MS/MSD % Rs and RPDs are 
acceptable and within laboratory control limit criteria.  
 
NWTPH-Dx Method: 
MS/MSD analyses were performed on client soil sample SB-100-0.5 and on a non-client sample 
within the analytical batch. MS/MSD % Rs and RPDs are acceptable and within laboratory 
control limit criteria.  
    
USEPA Method 6020B: 
MS/MSD analyses were performed on a non-client sample. The MS/MSD % Rs and RPDs are 
acceptable and within laboratory control limit criteria.  
 
USEPA Method 7471B: 
MS/MSD analyses were performed on client soil sample SB-100-0.5 and on a non-client soil 
sample within the analytical batch. The MS/MSD % Rs and RPDs are acceptable and within 
laboratory control limit criteria.  
Other Quality Control Issues 

No laboratory quality control issues were identified in the laboratory reports with the following 
discussion: 

• Electronic data deliverables (EDDs) for these Work Orders were provided by the 
laboratory and data validator qualifiers were entered into the EDDs.  

Compound Identification 
 
NWTPH-Gx Method 
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Gasoline range organics (GROs) were reported for soil samples SB-7-15 and SB-8-11. GRO 
indicates the indicate the presence of unresolved compounds eluting from ~C6-C12.  
 
 
Quantitation Limits 

The RLs used for this sample group are acceptable for the project. Several samples were diluted 
due to elevated concentrations of various target analytes. No action was taken other than to note 
this. 

Data Assessment 

The laboratory data reported for this project were reviewed based on the criteria outlined in: 
 
• USEPA Contract Laboratory Program National Functional Guidelines for Superfund 

Organic Methods Data Review (USEPA, 2020); and 
• USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 

Superfund Methods Data Review (USEPA, 2020). 

Data qualifiers are assigned and laboratory report pages with qualifiers are attached. All data, 
including qualified data, are judged to be acceptable for their intended use with the following 
exception:  

• Work Order 2206436:  Sample SB-1-2 was collected on June 23 and analyzed for cVOCs 
8 days past holding time on July 15, 2022. Associated sample SB-1-2 VOC results are 
non-detect and are rejected (R).  
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Project: Prose Fircrest

Client Sample ID: SB-100-0.5

Collection Date: 6/23/2022 8:00:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-001

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Polychlorinated Biphenyls (PCB) by EPA 8082 Analyst: OKBatch ID:  37015

Aroclor 1016 7/5/2022 4:53:05 PM0.0494 mg/Kg-dry 1ND
Aroclor 1221 7/5/2022 4:53:05 PM0.0494 mg/Kg-dry 1ND
Aroclor 1232 7/5/2022 4:53:05 PM0.0494 mg/Kg-dry 1ND
Aroclor 1242 7/5/2022 4:53:05 PM0.0494 mg/Kg-dry 1ND
Aroclor 1248 7/5/2022 4:53:05 PM0.0494 mg/Kg-dry 1ND
Aroclor 1254 7/5/2022 4:53:05 PM0.0494 mg/Kg-dry 1ND
Aroclor 1260 7/5/2022 4:53:05 PM0.0494 mg/Kg-dry 1ND
Aroclor 1262 7/5/2022 4:53:05 PM0.0494 mg/Kg-dry 1ND
Aroclor 1268 7/5/2022 4:53:05 PM0.0494 mg/Kg-dry 1ND
Total PCBs 7/5/2022 4:53:05 PM0.0494 mg/Kg-dry 1ND
  Surr: Decachlorobiphenyl 7/5/2022 4:53:05 PM9.77 - 154 %Rec 162.9
  Surr: Tetrachloro-m-xylene 7/5/2022 4:53:05 PM24.2 - 187 %Rec 162.1

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 2:07:58 PM53.9 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 2:07:58 PM108 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 2:07:58 PM162 mg/Kg-dry 1ND
  Surr: 2-Fluorobiphenyl 7/6/2022 2:07:58 PM50 - 150 %Rec 179.2
  Surr: o-Terphenyl 7/6/2022 2:07:58 PM50 - 150 %Rec 178.6

Polyaromatic Hydrocarbons by EPA Method 8270 (SIM) Analyst: OKBatch ID:  37014

Benz(a)anthracene 7/6/2022 11:08:04 AM19.7 µg/Kg-dry 1ND
Chrysene 7/6/2022 11:08:04 AM39.5 µg/Kg-dry 1ND
Benzo(b)fluoranthene 7/6/2022 11:08:04 AM19.7 µg/Kg-dry 1ND
Benzo(k)fluoranthene 7/6/2022 11:08:04 AM19.7 µg/Kg-dry 1ND
Benzo(a)pyrene 7/6/2022 11:08:04 AM19.7 µg/Kg-dry 1ND
Indeno(1,2,3-cd)pyrene 7/6/2022 11:08:04 AM39.5 µg/Kg-dry 1ND
Dibenz(a,h)anthracene 7/6/2022 11:08:04 AM39.5 µg/Kg-dry 1ND
  Surr: 2-Fluorobiphenyl 7/6/2022 11:08:04 AM69.4 - 124 %Rec 172.3
  Surr: Terphenyl-d14 (surr) 7/6/2022 11:08:04 AM68.7 - 149 %Rec 192.8

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/5/2022 2:49:46 PM5.43 mg/Kg-dry 1ND
  Surr: Toluene-d8 7/5/2022 2:49:46 PM65 - 135 %Rec 197.6
  Surr: 4-Bromofluorobenzene 7/5/2022 2:49:46 PM65 - 135 %Rec 193.0
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Project: Prose Fircrest

Client Sample ID: SB-100-0.5

Collection Date: 6/23/2022 8:00:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-001

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 2:49:46 PM0.0543 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 2:49:46 PM0.0869 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
Bromomethane 7/5/2022 2:49:46 PM0.163 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 2:49:46 PM0.0543 mg/Kg-dry 1ND
Chloroethane 7/5/2022 2:49:46 PM0.130 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 2:49:46 PM0.109 mg/Kg-dry 1ND
Acetone 7/5/2022 2:49:46 PM0.543 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 2:49:46 PM0.0163 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/5/2022 2:49:46 PM0.489 mg/Kg-dry 1ND
Chloroform 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 2:49:46 PM0.0814 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 2:49:46 PM0.0250 mg/Kg-dry 1ND
Benzene 7/5/2022 2:49:46 PM0.0217 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 2:49:46 PM0.0217 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 2:49:46 PM0.0217 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
Dibromomethane 7/5/2022 2:49:46 PM0.0217 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 2:49:46 PM0.0869 mg/Kg-dry 1ND
Toluene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 2:49:46 PM0.0543 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 2:49:46 PM0.0814 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 2:49:46 PM0.0185 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 2:49:46 PM0.0217 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 10.0690
Dibromochloromethane 7/5/2022 2:49:46 PM0.0217 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 2:49:46 PM0.0109 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 2:49:46 PM0.0652 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 2:49:46 PM0.0217 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 2:49:46 PM0.0543 mg/Kg-dry 1ND
o-Xylene 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-100-0.5

Collection Date: 6/23/2022 8:00:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-001

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Styrene 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
Bromoform 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 2:49:46 PM0.0163 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 2:49:46 PM0.0434 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 2:49:46 PM0.0380 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 2:49:46 PM0.0434 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 2:49:46 PM0.0326 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 2:49:46 PM0.0652 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 2:49:46 PM0.0271 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 2:49:46 PM0.0543 mg/Kg-dry 1ND
Naphthalene 7/5/2022 2:49:46 PM0.109 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/5/2022 2:49:46 PM0.0543 mg/Kg-dry 1ND
  Surr: Dibromofluoromethane 7/5/2022 2:49:46 PM74.9 - 120 %Rec 188.9
  Surr: Toluene-d8 7/5/2022 2:49:46 PM76.7 - 125 %Rec 193.9
  Surr: 1-Bromo-4-fluorobenzene 7/5/2022 2:49:46 PM63.3 - 136 %Rec 193.0

NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Mercury by EPA Method 7471B Analyst: SSBatch ID:  37018

Mercury 7/5/2022 2:44:28 PM0.267 mg/Kg-dry 1ND

Total Metals by EPA Method 6020B Analyst: EHBatch ID:  37001

Arsenic 7/5/2022 2:40:30 PM0.0977 mg/Kg-dry 12.51
Barium 7/5/2022 2:40:30 PM0.489 mg/Kg-dry 147.6
Cadmium 7/5/2022 2:40:30 PM0.163 mg/Kg-dry 1ND
Chromium 7/5/2022 2:40:30 PM0.326 mg/Kg-dry 124.9
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Project: Prose Fircrest

Client Sample ID: SB-100-0.5

Collection Date: 6/23/2022 8:00:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-001

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Total Metals by EPA Method 6020B Analyst: EHBatch ID:  37001

Lead 7/5/2022 2:40:30 PM0.163 mg/Kg-dry 12.58
Selenium 7/5/2022 2:40:30 PM0.163 mg/Kg-dry 10.811
Silver 7/5/2022 2:40:30 PM0.122 mg/Kg-dry 1ND

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PMwt% 16.96
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Project: Prose Fircrest

Client Sample ID: SB-1-0.5

Collection Date: 6/23/2022 9:30:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-002

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Polychlorinated Biphenyls (PCB) by EPA 8082 Analyst: OKBatch ID:  37015

Aroclor 1016 7/5/2022 5:02:53 PM0.0554 mg/Kg-dry 1ND
Aroclor 1221 7/5/2022 5:02:53 PM0.0554 mg/Kg-dry 1ND
Aroclor 1232 7/5/2022 5:02:53 PM0.0554 mg/Kg-dry 1ND
Aroclor 1242 7/5/2022 5:02:53 PM0.0554 mg/Kg-dry 1ND
Aroclor 1248 7/5/2022 5:02:53 PM0.0554 mg/Kg-dry 1ND
Aroclor 1254 7/5/2022 5:02:53 PM0.0554 mg/Kg-dry 1ND
Aroclor 1260 7/5/2022 5:02:53 PM0.0554 mg/Kg-dry 1ND
Aroclor 1262 7/5/2022 5:02:53 PM0.0554 mg/Kg-dry 1ND
Aroclor 1268 7/5/2022 5:02:53 PM0.0554 mg/Kg-dry 1ND
Total PCBs 7/5/2022 5:02:53 PM0.0554 mg/Kg-dry 1ND
  Surr: Decachlorobiphenyl 7/5/2022 5:02:53 PM9.77 - 154 %Rec 165.8
  Surr: Tetrachloro-m-xylene 7/5/2022 5:02:53 PM24.2 - 187 %Rec 163.8

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 2:41:03 PM56.7 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 2:41:03 PM113 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 2:41:03 PM170 mg/Kg-dry 1ND
  Surr: 2-Fluorobiphenyl 7/6/2022 2:41:03 PM50 - 150 %Rec 174.3
  Surr: o-Terphenyl 7/6/2022 2:41:03 PM50 - 150 %Rec 176.1

Polyaromatic Hydrocarbons by EPA Method 8270 (SIM) Analyst: OKBatch ID:  37014

Benz(a)anthracene 7/6/2022 12:33:22 PM22.1 µg/Kg-dry 1ND
Chrysene 7/6/2022 12:33:22 PM44.2 µg/Kg-dry 1ND
Benzo(b)fluoranthene 7/6/2022 12:33:22 PM22.1 µg/Kg-dry 1ND
Benzo(k)fluoranthene 7/6/2022 12:33:22 PM22.1 µg/Kg-dry 1ND
Benzo(a)pyrene 7/6/2022 12:33:22 PM22.1 µg/Kg-dry 1ND
Indeno(1,2,3-cd)pyrene 7/6/2022 12:33:22 PM44.2 µg/Kg-dry 1ND
Dibenz(a,h)anthracene 7/6/2022 12:33:22 PM44.2 µg/Kg-dry 1ND
  Surr: 2-Fluorobiphenyl 7/6/2022 12:33:22 PM69.4 - 124 %Rec 174.7
  Surr: Terphenyl-d14 (surr) 7/6/2022 12:33:22 PM68.7 - 149 %Rec 192.8

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/5/2022 3:52:39 PM5.74 mg/Kg-dry 1ND
  Surr: Toluene-d8 7/5/2022 3:52:39 PM65 - 135 %Rec 197.4
  Surr: 4-Bromofluorobenzene 7/5/2022 3:52:39 PM65 - 135 %Rec 195.8
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Project: Prose Fircrest

Client Sample ID: SB-1-0.5

Collection Date: 6/23/2022 9:30:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-002

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 3:52:39 PM0.0574 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 3:52:39 PM0.0918 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
Bromomethane 7/5/2022 3:52:39 PM0.172 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 3:52:39 PM0.0574 mg/Kg-dry 1ND
Chloroethane 7/5/2022 3:52:39 PM0.138 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 3:52:39 PM0.115 mg/Kg-dry 1ND
Acetone 7/5/2022 3:52:39 PM0.574 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 3:52:39 PM0.0172 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/5/2022 3:52:39 PM0.516 mg/Kg-dry 1ND
Chloroform 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 3:52:39 PM0.0860 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 3:52:39 PM0.0264 mg/Kg-dry 1ND
Benzene 7/5/2022 3:52:39 PM0.0229 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 3:52:39 PM0.0229 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 3:52:39 PM0.0229 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
Dibromomethane 7/5/2022 3:52:39 PM0.0229 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 3:52:39 PM0.0918 mg/Kg-dry 1ND
Toluene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 3:52:39 PM0.0574 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 3:52:39 PM0.0860 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 3:52:39 PM0.0195 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 3:52:39 PM0.0229 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 10.0794
Dibromochloromethane 7/5/2022 3:52:39 PM0.0229 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 3:52:39 PM0.0115 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 3:52:39 PM0.0688 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 3:52:39 PM0.0229 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 3:52:39 PM0.0574 mg/Kg-dry 1ND
o-Xylene 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-1-0.5

Collection Date: 6/23/2022 9:30:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-002

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Styrene 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
Bromoform 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 3:52:39 PM0.0172 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 3:52:39 PM0.0459 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 3:52:39 PM0.0401 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 3:52:39 PM0.0459 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 3:52:39 PM0.0344 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 3:52:39 PM0.0688 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 3:52:39 PM0.0287 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 3:52:39 PM0.0574 mg/Kg-dry 1ND
Naphthalene 7/5/2022 3:52:39 PM0.115 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/5/2022 3:52:39 PM0.0574 mg/Kg-dry 1ND
  Surr: Dibromofluoromethane 7/5/2022 3:52:39 PM74.9 - 120 %Rec 188.3
  Surr: Toluene-d8 7/5/2022 3:52:39 PM76.7 - 125 %Rec 194.4
  Surr: 1-Bromo-4-fluorobenzene 7/5/2022 3:52:39 PM63.3 - 136 %Rec 195.8

NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Mercury by EPA Method 7471B Analyst: SSBatch ID:  37018

Mercury 7/5/2022 2:51:17 PM0.288 mg/Kg-dry 1ND

Total Metals by EPA Method 6020B Analyst: EHBatch ID:  37001

Arsenic 7/5/2022 2:43:20 PM0.104 mg/Kg-dry 12.51
Barium 7/5/2022 2:43:20 PM0.520 mg/Kg-dry 178.6
Cadmium 7/5/2022 2:43:20 PM0.173 mg/Kg-dry 1ND
Chromium 7/5/2022 2:43:20 PM0.347 mg/Kg-dry 122.2
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Project: Prose Fircrest

Client Sample ID: SB-1-0.5

Collection Date: 6/23/2022 9:30:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-002

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Total Metals by EPA Method 6020B Analyst: EHBatch ID:  37001

Lead 7/5/2022 2:43:20 PM0.173 mg/Kg-dry 12.99
Selenium 7/5/2022 2:43:20 PM0.173 mg/Kg-dry 10.975
Silver 7/5/2022 2:43:20 PM0.130 mg/Kg-dry 1ND

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PMwt% 113.2
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Project: Prose Fircrest

Client Sample ID: SB-1-2

Collection Date: 6/23/2022 9:40:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-003

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37134

Vinyl chloride H 7/15/2022 11:44:41 PM0.0267 mg/Kg-dry 1ND
1,1-Dichloroethene H 7/15/2022 12:05:05 AM0.107 mg/Kg-dry 1ND
trans-1,2-Dichloroethene H 7/15/2022 12:05:05 AM0.0320 mg/Kg-dry 1ND
cis-1,2-Dichloroethene H 7/15/2022 12:05:05 AM0.0267 mg/Kg-dry 1ND
Trichloroethene (TCE) H 7/15/2022 12:05:05 AM0.0214 mg/Kg-dry 1ND
Tetrachloroethene (PCE) H 7/15/2022 12:05:05 AM0.0320 mg/Kg-dry 1ND
  Surr: Dibromofluoromethane H 7/15/2022 12:05:05 AM74.9 - 120 %Rec 1108
  Surr: Toluene-d8 H 7/15/2022 12:05:05 AM76.7 - 125 %Rec 1102
  Surr: 1-Bromo-4-fluorobenzene H 7/15/2022 12:05:05 AM63.3 - 136 %Rec 197.6

Sample Moisture (Percent Moisture) Analyst: meBatch ID:  R76885

Percent Moisture 7/15/2022 3:45:25 PM0.500 wt% 16.16
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Project: Prose Fircrest

Client Sample ID: SB-1-7.5

Collection Date: 6/23/2022 9:50:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-004

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 2:52:13 PM55.2 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 2:52:13 PM110 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 2:52:13 PM166 mg/Kg-dry 1ND
  Surr: 2-Fluorobiphenyl 7/6/2022 2:52:13 PM50 - 150 %Rec 181.7
  Surr: o-Terphenyl 7/6/2022 2:52:13 PM50 - 150 %Rec 181.8

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/5/2022 4:24:00 PM5.00 mg/Kg-dry 1ND
  Surr: Toluene-d8 7/5/2022 4:24:00 PM65 - 135 %Rec 197.2
  Surr: 4-Bromofluorobenzene 7/5/2022 4:24:00 PM65 - 135 %Rec 192.4

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 4:24:00 PM0.0500 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 4:24:00 PM0.0800 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
Bromomethane 7/5/2022 4:24:00 PM0.150 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 4:24:00 PM0.0500 mg/Kg-dry 1ND
Chloroethane 7/5/2022 4:24:00 PM0.120 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 4:24:00 PM0.100 mg/Kg-dry 1ND
Acetone 7/5/2022 4:24:00 PM0.500 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 4:24:00 PM0.0150 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/5/2022 4:24:00 PM0.450 mg/Kg-dry 1ND
Chloroform 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 4:24:00 PM0.0750 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 4:24:00 PM0.0230 mg/Kg-dry 1ND
Benzene 7/5/2022 4:24:00 PM0.0200 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 4:24:00 PM0.0200 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 4:24:00 PM0.0200 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
Dibromomethane 7/5/2022 4:24:00 PM0.0200 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 4:24:00 PM0.0800 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-1-7.5

Collection Date: 6/23/2022 9:50:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-004

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Toluene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 4:24:00 PM0.0500 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 4:24:00 PM0.0750 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 4:24:00 PM0.0170 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 4:24:00 PM0.0200 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
Dibromochloromethane 7/5/2022 4:24:00 PM0.0200 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 4:24:00 PM0.0100 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 4:24:00 PM0.0600 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 4:24:00 PM0.0200 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 4:24:00 PM0.0500 mg/Kg-dry 1ND
o-Xylene 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
Styrene 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
Bromoform 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 4:24:00 PM0.0150 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 4:24:00 PM0.0400 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 4:24:00 PM0.0350 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 4:24:00 PM0.0400 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 4:24:00 PM0.0300 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 4:24:00 PM0.0600 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 4:24:00 PM0.0250 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 4:24:00 PM0.0500 mg/Kg-dry 1ND
Naphthalene 7/5/2022 4:24:00 PM0.100 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/5/2022 4:24:00 PM0.0500 mg/Kg-dry 1ND
  Surr: Dibromofluoromethane 7/5/2022 4:24:00 PM74.9 - 120 %Rec 192.2
  Surr: Toluene-d8 7/5/2022 4:24:00 PM76.7 - 125 %Rec 196.5
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Project: Prose Fircrest

Client Sample ID: SB-1-7.5

Collection Date: 6/23/2022 9:50:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-004

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

    Surr: 1-Bromo-4-fluorobenzene 7/5/2022 4:24:00 PM63.3 - 136 %Rec 192.3
NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 18.14
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Project: Prose Fircrest

Client Sample ID: SB-5-7.5

Collection Date: 6/23/2022 2:50:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-014

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 3:03:12 PM53.4 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 3:03:12 PM107 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 3:03:12 PM160 mg/Kg-dry 1ND
  Surr: 2-Fluorobiphenyl 7/6/2022 3:03:12 PM50 - 150 %Rec 183.5
  Surr: o-Terphenyl 7/6/2022 3:03:12 PM50 - 150 %Rec 185.2

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/5/2022 5:59:19 PM4.84 mg/Kg-dry 1ND
  Surr: Toluene-d8 7/5/2022 5:59:19 PM65 - 135 %Rec 197.2
  Surr: 4-Bromofluorobenzene 7/5/2022 5:59:19 PM65 - 135 %Rec 193.7

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 5:59:19 PM0.0484 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 5:59:19 PM0.0775 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
Bromomethane 7/5/2022 5:59:19 PM0.145 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 5:59:19 PM0.0484 mg/Kg-dry 1ND
Chloroethane 7/5/2022 5:59:19 PM0.116 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 5:59:19 PM0.0968 mg/Kg-dry 1ND
Acetone 7/5/2022 5:59:19 PM0.484 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 5:59:19 PM0.0145 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/5/2022 5:59:19 PM0.436 mg/Kg-dry 1ND
Chloroform 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 5:59:19 PM0.0726 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 5:59:19 PM0.0223 mg/Kg-dry 1ND
Benzene 7/5/2022 5:59:19 PM0.0194 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 5:59:19 PM0.0194 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 5:59:19 PM0.0194 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
Dibromomethane 7/5/2022 5:59:19 PM0.0194 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 5:59:19 PM0.0775 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-5-7.5

Collection Date: 6/23/2022 2:50:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-014

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Toluene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 5:59:19 PM0.0484 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 5:59:19 PM0.0726 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 5:59:19 PM0.0165 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 5:59:19 PM0.0194 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
Dibromochloromethane 7/5/2022 5:59:19 PM0.0194 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 5:59:19 PM0.00968 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 5:59:19 PM0.0581 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 5:59:19 PM0.0194 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 5:59:19 PM0.0484 mg/Kg-dry 1ND
o-Xylene 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
Styrene 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
Bromoform 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 5:59:19 PM0.0145 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 5:59:19 PM0.0387 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 5:59:19 PM0.0339 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 5:59:19 PM0.0387 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 5:59:19 PM0.0290 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 5:59:19 PM0.0581 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 5:59:19 PM0.0242 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 5:59:19 PM0.0484 mg/Kg-dry 1ND
Naphthalene 7/5/2022 5:59:19 PM0.0968 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/5/2022 5:59:19 PM0.0484 mg/Kg-dry 1ND
  Surr: Dibromofluoromethane 7/5/2022 5:59:19 PM74.9 - 120 %Rec 188.6
  Surr: Toluene-d8 7/5/2022 5:59:19 PM76.7 - 125 %Rec 194.4

Revision v1
Page 22 of 100

JC 7/20/2022

CLIE
NT R

EVIEW D
RAFT



Project: Prose Fircrest

Client Sample ID: SB-5-7.5

Collection Date: 6/23/2022 2:50:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-014

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

    Surr: 1-Bromo-4-fluorobenzene 7/5/2022 5:59:19 PM63.3 - 136 %Rec 193.7
NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Mercury by EPA Method 7471B Analyst: SSBatch ID:  37018

Mercury 7/5/2022 2:56:27 PM0.276 mg/Kg-dry 1ND

Total Metals by EPA Method 6020B Analyst: EHBatch ID:  37001

Arsenic 7/5/2022 2:46:09 PM0.106 mg/Kg-dry 11.97
Barium 7/5/2022 2:46:09 PM0.529 mg/Kg-dry 157.9
Cadmium 7/5/2022 2:46:09 PM0.176 mg/Kg-dry 1ND
Chromium 7/5/2022 2:46:09 PM0.352 mg/Kg-dry 125.7
Lead 7/5/2022 2:46:09 PM0.176 mg/Kg-dry 11.96
Selenium 7/5/2022 2:46:09 PM0.176 mg/Kg-dry 10.876
Silver 7/5/2022 2:46:09 PM0.132 mg/Kg-dry 1ND

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PMwt% 19.93
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Project: Prose Fircrest

Client Sample ID: SB-5-16

Collection Date: 6/23/2022 3:00:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-017

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 3:14:11 PM54.2 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 3:14:11 PM108 mg/Kg-dry 1231
Total Petroleum Hydrocarbons 7/6/2022 3:14:11 PM163 mg/Kg-dry 1231
  Surr: 2-Fluorobiphenyl 7/6/2022 3:14:11 PM50 - 150 %Rec 183.5
  Surr: o-Terphenyl 7/6/2022 3:14:11 PM50 - 150 %Rec 188.2

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/5/2022 6:30:37 PM5.88 mg/Kg-dry 1ND
  Surr: Toluene-d8 7/5/2022 6:30:37 PM65 - 135 %Rec 197.2
  Surr: 4-Bromofluorobenzene 7/5/2022 6:30:37 PM65 - 135 %Rec 192.2

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 6:30:37 PM0.0588 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 6:30:37 PM0.0942 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
Bromomethane 7/5/2022 6:30:37 PM0.177 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 6:30:37 PM0.0588 mg/Kg-dry 1ND
Chloroethane 7/5/2022 6:30:37 PM0.141 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 6:30:37 PM0.118 mg/Kg-dry 1ND
Acetone 7/5/2022 6:30:37 PM0.588 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 6:30:37 PM0.0177 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/5/2022 6:30:37 PM0.530 mg/Kg-dry 1ND
Chloroform 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 6:30:37 PM0.0883 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 6:30:37 PM0.0271 mg/Kg-dry 1ND
Benzene 7/5/2022 6:30:37 PM0.0235 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 6:30:37 PM0.0235 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 6:30:37 PM0.0235 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
Dibromomethane 7/5/2022 6:30:37 PM0.0235 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 6:30:37 PM0.0942 mg/Kg-dry 1ND

Revision v1
Page 24 of 100

JC 7/20/2022

UJ
UJ

CLIE
NT R

EVIEW D
RAFT



Project: Prose Fircrest

Client Sample ID: SB-5-16

Collection Date: 6/23/2022 3:00:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-017

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Toluene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 6:30:37 PM0.0588 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 6:30:37 PM0.0883 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 6:30:37 PM0.0200 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 6:30:37 PM0.0235 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
Dibromochloromethane 7/5/2022 6:30:37 PM0.0235 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 6:30:37 PM0.0118 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 6:30:37 PM0.0706 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 6:30:37 PM0.0235 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 6:30:37 PM0.0588 mg/Kg-dry 1ND
o-Xylene 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
Styrene 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
Bromoform 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 6:30:37 PM0.0177 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 6:30:37 PM0.0471 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 6:30:37 PM0.0412 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 6:30:37 PM0.0471 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 6:30:37 PM0.0353 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 6:30:37 PM0.0706 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 6:30:37 PM0.0294 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 6:30:37 PM0.0588 mg/Kg-dry 1ND
Naphthalene 7/5/2022 6:30:37 PM0.118 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/5/2022 6:30:37 PM0.0588 mg/Kg-dry 1ND
  Surr: Dibromofluoromethane 7/5/2022 6:30:37 PM74.9 - 120 %Rec 193.7
  Surr: Toluene-d8 7/5/2022 6:30:37 PM76.7 - 125 %Rec 196.1
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Project: Prose Fircrest

Client Sample ID: SB-5-16

Collection Date: 6/23/2022 3:00:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-017

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

    Surr: 1-Bromo-4-fluorobenzene 7/5/2022 6:30:37 PM63.3 - 136 %Rec 192.2
NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 18.43
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Project: Prose Fircrest

Client Sample ID: SB-6-6

Collection Date: 6/23/2022 2:02:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-020

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 3:36:15 PM52.9 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 3:36:15 PM106 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 3:36:15 PM159 mg/Kg-dry 1ND
  Surr: 2-Fluorobiphenyl 7/6/2022 3:36:15 PM50 - 150 %Rec 173.0
  Surr: o-Terphenyl 7/6/2022 3:36:15 PM50 - 150 %Rec 177.6

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/5/2022 7:01:58 PM5.20 mg/Kg-dry 1ND
  Surr: Toluene-d8 7/5/2022 7:01:58 PM65 - 135 %Rec 196.5
  Surr: 4-Bromofluorobenzene 7/5/2022 7:01:58 PM65 - 135 %Rec 192.3

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 7:01:58 PM0.0520 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 7:01:58 PM0.0832 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
Bromomethane 7/5/2022 7:01:58 PM0.156 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 7:01:58 PM0.0520 mg/Kg-dry 1ND
Chloroethane 7/5/2022 7:01:58 PM0.125 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 7:01:58 PM0.104 mg/Kg-dry 1ND
Acetone 7/5/2022 7:01:58 PM0.520 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 7:01:58 PM0.0156 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/5/2022 7:01:58 PM0.468 mg/Kg-dry 1ND
Chloroform 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 7:01:58 PM0.0780 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 7:01:58 PM0.0239 mg/Kg-dry 1ND
Benzene 7/5/2022 7:01:58 PM0.0208 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 7:01:58 PM0.0208 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 7:01:58 PM0.0208 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
Dibromomethane 7/5/2022 7:01:58 PM0.0208 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 7:01:58 PM0.0832 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-6-6

Collection Date: 6/23/2022 2:02:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-020

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Toluene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 7:01:58 PM0.0520 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 7:01:58 PM0.0780 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 7:01:58 PM0.0177 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 7:01:58 PM0.0208 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
Dibromochloromethane 7/5/2022 7:01:58 PM0.0208 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 7:01:58 PM0.0104 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 7:01:58 PM0.0624 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 7:01:58 PM0.0208 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 7:01:58 PM0.0520 mg/Kg-dry 1ND
o-Xylene 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
Styrene 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
Bromoform 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 7:01:58 PM0.0156 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 7:01:58 PM0.0416 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 7:01:58 PM0.0364 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 7:01:58 PM0.0416 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 7:01:58 PM0.0312 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 7:01:58 PM0.0624 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 7:01:58 PM0.0260 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 7:01:58 PM0.0520 mg/Kg-dry 1ND
Naphthalene 7/5/2022 7:01:58 PM0.104 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/5/2022 7:01:58 PM0.0520 mg/Kg-dry 1ND
  Surr: Dibromofluoromethane 7/5/2022 7:01:58 PM74.9 - 120 %Rec 192.4
  Surr: Toluene-d8 7/5/2022 7:01:58 PM76.7 - 125 %Rec 195.1
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Project: Prose Fircrest

Client Sample ID: SB-6-6

Collection Date: 6/23/2022 2:02:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-020

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

    Surr: 1-Bromo-4-fluorobenzene 7/5/2022 7:01:58 PM63.3 - 136 %Rec 192.3
NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 113.0

Revision v1
Page 29 of 100

JC 7/20/2022

CLIE
NT R

EVIEW D
RAFT



Project: Prose Fircrest

Client Sample ID: SB-6-15.5

Collection Date: 6/23/2022 2:30:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-022

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 4:27:54 PM51.0 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 4:27:54 PM102 mg/Kg-dry 11,640
Total Petroleum Hydrocarbons 7/6/2022 4:27:54 PM153 mg/Kg-dry 11,640
  Surr: 2-Fluorobiphenyl 7/6/2022 4:27:54 PM50 - 150 %Rec 189.7
  Surr: o-Terphenyl 7/6/2022 4:27:54 PM50 - 150 %Rec 196.8

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/5/2022 7:33:21 PM6.49 mg/Kg-dry 120.5
  Surr: Toluene-d8 7/5/2022 7:33:21 PM65 - 135 %Rec 196.6
  Surr: 4-Bromofluorobenzene 7/5/2022 7:33:21 PM65 - 135 %Rec 195.3

NOTES:
GRO - Indicates the presence of unresolved compounds in the gasoline range.

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 7:33:21 PM0.0649 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 7:33:21 PM0.104 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
Bromomethane 7/5/2022 7:33:21 PM0.195 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 7:33:21 PM0.0649 mg/Kg-dry 1ND
Chloroethane 7/5/2022 7:33:21 PM0.156 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 7:33:21 PM0.130 mg/Kg-dry 1ND
Acetone 7/5/2022 7:33:21 PM0.649 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 7:33:21 PM0.0195 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/5/2022 7:33:21 PM0.584 mg/Kg-dry 1ND
Chloroform 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 7:33:21 PM0.0974 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 7:33:21 PM0.0299 mg/Kg-dry 1ND
Benzene 7/5/2022 7:33:21 PM0.0260 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 7:33:21 PM0.0260 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 7:33:21 PM0.0260 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-6-15.5

Collection Date: 6/23/2022 2:30:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-022

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dibromomethane 7/5/2022 7:33:21 PM0.0260 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 7:33:21 PM0.104 mg/Kg-dry 1ND
Toluene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 7:33:21 PM0.0649 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 7:33:21 PM0.0974 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 7:33:21 PM0.0221 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 7:33:21 PM0.0260 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
Dibromochloromethane 7/5/2022 7:33:21 PM0.0260 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 7:33:21 PM0.0130 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 7:33:21 PM0.0779 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 7:33:21 PM0.0260 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 7:33:21 PM0.0649 mg/Kg-dry 1ND
o-Xylene 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
Styrene 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
Bromoform 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 7:33:21 PM0.0195 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 7:33:21 PM0.0519 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 7:33:21 PM0.0454 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 7:33:21 PM0.0519 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 7:33:21 PM0.0390 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 7:33:21 PM0.0779 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 7:33:21 PM0.0325 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 7:33:21 PM0.0649 mg/Kg-dry 1ND
Naphthalene D 7/6/2022 2:20:25 PM1.30 mg/Kg-dry 102.23
1,2,3-Trichlorobenzene 7/5/2022 7:33:21 PM0.0649 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-6-15.5

Collection Date: 6/23/2022 2:30:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-022

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

  Surr: Dibromofluoromethane 7/5/2022 7:33:21 PM74.9 - 120 %Rec 191.4
  Surr: Toluene-d8 7/5/2022 7:33:21 PM76.7 - 125 %Rec 195.3
  Surr: 1-Bromo-4-fluorobenzene 7/5/2022 7:33:21 PM63.3 - 136 %Rec 195.3

NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 17.83
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Project: Prose Fircrest

Client Sample ID: SB-7-5.5

Collection Date: 6/23/2022 1:15:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-027

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 4:49:58 PM52.9 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 4:49:58 PM106 mg/Kg-dry 1147
Total Petroleum Hydrocarbons 7/6/2022 4:49:58 PM159 mg/Kg-dry 1ND
  Surr: 2-Fluorobiphenyl 7/6/2022 4:49:58 PM50 - 150 %Rec 173.9
  Surr: o-Terphenyl 7/6/2022 4:49:58 PM50 - 150 %Rec 178.0

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/6/2022 1:49:03 PM5.50 mg/Kg-dry 1ND
  Surr: Toluene-d8 7/6/2022 1:49:03 PM65 - 135 %Rec 197.6
  Surr: 4-Bromofluorobenzene 7/6/2022 1:49:03 PM65 - 135 %Rec 192.3

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 8:04:42 PM0.0550 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 8:04:42 PM0.0880 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
Bromomethane 7/5/2022 8:04:42 PM0.165 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 8:04:42 PM0.0550 mg/Kg-dry 1ND
Chloroethane 7/5/2022 8:04:42 PM0.132 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 8:04:42 PM0.110 mg/Kg-dry 1ND
Acetone 7/5/2022 8:04:42 PM0.550 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 8:04:42 PM0.0165 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/5/2022 8:04:42 PM0.495 mg/Kg-dry 1ND
Chloroform 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 8:04:42 PM0.0825 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 8:04:42 PM0.0253 mg/Kg-dry 1ND
Benzene 7/5/2022 8:04:42 PM0.0220 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 8:04:42 PM0.0220 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 8:04:42 PM0.0220 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
Dibromomethane 7/5/2022 8:04:42 PM0.0220 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 8:04:42 PM0.0880 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-7-5.5

Collection Date: 6/23/2022 1:15:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-027

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Toluene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 8:04:42 PM0.0550 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 8:04:42 PM0.0825 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 8:04:42 PM0.0187 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 8:04:42 PM0.0220 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
Dibromochloromethane 7/5/2022 8:04:42 PM0.0220 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 8:04:42 PM0.0110 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 8:04:42 PM0.0660 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 8:04:42 PM0.0220 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 8:04:42 PM0.0550 mg/Kg-dry 1ND
o-Xylene 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
Styrene 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
Bromoform 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 8:04:42 PM0.0165 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 8:04:42 PM0.0440 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 8:04:42 PM0.0385 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 8:04:42 PM0.0440 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 8:04:42 PM0.0330 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 8:04:42 PM0.0660 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 8:04:42 PM0.0275 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 8:04:42 PM0.0550 mg/Kg-dry 1ND
Naphthalene 7/6/2022 1:49:03 PM0.110 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/5/2022 8:04:42 PM0.0550 mg/Kg-dry 1ND
  Surr: Dibromofluoromethane 7/5/2022 8:04:42 PM74.9 - 120 %Rec 194.2
  Surr: Toluene-d8 7/5/2022 8:04:42 PM76.7 - 125 %Rec 1109
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Project: Prose Fircrest

Client Sample ID: SB-7-5.5

Collection Date: 6/23/2022 1:15:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-027

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

  Surr: 1-Bromo-4-fluorobenzene 7/5/2022 8:04:42 PM63.3 - 136 %Rec 195.3

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 111.9

Revision v1
Page 35 of 100

JC 7/20/2022

CLIE
NT R

EVIEW D
RAFT



Project: Prose Fircrest

Client Sample ID: SB-7-15

Collection Date: 6/23/2022 1:36:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-030

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 5:12:06 PM54.9 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 5:12:06 PM110 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 5:12:06 PM165 mg/Kg-dry 1ND
  Surr: 2-Fluorobiphenyl 7/6/2022 5:12:06 PM50 - 150 %Rec 170.5
  Surr: o-Terphenyl 7/6/2022 5:12:06 PM50 - 150 %Rec 175.1

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/5/2022 8:35:59 PM5.48 mg/Kg-dry 18.61
  Surr: Toluene-d8 7/5/2022 8:35:59 PM65 - 135 %Rec 197.3
  Surr: 4-Bromofluorobenzene 7/5/2022 8:35:59 PM65 - 135 %Rec 195.5

NOTES:
GRO - Indicates the presence of unresolved compounds in the gasoline range.

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 8:35:59 PM0.0548 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 8:35:59 PM0.0877 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
Bromomethane 7/5/2022 8:35:59 PM0.164 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 8:35:59 PM0.0548 mg/Kg-dry 1ND
Chloroethane 7/5/2022 8:35:59 PM0.132 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 8:35:59 PM0.110 mg/Kg-dry 1ND
Acetone 7/5/2022 8:35:59 PM0.548 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 8:35:59 PM0.0164 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/5/2022 8:35:59 PM0.493 mg/Kg-dry 1ND
Chloroform 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 8:35:59 PM0.0822 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 8:35:59 PM0.0252 mg/Kg-dry 1ND
Benzene 7/5/2022 8:35:59 PM0.0219 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 8:35:59 PM0.0219 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 8:35:59 PM0.0219 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-7-15

Collection Date: 6/23/2022 1:36:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-030

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dibromomethane 7/5/2022 8:35:59 PM0.0219 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 8:35:59 PM0.0877 mg/Kg-dry 1ND
Toluene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 8:35:59 PM0.0548 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 8:35:59 PM0.0822 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 8:35:59 PM0.0186 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 8:35:59 PM0.0219 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
Dibromochloromethane 7/5/2022 8:35:59 PM0.0219 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 8:35:59 PM0.0110 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 8:35:59 PM0.0658 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 8:35:59 PM0.0219 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 8:35:59 PM0.0548 mg/Kg-dry 1ND
o-Xylene 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
Styrene 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
Bromoform 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 8:35:59 PM0.0164 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 8:35:59 PM0.0438 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 8:35:59 PM0.0384 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 8:35:59 PM0.0438 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 8:35:59 PM0.0329 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 8:35:59 PM0.0658 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 8:35:59 PM0.0274 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 8:35:59 PM0.0548 mg/Kg-dry 1ND
Naphthalene 7/5/2022 8:35:59 PM0.110 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/5/2022 8:35:59 PM0.0548 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-7-15

Collection Date: 6/23/2022 1:36:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-030

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

  Surr: Dibromofluoromethane 7/5/2022 8:35:59 PM74.9 - 120 %Rec 187.7
  Surr: Toluene-d8 7/5/2022 8:35:59 PM76.7 - 125 %Rec 192.4
  Surr: 1-Bromo-4-fluorobenzene 7/5/2022 8:35:59 PM63.3 - 136 %Rec 195.4

NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 111.6
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Project: Prose Fircrest

Client Sample ID: SB-8-6.5

Collection Date: 6/23/2022 11:55:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-034

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 5:34:25 PM53.5 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 5:34:25 PM107 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 5:34:25 PM161 mg/Kg-dry 1ND
  Surr: 2-Fluorobiphenyl 7/6/2022 5:34:25 PM50 - 150 %Rec 174.4
  Surr: o-Terphenyl 7/6/2022 5:34:25 PM50 - 150 %Rec 177.8

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/5/2022 9:07:20 PM5.69 mg/Kg-dry 1ND
  Surr: Toluene-d8 7/5/2022 9:07:20 PM65 - 135 %Rec 196.3
  Surr: 4-Bromofluorobenzene 7/5/2022 9:07:20 PM65 - 135 %Rec 194.0

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 9:07:20 PM0.0569 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 9:07:20 PM0.0910 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
Bromomethane 7/5/2022 9:07:20 PM0.171 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 9:07:20 PM0.0569 mg/Kg-dry 1ND
Chloroethane 7/5/2022 9:07:20 PM0.136 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 9:07:20 PM0.114 mg/Kg-dry 1ND
Acetone 7/5/2022 9:07:20 PM0.569 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 9:07:20 PM0.0171 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/5/2022 9:07:20 PM0.512 mg/Kg-dry 1ND
Chloroform 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 9:07:20 PM0.0853 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 9:07:20 PM0.0262 mg/Kg-dry 1ND
Benzene 7/5/2022 9:07:20 PM0.0227 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 9:07:20 PM0.0227 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 9:07:20 PM0.0227 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
Dibromomethane 7/5/2022 9:07:20 PM0.0227 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 9:07:20 PM0.0910 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-8-6.5

Collection Date: 6/23/2022 11:55:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-034

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Toluene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 9:07:20 PM0.0569 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 9:07:20 PM0.0853 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 9:07:20 PM0.0193 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 9:07:20 PM0.0227 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
Dibromochloromethane 7/5/2022 9:07:20 PM0.0227 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 9:07:20 PM0.0114 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 9:07:20 PM0.0682 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 9:07:20 PM0.0227 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 9:07:20 PM0.0569 mg/Kg-dry 1ND
o-Xylene 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
Styrene 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
Bromoform 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 9:07:20 PM0.0171 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 9:07:20 PM0.0455 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 9:07:20 PM0.0398 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 9:07:20 PM0.0455 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 9:07:20 PM0.0341 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 9:07:20 PM0.0682 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 9:07:20 PM0.0284 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 9:07:20 PM0.0569 mg/Kg-dry 1ND
Naphthalene 7/5/2022 9:07:20 PM0.114 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/5/2022 9:07:20 PM0.0569 mg/Kg-dry 1ND
  Surr: Dibromofluoromethane 7/5/2022 9:07:20 PM74.9 - 120 %Rec 190.8
  Surr: Toluene-d8 7/5/2022 9:07:20 PM76.7 - 125 %Rec 195.7
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Project: Prose Fircrest

Client Sample ID: SB-8-6.5

Collection Date: 6/23/2022 11:55:00 AM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-034

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

    Surr: 1-Bromo-4-fluorobenzene 7/5/2022 9:07:20 PM63.3 - 136 %Rec 193.9
NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 111.4
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Project: Prose Fircrest

Client Sample ID: SB-8-11

Collection Date: 6/23/2022 12:45:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-035

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 6:41:08 PM53.7 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 6:41:08 PM107 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 6:41:08 PM161 mg/Kg-dry 1ND
  Surr: 2-Fluorobiphenyl 7/6/2022 6:41:08 PM50 - 150 %Rec 172.0
  Surr: o-Terphenyl 7/6/2022 6:41:08 PM50 - 150 %Rec 176.2

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/5/2022 9:38:43 PM4.87 mg/Kg-dry 111.5
  Surr: Toluene-d8 7/5/2022 9:38:43 PM65 - 135 %Rec 196.0
  Surr: 4-Bromofluorobenzene 7/5/2022 9:38:43 PM65 - 135 %Rec 197.5

NOTES:
GRO - Indicates the presence of unresolved compounds in the gasoline range.

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/5/2022 9:38:43 PM0.0487 mg/Kg-dry 1ND
Chloromethane Q 7/5/2022 9:38:43 PM0.0780 mg/Kg-dry 1ND
Vinyl chloride 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
Bromomethane 7/5/2022 9:38:43 PM0.146 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/5/2022 9:38:43 PM0.0487 mg/Kg-dry 1ND
Chloroethane 7/5/2022 9:38:43 PM0.117 mg/Kg-dry 1ND
1,1-Dichloroethene 7/5/2022 9:38:43 PM0.0975 mg/Kg-dry 1ND
Acetone 7/5/2022 9:38:43 PM0.487 mg/Kg-dry 1ND
Methylene chloride 7/5/2022 9:38:43 PM0.0146 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
1,1-Dichloroethane 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 10.0918
(MEK) 2-Butanone 7/5/2022 9:38:43 PM0.439 mg/Kg-dry 1ND
Chloroform 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
1,1-Dichloropropene 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
Carbon tetrachloride 7/5/2022 9:38:43 PM0.0731 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/5/2022 9:38:43 PM0.0224 mg/Kg-dry 1ND
Benzene 7/5/2022 9:38:43 PM0.0195 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/5/2022 9:38:43 PM0.0195 mg/Kg-dry 1ND
1,2-Dichloropropane 7/5/2022 9:38:43 PM0.0195 mg/Kg-dry 1ND
Bromodichloromethane 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-8-11

Collection Date: 6/23/2022 12:45:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-035

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dibromomethane 7/5/2022 9:38:43 PM0.0195 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/5/2022 9:38:43 PM0.0780 mg/Kg-dry 1ND
Toluene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/5/2022 9:38:43 PM0.0487 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/5/2022 9:38:43 PM0.0731 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/5/2022 9:38:43 PM0.0166 mg/Kg-dry 1ND
1,3-Dichloropropane 7/5/2022 9:38:43 PM0.0195 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
Dibromochloromethane 7/5/2022 9:38:43 PM0.0195 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/5/2022 9:38:43 PM0.00975 mg/Kg-dry 1ND
2-Hexanone (MBK) 7/5/2022 9:38:43 PM0.0585 mg/Kg-dry 1ND
Chlorobenzene 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/5/2022 9:38:43 PM0.0195 mg/Kg-dry 1ND
Ethylbenzene 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
m,p-Xylene 7/5/2022 9:38:43 PM0.0487 mg/Kg-dry 1ND
o-Xylene 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
Styrene 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
Isopropylbenzene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
Bromoform 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/5/2022 9:38:43 PM0.0146 mg/Kg-dry 1ND
n-Propylbenzene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
Bromobenzene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
2-Chlorotoluene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
4-Chlorotoluene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
tert-Butylbenzene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/5/2022 9:38:43 PM0.0390 mg/Kg-dry 1ND
sec-Butylbenzene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
4-Isopropyltoluene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/5/2022 9:38:43 PM0.0341 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
n-Butylbenzene 7/5/2022 9:38:43 PM0.0390 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/5/2022 9:38:43 PM0.0292 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/5/2022 9:38:43 PM0.0585 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/5/2022 9:38:43 PM0.0244 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/5/2022 9:38:43 PM0.0487 mg/Kg-dry 1ND
Naphthalene 7/5/2022 9:38:43 PM0.0975 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/5/2022 9:38:43 PM0.0487 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-8-11

Collection Date: 6/23/2022 12:45:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-035

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

  Surr: Dibromofluoromethane 7/5/2022 9:38:43 PM74.9 - 120 %Rec 192.3
  Surr: Toluene-d8 7/5/2022 9:38:43 PM76.7 - 125 %Rec 193.6
  Surr: 1-Bromo-4-fluorobenzene 7/5/2022 9:38:43 PM63.3 - 136 %Rec 197.4

NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Mercury by EPA Method 7471B Analyst: SSBatch ID:  37018

Mercury 7/5/2022 2:58:08 PM0.271 mg/Kg-dry 1ND

Total Metals by EPA Method 6020B Analyst: EHBatch ID:  37001

Arsenic 7/5/2022 2:48:59 PM0.100 mg/Kg-dry 11.80
Barium 7/5/2022 2:48:59 PM0.500 mg/Kg-dry 161.4
Cadmium 7/5/2022 2:48:59 PM0.167 mg/Kg-dry 1ND
Chromium 7/5/2022 2:48:59 PM0.333 mg/Kg-dry 122.5
Lead 7/5/2022 2:48:59 PM0.167 mg/Kg-dry 11.96
Selenium 7/5/2022 2:48:59 PM0.167 mg/Kg-dry 10.724
Silver 7/5/2022 2:48:59 PM0.125 mg/Kg-dry 1ND

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 113.6
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Project: Prose Fircrest

Client Sample ID: SB-8-14

Collection Date: 6/23/2022 12:50:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-036

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Analyst: KJBatch ID:  37029

Diesel (Fuel Oil) 7/6/2022 6:52:14 PM53.2 mg/Kg-dry 1ND
Heavy Oil 7/6/2022 6:52:14 PM106 mg/Kg-dry 1ND
Total Petroleum Hydrocarbons 7/6/2022 6:52:14 PM160 mg/Kg-dry 1ND
  Surr: 2-Fluorobiphenyl 7/6/2022 6:52:14 PM50 - 150 %Rec 174.4
  Surr: o-Terphenyl 7/6/2022 6:52:14 PM50 - 150 %Rec 175.3

Gasoline by NWTPH-Gx Analyst: TNBatch ID:  37024

Gasoline 7/6/2022 12:47:04 AM4.98 mg/Kg-dry 1ND
  Surr: Toluene-d8 7/6/2022 12:47:04 AM65 - 135 %Rec 196.3
  Surr: 4-Bromofluorobenzene 7/6/2022 12:47:04 AM65 - 135 %Rec 192.5

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Dichlorodifluoromethane (CFC-12) Q 7/6/2022 12:47:04 AM0.0498 mg/Kg-dry 1ND
Chloromethane Q 7/6/2022 12:47:04 AM0.0796 mg/Kg-dry 1ND
Vinyl chloride 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
Bromomethane 7/6/2022 12:47:04 AM0.149 mg/Kg-dry 1ND
Trichlorofluoromethane (CFC-11) 7/6/2022 12:47:04 AM0.0498 mg/Kg-dry 1ND
Chloroethane 7/6/2022 12:47:04 AM0.119 mg/Kg-dry 1ND
1,1-Dichloroethene 7/6/2022 12:47:04 AM0.0995 mg/Kg-dry 1ND
Acetone 7/6/2022 12:47:04 AM0.498 mg/Kg-dry 1ND
Methylene chloride 7/6/2022 12:47:04 AM0.0149 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
Methyl tert-butyl ether (MTBE) 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
1,1-Dichloroethane 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
(MEK) 2-Butanone 7/6/2022 12:47:04 AM0.448 mg/Kg-dry 1ND
Chloroform 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
1,1,1-Trichloroethane (TCA) 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
1,1-Dichloropropene 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
Carbon tetrachloride 7/6/2022 12:47:04 AM0.0746 mg/Kg-dry 1ND
1,2-Dichloroethane (EDC) 7/6/2022 12:47:04 AM0.0229 mg/Kg-dry 1ND
Benzene 7/6/2022 12:47:04 AM0.0199 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/6/2022 12:47:04 AM0.0199 mg/Kg-dry 1ND
1,2-Dichloropropane 7/6/2022 12:47:04 AM0.0199 mg/Kg-dry 1ND
Bromodichloromethane 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
Dibromomethane 7/6/2022 12:47:04 AM0.0199 mg/Kg-dry 1ND
cis-1,3-Dichloropropene 7/6/2022 12:47:04 AM0.0796 mg/Kg-dry 1ND
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Project: Prose Fircrest

Client Sample ID: SB-8-14

Collection Date: 6/23/2022 12:50:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-036

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

Toluene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
Trans-1,3-Dichloropropylene 7/6/2022 12:47:04 AM0.0498 mg/Kg-dry 1ND
Methyl Isobutyl Ketone (MIBK) 7/6/2022 12:47:04 AM0.0746 mg/Kg-dry 1ND
1,1,2-Trichloroethane 7/6/2022 12:47:04 AM0.0169 mg/Kg-dry 1ND
1,3-Dichloropropane 7/6/2022 12:47:04 AM0.0199 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
Dibromochloromethane 7/6/2022 12:47:04 AM0.0199 mg/Kg-dry 1ND
1,2-Dibromoethane (EDB) 7/6/2022 12:47:04 AM0.00995 mg/Kg-dry 1ND
2-Hexanone (MBK) Q 7/6/2022 12:47:04 AM0.0597 mg/Kg-dry 1ND
Chlorobenzene 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
1,1,1,2-Tetrachloroethane 7/6/2022 12:47:04 AM0.0199 mg/Kg-dry 1ND
Ethylbenzene 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
m,p-Xylene 7/6/2022 12:47:04 AM0.0498 mg/Kg-dry 1ND
o-Xylene 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
Styrene 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
Isopropylbenzene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
Bromoform 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
1,1,2,2-Tetrachloroethane 7/6/2022 12:47:04 AM0.0149 mg/Kg-dry 1ND
n-Propylbenzene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
Bromobenzene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
1,3,5-Trimethylbenzene 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
2-Chlorotoluene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
4-Chlorotoluene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
tert-Butylbenzene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
1,2,3-Trichloropropane 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
1,2,4-Trichlorobenzene 7/6/2022 12:47:04 AM0.0398 mg/Kg-dry 1ND
sec-Butylbenzene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
4-Isopropyltoluene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
1,3-Dichlorobenzene 7/6/2022 12:47:04 AM0.0348 mg/Kg-dry 1ND
1,4-Dichlorobenzene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
n-Butylbenzene 7/6/2022 12:47:04 AM0.0398 mg/Kg-dry 1ND
1,2-Dichlorobenzene 7/6/2022 12:47:04 AM0.0299 mg/Kg-dry 1ND
1,2-Dibromo-3-chloropropane 7/6/2022 12:47:04 AM0.0597 mg/Kg-dry 1ND
1,2,4-Trimethylbenzene 7/6/2022 12:47:04 AM0.0249 mg/Kg-dry 1ND
Hexachloro-1,3-butadiene 7/6/2022 12:47:04 AM0.0498 mg/Kg-dry 1ND
Naphthalene 7/6/2022 12:47:04 AM0.0995 mg/Kg-dry 1ND
1,2,3-Trichlorobenzene 7/6/2022 12:47:04 AM0.0498 mg/Kg-dry 1ND
  Surr: Dibromofluoromethane 7/6/2022 12:47:04 AM74.9 - 120 %Rec 191.9
  Surr: Toluene-d8 7/6/2022 12:47:04 AM76.7 - 125 %Rec 195.2
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Project: Prose Fircrest

Client Sample ID: SB-8-14

Collection Date: 6/23/2022 12:50:00 PM

Matrix: Soil

Client: PES Environmental, Inc.

Lab ID: 2206436-036

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

7/18/2022
2206436

Date Reported:
Work Order:

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37024

    Surr: 1-Bromo-4-fluorobenzene 7/6/2022 12:47:04 AM63.3 - 136 %Rec 192.5
NOTES:
Q - Associated calibration verification is below acceptance criteria. Result may be low-biased.

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76623

Percent Moisture 7/5/2022 5:18:46 PM0.500 wt% 110.1
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.

7/18/2022

Analytical Report
2206505

Date Reported:
Work Order:

Client Sample ID: MW-1-2
Lab ID: 2206505-007 Collection Date: 6/28/2022 10:50:00 AM

Matrix: Soil

Analyses Result Qual Units Date AnalyzedDFRL

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37073

Vinyl chloride 7/11/2022 3:04:18 PM0.0236 mg/Kg-dry 1ND
1,1-Dichloroethene Q 7/11/2022 3:04:18 PM0.0944 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/11/2022 3:04:18 PM0.0283 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/11/2022 3:04:18 PM0.0236 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/11/2022 3:04:18 PM0.0189 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/11/2022 3:04:18 PM0.0283 mg/Kg-dry 1ND
  Surr: Dibromofluoromethane 7/11/2022 3:04:18 PM74.9 - 120 %Rec 195.3
  Surr: Toluene-d8 7/11/2022 3:04:18 PM76.7 - 125 %Rec 197.4
  Surr: 1-Bromo-4-fluorobenzene 7/11/2022 3:04:18 PM63.3 - 136 %Rec 192.8

NOTES:
Q - Initial calibration verification for this analyte exceeds acceptance criteria.

Sample Moisture (Percent Moisture) Analyst: meBatch ID:  R76885

Percent Moisture 7/15/2022 3:45:25 PM0.500 wt% 18.07

Client Sample ID: MW-1-6.5
Lab ID: 2206505-008 Collection Date: 6/28/2022 10:55:00 AM

Matrix: Soil

Analyses Result Qual Units Date AnalyzedDFRL

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37008

Vinyl chloride 7/6/2022 12:15:26 AM0.0242 mg/Kg-dry 1ND
1,1-Dichloroethene 7/8/2022 1:23:43 AM0.0967 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/6/2022 12:15:26 AM0.0290 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/6/2022 12:15:26 AM0.0242 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/6/2022 12:15:26 AM0.0193 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/6/2022 12:15:26 AM0.0290 mg/Kg-dry 10.0709
  Surr: Dibromofluoromethane 7/6/2022 12:15:26 AM74.9 - 120 %Rec 195.4
  Surr: Toluene-d8 7/6/2022 12:15:26 AM76.7 - 125 %Rec 197.7
  Surr: 1-Bromo-4-fluorobenzene 7/6/2022 12:15:26 AM63.3 - 136 %Rec 196.9

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76629

Percent Moisture 7/6/2022 9:37:47 AM0.500 wt% 19.80
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Project: Prose Fircrest
CLIENT: PES Environmental, Inc.

7/18/2022

Analytical Report
2206505

Date Reported:
Work Order:

Client Sample ID: MW-1-11
Lab ID: 2206505-009 Collection Date: 6/28/2022 11:05:00 AM

Matrix: Soil

Analyses Result Qual Units Date AnalyzedDFRL

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37073

Vinyl chloride 7/11/2022 3:34:55 PM0.0234 mg/Kg-dry 1ND
1,1-Dichloroethene Q 7/11/2022 3:34:55 PM0.0935 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/11/2022 3:34:55 PM0.0281 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/11/2022 3:34:55 PM0.0234 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/11/2022 3:34:55 PM0.0187 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/11/2022 3:34:55 PM0.0281 mg/Kg-dry 1ND
  Surr: Dibromofluoromethane 7/11/2022 3:34:55 PM74.9 - 120 %Rec 196.8
  Surr: Toluene-d8 7/11/2022 3:34:55 PM76.7 - 125 %Rec 198.2
  Surr: 1-Bromo-4-fluorobenzene 7/11/2022 3:34:55 PM63.3 - 136 %Rec 192.8

NOTES:
Q - Initial calibration verification for this analyte exceeds acceptance criteria.

Sample Moisture (Percent Moisture) Analyst: APBatch ID:  R76891

Percent Moisture 7/18/2022 9:42:17 AM0.500 wt% 19.07

Client Sample ID: MW-1-14.5
Lab ID: 2206505-010 Collection Date: 6/28/2022 11:10:00 AM

Matrix: Soil

Analyses Result Qual Units Date AnalyzedDFRL

Volatile Organic Compounds by EPA Method 8260D Analyst: TNBatch ID:  37008

Vinyl chloride 7/6/2022 12:45:58 AM0.0196 mg/Kg-dry 1ND
1,1-Dichloroethene 7/8/2022 1:55:02 AM0.0783 mg/Kg-dry 1ND
trans-1,2-Dichloroethene 7/6/2022 12:45:58 AM0.0235 mg/Kg-dry 1ND
cis-1,2-Dichloroethene 7/6/2022 12:45:58 AM0.0196 mg/Kg-dry 1ND
Trichloroethene (TCE) 7/6/2022 12:45:58 AM0.0157 mg/Kg-dry 1ND
Tetrachloroethene (PCE) 7/6/2022 12:45:58 AM0.0235 mg/Kg-dry 10.0302
  Surr: Dibromofluoromethane 7/6/2022 12:45:58 AM74.9 - 120 %Rec 195.5
  Surr: Toluene-d8 7/6/2022 12:45:58 AM76.7 - 125 %Rec 197.6
  Surr: 1-Bromo-4-fluorobenzene 7/6/2022 12:45:58 AM63.3 - 136 %Rec 193.4

Sample Moisture (Percent Moisture) Analyst: ALBBatch ID:  R76629

Percent Moisture 7/6/2022 9:37:47 AM0.500 wt% 15.15
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CERTIFICATE OF ENGINEER

The technical material and data contained within this report has been prepared by or under the
direction of the following registered professional engineer(s), licensed in accordance with the
laws of the State of Washington to practice in the State of Washington.

Digitally 
signed by 
Eric 
Schossow
Date: 
2022.12.12 
12:43:15 -
08'00'
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QUICK REFERENCE PROJECT INFORMATION

General Project Information

Project Description The demolition of an building and the construction of 4 multi-
family buildings with associated parking, landscaping, and
amenities. Site improvements include drainage, site design,
grading, paving, utilities, and landscaping.

Project Address 2119 Mildred St W in Fircrest Wa
Project Size Existing Site = 399,391 SF (9.18 acres)

Developed Site (On-site) = 399,391 SF (9.18 acres)
Owner/Developer Alliance Residential

1900 N Northlake Way Suite 237
Seattle, Wa 98103
Phone: (206) 330-0620

Consulting Engineer Eric Schossow, PE
Davido Consulting Group, Inc.
31620 23rd Ave S. Suite 307
Federal Way, Wa 98003
Phone: (206) 523-0024 ext. 401

Drainage

Drainage
Requirements

2019 Washington State Department of Ecology (WSDOE) Manual
(which is hereafter referred to as “The Manual”)
 Minimum Requirements #1-9
 Flow Control is required (>10,000 SF effective impervious

surfaces; see Section 2.7)
 Runoff Treatment is required (>5,000 SF Pollution Generating

Impervious Surfaces; see Section 2.6)
Tributary
Drainage Area &
Land Cover
Summary

Existing Conditions:
Building
Asphalt Pavement
Shrubs
Fill Material
Walking paths

Developed Conditions (On-site):
Total Impervious = 338,046 SF
Total PGIS = 149,805 SF
Landscape Surface = 61,345 SF
Total = 399,391 SF (9.18 Acres)

Soils A geotechnical analysis was performed by PanGEO, Inc.. See Section
3.2 for additional information and APPENDIX A for the full
geotechnical report.

Stormwater BMPs Stormwater Detention Vault
ESC Measures TESC measures include (but are not limited to) storm drain inlet

protection, perimeter protection, construction entrance, construction
fencing, and street cleaning.
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1. PROJECT OVERVIEW
The project involves the demolition of an existing building for the construction of 4 new multi-
family buildings. The project is located at 2119 Mildred St. W. in Fircrest, Wa (Parcel
#0220112005). Improvements also include site grading, new driveways, drainage, water, sanitary
sewer, and dry utilities. Vehicular access to the site will be via two new paved driveways and
one existing driveway to remain off Mildred St. W. The project site is bounded on the east by
townhomes and apartments, to the south by Columbia Bank, to the north by commercial
businesses, and to the west by Mildred St. W.

The project location is shown in Figure 1. The proposed project has been designed to meet the
requirements of the 2019 Washington State Department of Ecology Stormwater Management
Manual for Western Washington (hereby referred to as “The Manual”).

Figure 1 Site Location (via Pierce County Public GIS Map)

Project Site
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1.1 General Description of Project
The project involves the demolition of an existing building and hardscape for the construction of
4 new multi-family buildings. The project is located at 2119 Mildred St. W. in Fircrest, Wa
(Parcel #0220112005). Improvements also include site grading, new driveways, drainage, water,
sanitary sewer, and dry utilities. Vehicular access to the site will be via two newly paved
driveways off Mildred St. W.

1.2 Existing Site Conditions
The existing site is covered with an existing building, asphalt pavement, cement concrete
pavement, shrubs, and fill material. There are no known environmentally critical areas on the site
according to the Pierce County Public GIS Maps. However, portions of the site contain
contaminated soils

1.3 Developed Site Conditions
The proposed site improvements include the construction of 4 new multi-family buildings and
associated utility and site improvements. See TABLE 1 and TABLE 2 for a breakdown of land
cover for on-site and ROW areas.



Drainage Report
2119 Mildred St W (Prose Fircrest) December 2022

 Davido Consulting Group, Inc. Page 3
20221115_Prose Fircrest_Drainage Report

TABLE  1 On-site Project Site Area and Size of Improvements

Developed
SF Acres

Impervious Areas:
Proposed Buildings 95,621 2.20
Proposed Walking Paths 86,102 1.98
Proposed PGIS 149,805 3.44
Total On-site Impervious Surface: 399,391 9.18
Total New/Replaced On-site Impervious Surface: 338,046 7.76
Total On-site Pollution Generating Impervious
Surface:

149,805 3.44

Total New/Replaced On-site Pollution Generating
Impervious Surface:

149,805 3.44

Total On-site Pervious Surface 61,345 1.42
Landscaping/Grass 61,345 1.42
Total Project Site Area (On-site Area Only) 399,391 9.18

TABLE  2 ROW Project Site Area and Size of Improvements

Developed
SF Acres

Impervious Areas:
Concrete Driveway 900 0.021
Concrete Walkways 0 0
Total New/Replaced Impervious Surface: 900 0.021
Total New/Replaced Pollution Generating
Impervious Surface:

900 0.021

New Grass/Trees/Landscape 0 0
Total ROW Project Site 900 0.021
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1.4 Existing Stormwater Runoff Conditions
Runoff from the existing site is collected by a system of roof downspouts and catch basins. All
stormwater runoff from the site discharges into the existing storm drain NE of the project site.

1.5 Postdeveloped Stormwater Runoff Conditions
Stormwater runoff from site impervious surfaces will be routed to the proposed stormwater
detention facility under the NE building’s parking garage. There are some landscaped areas
along the perimeter of the site that are impractical to collect and have been modeled as bypass in
WWHM. See Figure 3 for the Drainage Graphic. Building footing drains will be routed to a
catch basin before connecting to the on-site storm system. Overflows from the detention facility
(if any) will be routed through the top of the flow control riser and routed to the existing 18”
storm line NE of the project site.

2. MINIMUM REQUIREMENTS
The minimum requirements applicable to this project were determined using Figure I-3.1  –
Flow Chart for Determining Minimum Requirements for New Development from the Stormwater
Manual, as shown on the next sheet.
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As shown in Figure I-3.1, all Minimum Requirements apply to the new and replaced hard surface
and converted vegetation areas. The project meets the Stormwater Manual minimum
requirements as summarized in the following sections.

2.1 Minimum Requirement #1: Preparation of Stormwater Site Plans
The Stormwater Site Plan was prepared in accordance with Volume 1 Chapter 1-2 of the
Stormwater Manual and includes the minimum requirements applicable to the subject site based
on thresholds of new and replaced site impervious coverage.

2.2 Minimum Requirement #2: Construction Stormwater Pollution Prevention Plan
The Construction Stormwater Pollution Prevention Plan (SWPPP) has been prepared in
accordance with Volume 1 Chapter 1-2 of the Stormwater Manual, utilizing the Department of
Ecology’s (DOE) Construction Stormwater General Permit SWPPP template for the building
permit submittal. As the site disturbance is more than one acre, a Stormwater Permit through the
DOE is will be required.

2.3 Minimum Requirement #3: Source Control of Pollution
All known available and reasonable source control BMPs will be utilized on the project site to
minimize stormwater from coming in contact with pollutants. The silt fence and inlet protection
serve as source control of pollution. Other source control BMPs will be utilized depending on
construction conditions.

In order to control pollutants, proper maintenance and cleaning of debris, sediments, and oil from
stormwater collection and conveyance systems is required per the operation and maintenance
recommendations found in Volume 5 of the Stormwater Manual. Source Control BMPs are also
outlined and talked about in more detail in the CSWPPP.

2.4 Minimum Requirement #4: Preservation of Natural Drainage Systems and Outfalls
The site will continue to discharge to the outfall location which currently exists. There are no
outfalls or natural drainage systems on-site.

2.5 Minimum Requirement #5: On-Site Stormwater Management
This project is required to either implement the LID performance standard or use List #2 to
determine BMPs feasible for each surface. As shown in Table I-3.2 of The Manual, List #2
applies to this project. This project complies with List #2 as described below:

Lawn and landscaped areas:
All disturbed pervious surfaces will be amended in accordance with the Post-Construction Soil
Quality and Depth requirements as listed under BMP T5.13 in Chapter 5 of Volume V.

Roof:
1. Full dispersion – Infeasible as the 100-foot native vegetative flow path cannot be met.

2. Bioretention – Infeasible as the Geotech recommends infiltration not be used as the site
has very low infiltration potential.
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3. Downspout Dispersion – Infeasible as the vegetated flow paths cannot be met.

4. Perforated Stub-out Connections – Infeasible as the geotechnical report mentions the site
has low infiltration potential.

Other Hard Surfaces:
1. Full dispersion - Infeasible as the 100-foot native vegetative flow path cannot be met.

2. Permeable Pavement – Infeasible as the Geotech recommends infiltration not be used on
this site.

3. Bioretention - Infeasible as the Geotech recommends infiltration not be used as the site
has very low infiltration potential.

4. Sheet Flow Dispersion – This BMP is infeasible for the at grade surfaces as they cannot
meet the required vegetated flow path.

2.6 Minimum Requirement #6: Runoff Treatment
Runoff from pollution generating surfaces requires treatment as the new/replaced PGIS will be
greater than 5,000 SF. There is one on-site treatment facility proposed that will treat all
stormwater runoff post detention. This facility will treat near 100% of the on-site PGIS as well as
other hard surfaces routed to it. See Figure 4 for PGIS graphic.

2.7 Minimum Requirement #7: Flow Control
Flow control is required for this project. In accordance with the Department of Ecology flow
control requirements, developed runoff must not exceed the pre-developed peaks and durations
for the range of pre-developed discharge rates from 50% of the 2-yr peak flow up to the full 50-
yr peak flow.

A detention vault and flow control structure has been sized appropriately and will be located
under building C’s parking garage to meet this requirement. See Appendix B for the WWHM
flow control analysis and Figure 3 for the drainage graphic.

2.8 Minimum Requirement #8: Wetlands Protection
There are no wetlands within the vicinity of the site according to the Pierce County’s Publig GIS
Map. Therefore, this requirement is not applicable.

2.9 Minimum Requirement #9: Operation and Maintenance
An operation and maintenance manual consistent with Volume V has been provided in Appendix
E.
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3. SITE AND BASIN ASSESSMENT
The proposed project aims to preserve natural resources and maintain or restore natural
hydrologic conditions on the site. The existing site conditions are summarized in the following
sections.

Existing Site Conditions:

A. Topography
The general topography of the existing site shows the grade sloping down from west to
east at a gentle slope for the eastern portion o the site. The western portion of the site also
slopes down from west to east at approximately a 30-40% slope with a vertical drop of
about 30’. The overall vertical difference from the west to east property lines is about
40’.

B. Existing ground cover
The existing site’s ground cover contains a building, an asphalt parking are, cement
concrete pavement, shrubs, and fill material.

C. Natural features of the parcel
The pervious area on the existing site consists of random fill material.

D. Offsite drainage to the property
There is no existing offsite drainage that makes its way onto the project site.

E. Environmentally sensitive areas on or down gradient of the property
According to the Pierce County Public GIS Maps and project survey, there are no
environmental critical areas on the project site. However, portions of the site contain
contaminated soils.

F. Drains, channels, and swales, within the project site and immediately adjacent
There is a storm line that runs east/west north of the project site. There is also an existing
man-made swale/stormwater retention area at the eastern end of the site that spans along
the eastern property line.

G. Points of exit for existing drainage from the property
According to the survey, stormwater runoff from the entire site eventually makes its way
into the storm drain northeast of the project site.

H. Known historical drainage problems
There are no known historical drainage problems associated with the site.

I. Existing Structures/Improvements
Existing structures include a building, sanitary, and drainage structures.

J. New Structures Improvements
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Proposed improvements include 4 new multi-family buildings, with associated walking
paths and roads.

K. Future Structures/Improvements Planned
This site will contain new public roadways that will have dead-ends at the property lines
of this site. Future projects adjacent to this site will build off these proposed public
roadways.

L. Remaining Undisturbed Land
There will be no undisturbed land on the project site. The only undisturbed area will be a
large portion of Mildred St. W. west of the project site.

3.1 Existing Vs. Proposed Flow Analysis
An existing vs. proposed flow analysis has been submitted for this project as the project proposes
to discharge stormwater offsite to the existing drainage system northeast of the project site.

There was no visual indication of conveyance system capacity problems, localized flooding,
erosion impacts, or violations of surface water quality standards discovered to our knowledge.
Additionally, there was no evidence of damage to the drainage system. However, the City of
Fircrest’s public works department has mentioned a storm line downstream has experienced
capacity problems in the past.

A flow analysis for the existing and proposed drainage has been performed and is included in
Appendix F of this report.

3.2 Soils/Infiltration Rates
A geotechnical analysis was performed and a report was prepared by PanGEO, Inc in July of
2022. The found undocumented fill over dense to very dense glacial till deposit and concluded
that infiltration is not feasible for this project.

See Appendix A for the full geotechnical investigation.

3.3 Critical Areas and Flood Plain
There are no critical areas on the site according to the Pierce County Public GIS Maps. However,
portions of the site contain contaminated soils

3.4 Assessment Summary
The area of study for this project was the project site itself. A detention vault will be utilized to
mitigate the runoff from the proposed surfaces. Design criteria and how they are incorporated
into the plans are discussed in the following sections.

Design Criteria:

A. Conserve existing habitat and vegetation
There are no habitats or vegetation to be conserved on the project site. The entire site is
proposed to be developed.
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B. Protect areas conducive to infiltration and preserve these areas during site design
and construction
Infiltration is not feasible for this site and will not be incorporated.

C. Limit ground disturbance areas to road, utility, building pad, landscape areas, and
the minimum additional area needed to maneuver equipment
Ground disturbance will be limited on-site as much as possible. A temporary construction
entrance made of quarry spalls connecting to Mildred St. W. will be in place prior to
construction to limit ground disturbance while leaving the site. In addition, the portion of
Mildred St. W. adjacent to the project site is to be swept daily, or more often as needed,
to remove sediment tracked from the project site.

D. Reduce impervious surfaces
Although the amount of impervious surfaces will increase from the existing conditions,
the stormwater flowrates will be significantly reduced due the implementation of a
stormwater detention system.

E. Place structures as close to the public access point as possible to minimize
road/driveway length
Proposed structures are located on-site in a manner to reduce the driveway length while
still achieving the overall project goals.

F. Limit vehicular and pedestrian infrastructure to the minimum functional needs
Vehicular and pedestrian infrastructure have been limited to the minimum functional
needs.

G. Utilize porous paving options wherever possible
Permeable pavement is not feasible for this project and is not incorporated.

H. Slope paved areas to facilitate drainage to stormwater management areas
All on-site hard surfaces and landscaped areas have been designed to slope toward catch
basins and area drains. Drainage collected in the catch basins or area drains will route
stormwater to the detention facility at the northeast area of the site.

I. Reduce building footprints whenever possible. Utilize basements or taller structures
with lofts or second stories to achieve square footage goals
Building footprints were reduced as much as possible while achieving the overall project
goals.

J. Orient buildings on slopes with long-axis along topographic contours to reduce
grading requirements
The proposed buildings are oriented as closely as possible with the long-axis along
topographic contours.
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K. Compost amend disturbed soils according to BMP T5.13 in the Stormwater
Manual: Volume V
All disturbed soils that will remain pervious will be amended in accordance with BMP
T5.13 in the Stormwater Manual.

3.5 Facility Sizing and Downstream Analysis
See Section 5 for further information on the sizing of the detention facility. See Section 3.1 for a
discussion on the downstream analysis.
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4. CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN (CSWPPP)
The CSWPPP has been prepared in accordance with the Stormwater Manual as part of the
building permit package. Per the Stormwater Manual, the CSWPPP is required to be completed
using the Department of Ecology’s Construction Stormwater General Permit CSWPPP template.
See Appendix D for the CSWPPP.
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TABLE  3 Proposed ESC Measures
(All ESC Measures Shall Comply with the Stormwater Manual)

ESC Measure Comment
1 Identify Project Limits Mark by fencing or other means to contain

the grubbing and grading activities.
2 Catch Basin Inlet Protection Install catch basin inlet protection in any

drainage structures that may collect any
stormwater flowing from the construction
site.

3 Phase Grubbing and Grading Phase clearing so that only those areas that
are actively being worked are uncovered.
From October 1 through April 30, no soils
shall remain exposed for more than 2 days.
From May 1 through September 30, no
soils shall remain exposed for more than 7
days.

4 Install Straw Wattles Install straw wattles around disturbed areas
where sediment could be transported off-
site. Adjust straw wattles as required by site
conditions and construction sequencing.

5 Sod/Seed Exposed Areas Cleared areas will be sod/seeded as soon as
possible after grading completed (few
weeks).

6 Soil Removal Remove excess soil from the site as soon as
possible after backfilling.

7 Protect Adjacent Properties Adjacent properties shall be protected from
sediment deposition by appropriate use of
vegetative buffer strips, sediment barriers
or filters, dikes or mulching, or by a
combination of these measures and other
appropriate BMPs.

8 Street Cleaning Provide for periodic street cleaning to
remove any sediment that may have been
tracked out. Sediment should be removed
by shoveling or sweeping and carefully
removed to a suitable disposal area where it
will not be re-eroded.

9 Inspect ESC BMPs Inspect all erosion and sediment control
BMPs installed regularly, especially after
any large storm. Maintenance, including
removal and proper disposal of sediment
should be done as necessary.
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4.1 Rainy Season Requirements
The construction of this project will be managed to minimize the amount of time that exposed
soil is receptive to rainfall. This will help minimize stormwater runoff and erosion. Compost
socks, silt fencing, and/or straw wattles will be placed around the site where needed to control
the flow rate and disperse stormwater leaving the site. Mulching will be used to help stabilize the
soil, especially when rain is anticipated.

4.2 Seasonal Suspension Plan
N/A. Construction is not anticipated to come to a halt at any time during the year unless
specifically directed by the city of Fircrest and/or the construction inspector.

5. PERMANENT STORMWATER CONTROL
Total areas for impervious surfaces and pollution-generating impervious surfaces are shown in
TABLE  1 and TABLE  2. The stormwater requirement thresholds are as follows:

 On-site stormwater management BMPs per Section 2.5.5 of the Stormwater manual.
 Flow Control is required for the site
 Water quality treatment is required for the site.

The following sections address and summarize site specifics and requirements:

5.1 Flow Control
As this project exceeds the thresholds listed in section I-3.4.7 of The Manual, flow control is
required. The proposed project will provide a detention vault which will collect stormwater from
on-site impervious and pervious surfaces. Overflow from the detention facility will be routed to
the existing 18” storm main north east of the project site.

Runoff from the proposed buildings will be captured via roof gutters and will be routed to the
detention facility located in the northeastern portion of the project site. Stormwater runoff from
the walkways and on-site roads will sheet flow into proposed collection structures.

5.1.1 WWHM2012 Modeling
The detention system is configured to provide a developed discharge duration match to
predeveloped conditions for the range of the predeveloped discharge rates from 50% of the 2-
year storm through the 50-year storm. This was accomplished using the WWHM2012 modeling
software. See APPENDIX B for the results.
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5.1.2 Drainage Improvements Within the ROW
There are no drainage improvements within the ROW anticipated for this project.

5.2 Water Quality
Enhanced water quality treatment is required for this project as greater than 5,000 square feet of
new and replaced pollution generating impervious surface (PGIS) will be added, as specified in
Section I-3.4.6 of The Manual. The project proposes a total of 149,805 SF of PGIS. The
treatment facility will be BioClean’s Modular Wetlands Stormwater Biofiltration System. This
has been sized using WWHM and by BioClean. See Figure 3 for a Drainage graphic, and
Appendix B for details.

5.3 Source Control
In order to control pollutants, proper maintenance and cleaning of debris, sediments, and oil from
stormwater collection and conveyance systems is required per the operation and maintenance
recommendations found in Volume 5 Section 4.6 of the Stormwater Manual in addition to the
BMPs in Volume IV Section 2.2. See Appendix E for operation and maintenance requirements
pertaining to the project.

5.4 Conveyance System Analysis and Design
The on-site conveyance system is comprised of several new Type I catch basins, storm drain
cleanouts, area drains, and 6 to 18 inch storm drainpipes. Conveyance calculations were
performed for the project site utilizing the WSDOT Hydraulic Manual Section 6-5 (excel
worksheet) to determine pipe capacity and velocities within the mainline storm system. Each
corresponding “Leg” was analyzed to ensure minimum pipe velocities were met as well as
adequate capacity within the pipe. See Appendix C for the conveyance spreadsheet and
associated graphic.

6. SPECIAL REPORTS AND STUDIES

6.1 Geotechnical Report
A Subsurface Report and Infiltration Checklist was performed by PanGEO, Inc. and the
associated report is included in APPENDIX A.

7. OTHER PERMITS
There are no other permits anticipated for this project.
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APPENDIX A Geotechnical Report
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Subject: Geotechnical Engineering Report - DRAFT 
  Proposed Development – Prose Fircrest 
   2119 Mildred Street West, Fircrest, Washington 
   
Dear Garrett: 

As requested, PanGEO, Inc. completed a geotechnical engineering study to assist you and your 
project team with the design and construction of the proposed development in Fircrest, 
Washington.  The results of our study are summarized in the attached draft report. We will finalize 
this draft report once we receive review comments from the project team. 

In summary, the site is underlain by as much as about 35 feet of undocumented fill soil over dense 
to very dense native silty sand with gravel (glacial till). The fill soils are generally loose, and will 
not provide adequate support for the proposed structures. In our opinion, where more than about 
five feet of loose fill is present, such as within the eastern half of the site, a feasible foundation 
system consists of supporting the structures on a shallow foundation bearing on ground improved 
with aggregate piers. Along the west side of the site, where the fill is generally less than five feet 
thick, we anticipate that the building footings can be deepened to reach the native soils, or the 
unsuitable fill soils may be over-excavated and replaced with lean-mix concrete or structural fill. 

The re-use of on-site fill soils may be possible below proposed landscaping or pavement areas 
during periods of dry weather, but will be difficult or impossible to re-use during periods of wet 
weather. The on-site soils may be amended with cement to allow their re-use during wet times of 
the year. 
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We appreciate the opportunity to work with you on this project. Please do not hesitate to contact 
us with any questions. 

Sincerely, 
 
 
 
 
Jon C. Rehkopf, P.E.    
Principal Geotechnical Engineer 
(JRehkopf@pangeoinc.com) 
  
Encl.:  Geotechnical Engineering Report  - DRAFT
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1.0 INTRODUCTION 

This report presents the results of our geotechnical engineering study that was undertaken 
to support the design and construction of the proposed Prose Fircrest development along 
Mildred Street West in Fircrest, Washington. Our study was performed in general 
accordance with our mutually agreed scope of work as outlined in our consulting agreement 
for the project dated November 19, 2021. 

Our service scope included reviewing readily available geologic data at the project site 
which included the results of two previous geotechnical studies that were conducted for the 
project site, conducting a site reconnaissance, and conducting engineering analyses to 
develop the geotechnical recommendations outlined in this report. PanGEO will finalize 
this report once we receive comments from the project team, and the design concept has 
been finalized. 

2.0 SITE AND PROJECT DESCRIPTION 

The subject site consists of a generally square-shaped parcel located at 2119 Mildred Street 
West, in Fircrest, Washington, as depicted in Figure 1. The site has an area of about 9½ 
acres, and is currently developed with a one-story structure in the northwest portion of the 
site. The remainder of the site is undeveloped, but has received a significant amount of 
undocumented fill soils.  

The western approximately two-thirds of the site is generally flat, with an elevation around 
335 feet to 340 feet (NGVD 1929) with a gentle slope down to the east, while the remainder 
of the site slopes steeper down to the east to the eastern property line which has an elevation 
of about 315 feet (NGVD 1929).  

An aerial photo of the project site depicting site features is shown in the attached Figure 2, 
Site and Existing Exploration Plan. Plates 1 and 2 on the following page depict current site 
conditions. 



Geotechnical Engineering Report - DRAFT 
Prose Fircrest – 2119 Mildred Street West, Fircrest, WA 
July 19, 2022 

21-529_2119 mildred st w_rpt_draft.docx Page 2 PanGEO, Inc. 

 
Plate 1. Looking northeast from Mildred Street West at the existing structure located along the west side of 
the subject property. 
 

 
Plate 2. Looking north along eastern portion of site, from near the center of site. Note the sloping 
topography down to the east. 
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The current develop plan consists of the construction of four primary structures that will 
be surrounded with open spaces and at-grade surface parking lots and drive lanes. The 
western two structures (Buildings A and B) will consist of five levels, and will be 
constructed along Mildred Street West. Buildings A and B will be at-grade structures 
without basements. We understand that the finished floor elevation of Building A will be 
around elevation 342 feet, and the finished floor elevation for Building B will be around 
elevation 340 feet.  

The two eastern structures, designated Building C and D, will contain underground 
parking in a daylight basement along the east side of the structure. We understand 
Buildings C and D will contain four levels, and will have a basement finished floor 
elevation between about 324 feet and 325 feet.    

We understand that a large stormwater detention vault that will service the majority of the 
site will be located below the basement floor of building C, and will have a bottom 
elevation around 303 feet.   

A site retaining wall up to about 15-feet tall will be needed along the eastern property line 
to allow for the change in grade between the proposed eastern parking lot and the existing 
ground surface along the eastern property line. 

A preliminary site plan is shown on the following page depicting the proposed buildings 
and site features. 



Geotechnical Engineering Report - DRAFT 
Prose Fircrest – 2119 Mildred Street West, Fircrest, WA 
July 19, 2022 

21-529_2119 mildred st w_rpt_draft.docx Page 4 PanGEO, Inc. 

 
Plate 3. Proposed site plan modified from Sheet AS-100 of the schematic design set dated 5-20-22, 
prepared by Graves + Associates. (North is to the top of the plan) 

 

3.0 SUBSURFACE EXPLORATIONS 

In preparing this report we reviewed two previously completed geotechnical studies 
performed at the site. The previous studies included drilling over 60 test borings at the site. 
The existing geotechnical information reviewed included the following: 
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• Final geotechnical report prepared by Kleinfelder (2005) for the subject site that 
included 56 test borings spaced relatively equally across the site. The report also 
included laboratory tests of representative soil samples; and 

• Preliminary geotechnical report prepared by Terracon (2008) for the subject site 
that included 9 test borings generally located in the northern half of the subject site.  

The approximate locations of the previous explorations are presented in Figures 2 and 3 of 
this report, and the summary logs are included in Appendix A and B.  

Laboratory Testing - The results of previous laboratory tests can be found in Appendix A. 

4.0 SUBSURFACE CONDITIONS 

4.1 GEOLOGY 

Based on a review of the geologic map of the project area (Schuster et. al. 2015), the site 
is underlain by deposits of the Vashon Stade of the Fraser Glaciation including recessional 
outwash soils (map unit Qgo). Recessional outwash is described as silt, clay, sand and 
gravel deposited by glacial meltwater, variable sorted, loose to compact, massive to well 
stratified, with horizontal to steeply dipping beds. Vashon glacial till (map unit Qgt) is also 
mapped in close proximity to the north, west and south side of the project site. Vashon 
glacial till typically consists of an over-consolidated heterogeneous mixture of sand, silt 
and gravel deposited directly below the glacial ice sheet during the Vashon Stade of the 
Fraser Glaciation. Glacial till typically exhibits low compressibility and high strength 
characteristics. 

4.2 SOIL 

Based on the results of previous explorations at the site, the site soils consist of a thin to 
thick layer of generally loose undocumented fill over dense glacial till. The subsurface 
conditions encountered in the explorations differed slightly from the mapped geology in 
that glacial till was not mapped directly on the subject property.  

The site subsurface conditions are summarized below, and logs of the subsurface 
explorations at the site are included in Appendix A and B.  In addition, the attached Figure 
3 shows the anticipated elevation of the native glacial till soils across the site, and Figures 
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4 and 5 include subsurface profiles across the site depicting the anticipated depth of the fill 
soils and elevation of the native glacial till. 

Unit 1: Undocumented Fill – The site is underlain by undocumented fill soils that 
range in thickness from only about 2 to 5 feet thick along the western side of the site, 
to up to about 35 feet deep within the eastern portion of the site. Based on our review 
of the test borings logs, the fill material consists of a mixture of silty sand, sandy silt 
and silt with various amounts of gravel and debris such as concrete fragments, bricks, 
wood, organics, and other deleterious materials. The density of the fill is generally very 
loose to medium dense.   

Unit 2: Glacial Till – Underlying the fill soil is a dense to very dense silty sand with 
varying amounts of gravel that was interpreted to be glacial till. The very dense glacial 
till was encountered to the termination depth of the test borings.  Cobbles and boulders 
are common in glacial till deposits, as are pockets of clean sand and gravel.  

4.3 GROUNDWATER 

Significant groundwater was not encountered in the previous test borings. Occasionally 
perched groundwater was noted in the fill soils, on-top of the dense glacial till soils, or 
within sandy or gravely zones of the native glacial till.  It should be noted that groundwater 
depths are likely to vary depending on seasonal precipitation, local subsurface conditions, 
and other factors.  Groundwater levels and seepage rates are normally highest during the 
winter and early spring.  

5.0 SEISMIC CONSIDERATIONS 

5.1 SEISMIC DESIGN PARAMETERS 

The seismic design of the building will be accomplished in accordance with the 2018 
International Building Code (IBC).  Based on the results of the previous subsurface 
explorations, as well as our understanding of the geology of the area, we anticipate that a 
Site Class C would be appropriate for Buildings A and B located on the west side of the 
subject site.  Due to the thick fill soils on the eastern portion of the site, we recommend a 
Site Class D (stiff soil) would be appropriate for Buildings C and D. 
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5.2 SOIL LIQUEFACTION POTENTIAL 

Liquefaction occurs when saturated sands are subjected to cyclic loading, which causes the 
pore water pressure to increase in the soils thereby reducing the inter-granular stresses.  As 
the inter-granular stresses are reduced, the shearing resistance between soil particles 
decreases.  If pore pressures develop to the point where the effective stresses acting 
between the grains become zero, the soil particles will be in suspension and behave like a 
viscous fluid.  Typically loose, saturated, granular soils such as sand and silt, that have a 
low enough permeability to prevent drainage during cyclic loading, have the greatest 
potential for liquefaction, while more dense soil deposits with higher silt or clay contents 
have a lesser potential.  Soil liquefaction may cause the temporary loss/reduction of 
foundation capacity and settlement. 

Due to the dense to very dense soils underlying the site, and the lack of groundwater at 
shallow depths, in our opinion the risk of soil liquefaction is low, and special design 
considerations for soil liquefaction are not required for the proposed project 

6.0 GEOTECHNICAL RECOMMENDATIONS 

6.1 BUILDINGS A & B 

We understand the proposed first floors for buildings A and B will be near existing grade. 
Based on the results of the test borings at the site, we anticipate that dense native soils will 
be present at or within about 2 to 5 feet of existing grade. Figure 3 depicts the anticipated 
elevation of the glacial till bearing soils at the site. If the glacial till is not present at the 
design footing subgrade elevation, the footings can either be deepened to bear on the dense 
native soils, or the undocumented fill can be over-excavated and replaced with lean-mix 
concrete or properly compacted structural fill. The over-excavation would need to only 
occur below the footings, and the lean-mix backfill would need to extend about 6-inches 
wider than the proposed footings.  

6.1.1 Allowable Bearing Pressure 

We recommend that the footings be designed for a maximum allowable bearing pressure 
of 6,000 psf. This recommendation is applicable for footings founded on undisturbed, 
dense to very dense glacial till soil. If footings are supported on structural fill placed over 



Geotechnical Engineering Report - DRAFT 
Prose Fircrest – 2119 Mildred Street West, Fircrest, WA 
July 19, 2022 

21-529_2119 mildred st w_rpt_draft.docx Page 8 PanGEO, Inc. 

dense, undisturbed glacial till, the structural fill should consist of lean-mix concrete 
(minimum 1½ sack mix). If compacted granular structural fill is placed below the footings, 
a reduced allowable bearing pressure of 4,000 psf should be used for design. The granular 
structural fill should extend wider than the footings by a horizontal distance equal to half 
of the over-excavation depth.  

For allowable stress design, the recommended allowable bearing pressure may be increased 
by 1/3 for transient conditions such as wind and seismic loadings. 

All footings should have a minimum width of 24 inches. Exterior foundation elements 
should be placed at a minimum depth of 18 inches below final exterior grade. Interior 
spread foundations should be placed at a minimum depth of 12 inches below the top of 
slab.  

6.1.2 Foundation Performance 

Total and differential settlements are anticipated to be within tolerable limits for footings 
designed and constructed as discussed above. Footing settlement under static loading 
conditions is estimated to be less than approximately ½ inch, and differential settlement 
between adjacent columns should be less than about ¼ inch. Most settlement will occur 
during construction as loads are applied. 

6.1.3 Lateral Resistance 

Lateral forces from wind or seismic loading may be resisted by the combination of passive 
earth pressures acting against the embedded portions of the foundations and by friction 
acting on the base of the foundations. Passive resistance values may be determined using 
an equivalent fluid weight of 300 pounds per cubic foot (pcf). This value includes a factor 
of safety of at least 1.5 assuming that properly compacted structural fill will be placed 
adjacent to the sides of the footings. A coefficient of friction of 0.35 may be used to 
determine the frictional resistance at the base of the footings. This coefficient includes a 
factor of safety of approximately 1.5. 

6.1.4 Footing Construction Considerations 

All footing subgrades should be carefully prepared. Any loose soil should be removed from 
the footing excavations or re-compacted. Footing subgrades should be observed by 
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PanGEO to confirm that the exposed footing subgrade is consistent with the expected 
conditions and adequate to support the design bearing pressure.  

6.1.5 Subgrade Protection 

The contractor should be aware that the site soils are highly sensitive to moisture, and will 
become disturbed and soft when exposed to inclement weather conditions. As a result, 
depending on the groundwater and weather conditions at the time of footing construction, 
and the actual soil conditions encountered, it may be necessary to place 2 to 4 inches of 
clean crushed rock or lean-mix concrete (1½ sack) on the exposed footing subgrade to 
protect it against moisture and disturbance.  

If groundwater seepage is encountered, the contractor should be prepared to dewater the 
footing excavations using sumps and pumps to allow for proper subgrade preparation.  In 
addition, the contractor should consider proper sequencing of earthwork activities during 
wet weather to minimize moisture exposure of footing and floor subgrade soils. 

6.1.6 Slab On Grade 

Conventional slab on grade construction may be used for the floor slabs. Due to the 
potential for up to 4 or 5 feet of loose undocumented fill below the floor slab, to increase 
the performance of the floor slab, and reduce the potential for cracking, we recommend 
that a minimum of 2 feet of undocumented fill be removed and replaced with properly 
compacted structural fill. Prior to re-compaction, any existing loose soil in the over-
excavation should be compacted to a firm and unyielding condition. Based on the subgrade 
preparation recommended above, the floor slab design may be accomplished using a 
modulus of subgrade reaction of 150 pci.  

We recommend that the slab on grade be constructed on a minimum 4-inch thick capillary 
break placed on the undisturbed native soil or properly compacted structural fill over native 
soil. The capillary break should have no more than 10 percent passing the No. 40 sieve and 
less than 2 percent by weight of the material passing the U.S. Standard No. 200 sieve. If 
portions of the basement floor will house any equipment or facilities that are sensitive to 
moisture, we recommend that a minimum 10-mil polyethylene vapor barrier be placed 
below the subject portions of the slab. 
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6.2 BUILDINGS C & D 

We understand the proposed basement floors for buildings C and D will be around 
elevation 324 to 325 feet, and the first floors of the buildings will be around elevation 336 
and 337 feet. Based on the results of the test borings at the site, we anticipate that from 
about 15 to 25 feet of undocumented fill will be present below the proposed structures. One 
exception is below the proposed detention vault under building C, which may likely reach 
bearing soils without the need for ground improvement.  Due to the loose and variable 
nature of the fill soils, the fill will not be suitable to support the proposed structures due to 
the potential for long term settlement.  

In our opinion a feasible foundation support option from a geotechnical standpoint is to 
install aggregate piers to improve the bearing capacity of the existing fill soils, and to 
reduce the potential for settlement to a tolerable level. Conventual shallow foundations 
could then be constructed over the improved ground. 

Another option consisting of a deep foundation, such as augercast or driven piles, was 
considered; however, in our opinion piles would not be as cost-effective as ground 
improvement using aggregate piers. 

6.2.1 Ground Improvement with Aggregate Piers 

In our opinion, a feasible soil improvement technique consists of improving the loose to 
medium dense undocumented fill consisting of sand, silty sand and silt below the proposed 
structure with aggregate piers. Aggregate piers consist of compacting columns of well-
graded crushed rock to increase the bearing capacity of poor soils, and to reduce 
settlements.   

Because specialty contractors install aggregate piers using a proprietary system, the 
contractor determines the lengths and spacing of piers, the allowable soil bearing pressure 
of the improved soil, improved soil characteristics and anticipated settlements. 
Specifically, the specialty contractor is responsible for the ground improvement design, 
and will provide design drawings and calculations stamped by a registered professional 
engineer.   

We anticipate that the aggregate piers would need to extend through the undocumented fill 
to reach the undisturbed native soils approximately 15 to 25 feet below the proposed 
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structures. The actual depth of ground improvements should be determined by the design-
build contractor to meet the project specifications.  

6.2.2 Spread Footings 

In our opinion it would be feasible to support the new structure on conventional spread and 
strip footings bearing on closely spaced ground improvement elements. We anticipate that 
the ground improvement can be designed to provide an allowable bearing capacity in the 
range of 4 to 6 ksf, depending on the spacing of aggregate piers.  A discussion with the 
design-build contractor is recommended before selecting the allowable bearing pressure to 
size the footings.   

6.2.3 Lateral Resistance 

Lateral forces from wind or seismic loading may be resisted by a combination of passive 
earth pressures acting against the embedded portions of the foundation, and by friction 
acting on the base of the foundation.  Passive resistance values may be determined using 
an equivalent fluid weight of 300 pounds per cubic foot (pcf).  This value includes a factor 
of safety of at least 1.5 assuming that properly compacted structural fill will be placed 
adjacent to the sides of the foundation, and level ground surface adjacent to the footings.   

A friction coefficient of 0.4 may be used to determine the frictional resistance at the base 
of the foundation.  This coefficient includes a factor of safety of approximate 1.5.  

6.2.4 Slab on Grade 

The thick layer of loose undocumented fill below the basement floor slabs has the potential 
to settle and cause cracking of the floors. As such, to increase the performance of the floor 
slabs and reduce the potential for settlement, we recommend that ground improvement 
elements be installed below the floor slab to provide adequate support for the slab on grade. 
Ground improvement elements to support a floor slab are typically much more widely 
spaced than ground improvement elements below footings. 

We recommend that the slab on grade be constructed on a minimum 4-inch thick capillary 
break placed on the undisturbed native soil or properly compacted structural fill over native 
soil. The capillary break should have no more than 10 percent passing the No. 40 sieve and 
less than 2 percent by weight of the material passing the U.S. Standard No. 200 sieve. If 
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portions of the basement floor will house any equipment or facilities that are sensitive to 
moisture, we recommend that a minimum 10-mil polyethylene vapor barrier be placed 
below the subject portions of the slab. 

6.3 BASEMENT WALLS 

Presented below are our geotechnical recommendations for the design and construction of 
the proposed basement walls. 

6.3.1 Lateral Earth Pressures  

The basement walls braced against rotation may be designed for an earth pressure based 
upon an equivalent fluid weight of 50 pcf (at-rest condition). For the seismic condition, we 
recommend including an incremental uniform lateral earth pressure of 10H psf (where H 
is the height of the below grade portion of the wall) as an ultimate seismic load. The 
recommended lateral pressures assume that the backfill behind the wall consists of a free 
draining and properly compacted fill with adequate drainage provisions to prevent the 
development of hydrostatic pressure. 

Buried Structures (Elevator Pits, Detention Vaults, etc.) - There is potential for 
groundwater to accumulate next to buried structures such as elevator pits and detention 
vaults. If it is not feasible to incorporate footing drains for elevator pits, detention vaults, 
etc., we recommend that an equivalent fluid weight of 90 pcf be applied for wall design. 
The recommended 90 pcf includes both the soil pressure and the effects of hydrostatic 
pressure. Buoyancy force should also be considered in the design of these structures where 
drainage provisions are not present. 

6.3.2 Wall Surcharge 

The basement walls should be designed to accommodate traffic surcharge pressures if the 
traffic load is located within the height dimension of the wall. As minimum, the traffic 
surcharge should be considered to be a 75 psf uniform horizontal pressure for roadway 
traffic, and 25 psf if the traffic is limited to lightweight passenger vehicles. Similarly, 
surcharge loads from construction equipment or soil/material stockpiles should be 
considered in the basement wall design. 
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6.3.3 Lateral Resistance 

Please see Sections 6.1.3 and 6.2.3 above for a discussion of lateral resistance. 

6.3.4 Wall Drainage/Damp Proofing 

We recommend that provisions for permanent control of subsurface water be incorporated 
into the design and construction of the basement walls. Prefabricated drainage mats, such 
as Mirafi 6000 or equivalent, may be installed behind the basement walls. For backfilled 
walls, a footing drain consisting of a 4-inch diameter perforated PVC pipe embedded in at 
least 12 inches of washed gravel wrapped with a geotextile fabric should be placed at the 
base of the wall footings.   

Waterproofing considerations are beyond our scope of work. We recommend that a 
building envelope specialist be consulted to determine appropriate damp-proofing or 
water-proofing measures.  

6.3.5 Wall Backfill 

Where wall backfill will be needed, free draining granular soils such as Gravel Borrow 
(Section 9-03.14(1) WSDOT) are recommended. We do not recommend using the onsite 
soils for wall backfill due to its relatively high fines content.  

Wall backfill should be moisture conditioned to near its optimum moisture content, placed 
in loose, horizontal lifts less than 8 to 12 inches in thickness, and systematically compacted 
to a dense and relatively unyielding condition.  If density tests will be performed, the test 
results should indicate at least 95 percent of the maximum dry density, as determined using 
test method ASTM D 1557. Within 5 feet of the wall, the backfill should be compacted to 
at least 90 percent of the maximum dry density.  

6.4 SUBSURFACE DRAINAGE PROVISIONS 

Footing drains should be installed around the perimeter of the buildings, at or just below 
the invert of the foundation. The footing drains should consist of a 4-inch diameter 
perforated drainpipe placed behind and at the base of the footings, embedded in 12 to 18 
inches of clean crushed rock or pea gravel wrapped with a layer of filter fabric. 
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Under no circumstances should roof downspout drain lines be connected to the footing 
drain systems. Roof downspouts must be separately tightlined to appropriate discharge 
locations. Cleanouts should be installed at strategic locations to allow for periodic 
maintenance of the footing drain and downspout tightline systems. 

6.5 PERMANENT DRAINAGE & INFILTRATION CONSIDERATIONS 

Permanent control of surface water and roof runoff should be incorporated in the final 
grading design. In addition to these sources, irrigation and rain water infiltrating into 
landscaped and planter areas adjacent to paved areas or building foundations should also 
be controlled. All collected runoff should be directed into conduits that carry the water 
away from the pavement or structure and into storm drain systems or other appropriate 
outlets. Adequate surface gradients should be incorporated into the grading design such 
that surface runoff is directed away from structures. 

Based on the presence of undocumented fill over dense to very dense glacial till, in our 
opinion infiltration is not feasible for the project.  

6.6 PAVEMENT DESIGN & CONSIDERATIONS 

We understand that asphalt paved parking lots and drive lanes will be constructed around 
the proposed buildings.  Assuming the pavement will generally be used by light passenger 
cars and trucks, as a minimum, we recommend that the pavement section consist of 3-
inches HMA, overlying a 6-inch thick layer of crushed surfacing base course (CSBC), 
overlying properly compacted structural fill. For pavement areas that will receive regular 
loading of heavy trucks, including delivery trucks or garbage trucks, we recommend a 
heavier pavement section consisting of a minimum of 4 inches of HMA over 6-inches of 
CSBC.  As a pavement alternative, the layer of crushed rock maybe substituted for a 
minimum 12-inch thick layer of cement treated base, as described in the Section 6.6.2 
below. If ATB (Asphalt Treated Base) is to be used as a temporary pavement during 
construction, and then incorporated into the final pavement design, the bottom one inch of 
HMA may be replaced with 2 inches of ATB. Alternatively, half of the HMA pavement 
section could be placed early in the project for construction access. Prior to final paving, 
any areas of pavement that have become destressed from construction traffic will need to 
be locally repaired. 
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It should be noted that actual pavement performance will depend on a number of factors, 
including the actual traffic loading conditions. The recommended pavement section will 
need to be revised if the traffic level will be more or less than our assumed value. 

6.6.1 Pavement Subgrade Preparation 

Following the stripping operation and excavations necessary to achieve construction 
subgrade elevations, the ground surface where structural fill, or pavements are to be placed 
should be observed by PanGEO. Proof-rolling should be performed to identify soft or 
unstable areas. Proof-rolling should be performed using a full loaded, tandem-axle dump 
truck with a minimum gross weight of 20 tons. Other equipment can be used, provided the 
subgrade loading is equivalent. The dump truck should make several overlapping passes in 
perpendicular directions over a given area. Soft or yielding areas identified during proof-
rolling should be moisture conditioned as needed and re-compacted in place.  

If soft areas are still yielding after re-compaction, they should be over-excavated and 
replaced with structural fill to a depth that will provide a stable pavement base. The optional 
use of a geotextile subgrade stabilization fabric, such as Mirafi 600X, or an equivalent 
product placed directly on the over-excavated surface may help to bridge excessively 
unstable areas. Over-excavated areas should be and backfilled with 1¼-inch Crushed 
Surfacing Base Course, or WSDOT gravel borrow to the requirements of structural fill. 
The subgrade preparation should be observed by PanGEO to verify the adequacy of the 
prepared subgrade. 

Both the structural fill and crushed rock base should be compacted to a minimum of 95% 
of the materials maximum dry density (Modified Proctor ASTM D-1557). Any soft or 
loose areas of subgrade soils should be re-compacted or over-excavated prior to structural 
fill placement. 

6.6.2 Cement Treated Base  

Cement Treated Base (CTB) is a mixture of aggregate material and/or soils combined with 
a pre-determined amount of cement and water, which hardens after placement and 
compaction. After sufficient hardening, a tack coat and HMA wearing course is placed 
over the CTB to complete the pavement structure. For this project, the existing fill soils 
should be suitable for cement treatment. The existing soils will be mixed with a pre-
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determined quantity of cement and water and then compacted. Conventional rollers are 
used to compact the CTB mixture immediately after the mixing is completed. CTB can be 
an economical option as it eliminates the need to import base course and can reduce or 
eliminate the need to export the on-site soils. 

If CTB is used for the pavement section, we recommend at least 3 inches of HMA over 12 
inches of CTB. We recommend 5% cement by weight be mixed with the fill soil. Assuming 
a fill soil unit weight of about 125 pcf, a minimum of 6¼ pounds of Type 1 Portland cement 
should be added to the soil mixture per square foot of 12-inch thick CTB layer. Type 3 
cement is also acceptable, however, because Type 3 cement hydrates faster, we suggest 
Type 1 cement be used so more time is available to properly compact the CTB. We 
typically do not recommend a layer of crushed rock between the HMA and CTB due to the 
potential risk of water becoming trapped in the gravel layer.  

In our opinion it would be acceptable to reuse the existing asphalt at the site in the cement 
treated soils. If the asphalt pavement is pulverized for re-use in the CTB construction, we 
recommend that at least 95% passes a 2-inch sieve, and at least 55% passes a No. 4 sieve. 
No more than 50% of the final mixed materials should contain more than 50% of the 
existing bituminous materials. We also recommend that the final mixed materials be 
moisture conditioned to within 3% of its optimum moisture content (i.e. optimum moisture 
content before addition of cement) and be compacted to at least 95% of its maximum 
density as determined using ASTM D1557 (Modified Proctor). 

In our opinion cement treatment would also be suitable below the footprints of building C 
& D to not only provide a stable working surface for the ground improvement contractor, 
but also to provide a firm subgrade to support the building floor slab. 

6.7 SITE RETAINING WALLS 

We understand that an approximately 15-foot-tall site retaining wall will be locate along 
the majority of the eastern property line of the site. Many different wall types are feasible 
at this location, including MSE (Mechanically Stabilized Walls), gravity walls, cast-in-
place concrete walls, or soldier pile walls.  We understand that the final wall configuration 
and layout is still being developed, but that the wall will likely consist of an MSE wall.  
MSE walls can have a variety of facing elements such as precast-concrete blocks or panels, 
geotextile wrapped faces, or wire mesh. We offer the following general recommendations 
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for MSE walls along the east property line of the site, and we will provide final 
recommendations once the wall configuration has been finalized.  

6.7.1 Ground Improvement 

Based on the results of the existing test borings along the east property line, up to about 10 
feet of loose undocumented fill is present below the proposed base of wall elevation.  As 
such, we recommend that ground improvement elements, such as aggregate piers, be 
installed below the proposed retaining wall to provide adequate support.  The spacing of 
the ground improvement elements will depend on the wall design. The length of the ground 
improvement elements should be quite short, on the order of 10 feet below the bottom of 
the wall. The ground improvement below the wall will also improve the global stability of 
the wall which could result in a more efficient wall design. 

6.7.2 MSE Walls 

An MSE wall or SEW (Structural Earth Wall) consists of placing a reinforcing mesh onto 
lifts of compacted structural fill to create a reinforced earth mass that functions as the 
retaining structure.  The face of the reinforced fill can receive a variety of treatments 
depending on cost and aesthetics.  We recommend that the wall installer design the walls 
and provide detailed design drawings for wall construction based on the actual wall 
manufacturer selected for final design. PanGEO will be available to review the final wall 
design. 

When the layouts for these walls have been finalized, and before this report is issued in 
final form, critical height cross-sections will be needed in order to perform overall (global) 
stability analyses.  The following recommendations for minimum wall geometry are based 
on our experience with walls in similar conditions, but may need revision based on the 
final layout of the wall geometries. 

The following recommendations should be satisfied to provide external stability of the 
proposed MSE walls.  We recommend that MSE walls be constructed in accordance with 
Section 6-13 of the Standard Specifications (WSDOT, 2022), with the following 
information included in the project plans.  

1.  The wall may be constructed near vertical, without a specified batter. 
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2.  The wall should be placed on a level foundation in the horizontal direction 
perpendicular to the wall face.  

3.  The reinforcing length should not be less than 70 percent of the wall height, with 
a minimum reinforcing length of 8 feet. The recommended minimum reinforcing 
length may need to be increased to maintain adequate external stability based on 
final design configurations.  Greater reinforcing lengths may be needed to provide 
adequate internal stability. 

4.  The minimum embedment of the walls should be 2 feet below adjacent finish 
grade, or 10% of the height of the wall, whichever is greater. 

5.  The uppermost reinforcing layer should be placed no lower than 2 feet below the 
top of wall.  Welded wire faced systems should include a top mat at the top of the 
wall. 

6.  Special drainage elements, such heel drains should be considered based on the 
final design of the wall. 

6.7.3 MSE Walls Backfill 

The structural fill in the reinforced zone of the MSE wall should consist of imported 
granular structural fill such as WSDOT gravel borrow, or equivalent. Due to the high silt 
content of the on-site soils, the on-site soil should not be reused in the reinforcement zone. 

  7.0 CONSTRUCTION CONSIDERATIONS 

7.1 DEMOLITION,  SITE STRIPPING AND GRADING 

All footings and floor slabs of the existing buildings, as well as asphalt, building debris and 
concrete rubble should be removed from the site prior to the start of excavations or grading, 
unless the existing pavement will be grinded and re-used within cement treated soils. The 
existing subsurface explorations encountered scatted debris such as concrete and brick 
fragments within the undocumented fill, and such debris should be expected. Any debris 
uncovered in the on-site fill during grading should be separated and removed from the site.  
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We anticipate that topsoil and organic rich soils extend about 8 below the ground surface 
in the currently vegetated areas of the site. The organic material should be removed prior 
to placing fill for parking areas, the building pad, or to raise site grades. The organic rich 
soil should not be re-used in structural areas such as below pavements, the building 
footprint, or other structural elements. The organic rich soils may be “wasted” in 
landscaping areas where fill is needed, and ground settlements are not a concern. 

7.2 TEMPORARY EXCAVATIONS 

In general, maximum temporary excavation depths are expected to be about 10 to 15 feet 
for the proposed basements and stormwater vault. Temporary excavations greater than 4 
feet deep should be properly sloped or shored.  All temporary excavations should be 
performed in accordance with Part N of WAC (Washington Administrative Code) 296-
155. The contractor is responsible for maintaining safe excavation slopes and/or shoring.  
For planning purposes, the temporary excavations may be sloped to as steep as 1H:1V 
(Horizontal:Vertical). The temporary cut slopes should be re-evaluated by a representative 
of PanGEO during construction based on actual observed soil conditions.   

During periods of precipitation, the temporary cuts should be protected with plastic 
sheeting. If areas of seepage are encountered during construction, the slopes may need to 
be flattened. 

We recommend that heavy construction equipment, building materials and excavated soil 
should not be allowed within a distance equal to ½ the slope height from the top of any 
excavation, or 4-foot minimum. The setback distance of heavy point loads, such as crane 
or pump truck outriggers, should be evaluated on a case-by-case basis. 

7.3 SITE CONDITIONS AND CONSTRUCTION WORKING SURFACE 

The site soils are anticipated to be highly moisture sensitive due to their high silt content, 
and will become disturbed when wet. As such, we anticipate that the exposed soils at the 
site may need to be improved during wet weather to create a working surface for 
construction equipment. One option to improve the stability of the site is to install a thick 
working surface of quarry spalls over geotextile fabric. Another option is to treat the soils 
with cement, as described above in Section 6.6.2. The proper measures needed to stabilize 
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the subgrade will be in part depend on the actual soil conditions exposed at the bottom of 
the excavation, and the contractor’s construction methods and sequence. 

7.4 PAVEMENT SUBGRADE PREPARATION 

Following the stripping operation and excavations necessary to achieve construction 
subgrade elevations, the ground surface where structural fill or pavements are to be placed 
should be observed by PanGEO. Proof-rolling should be performed to identify soft or 
unstable areas. Proof-rolling should be performed using a fully loaded, tandem-axle dump 
truck with a minimum gross weight of 20 tons. Other equipment can be used, provided the 
subgrade loading is equivalent. The dump truck should make several overlapping passes in 
perpendicular directions over a given area. Soft or yielding areas identified during proof-
rolling should be moisture conditioned as needed and re-compacted in place.  

If soft areas are still yielding after re-compaction, they should be over-excavated and 
replaced with structural fill to a depth that will provide a stable pavement base. The optional 
use of a geotextile subgrade stabilization fabric, such as Mirafi 600X, or an equivalent 
product placed directly on the over-excavated surface may help to bridge excessively 
unstable areas. Over-excavated areas should be and backfilled with 1¼-inch Crushed 
Surfacing Base Course, or WSDOT gravel borrow (WSDOT 9-03.14(1))  compacted to the 
requirements of structural fill. The subgrade preparation should be observed by PanGEO 
to verify the adequacy of the prepared subgrade. 

7.5 STRUCTURAL FILL AND COMPACTION 

If structural fill is needed at the site, we recommend using a granular fill material such as 
Gravel Borrow (WSDOT 9-03.14(1)), or other approved equivalent. Alternatively, in our 
opinion, the on-site material, may be re-used as structural fill below pavements and 
sidewalks provided that it can be adequately compacted. We do not recommend the re-use 
of on-site material below building footings. 

Based on the relatively high fines content of the on-site soils, we anticipate that cement 
treatment will be needed to adequately re-use the on-site soils other than in the summer 
when the soils can be dried to near optimum moisture content. It should be noted that the 
on-site fill includes scattered debris, which should be screened from the fill prior to using 
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as structural fill. Recommendations for cement treatment are provided in Section 6.6.2 of 
this report. 

The structural fill should be moisture conditioned to near optimum moisture content, placed 
in loose, horizontal lifts less than 8 inches in thickness, and systematically compacted to a 
dense and unyielding condition, and to at least 95 percent of the maximum dry density, as 
determined using test method ASTM D 1557.   

7.6 EROSION AND DRAINAGE CONSIDERATIONS 

Surface runoff can be controlled during construction by careful grading practices.  This 
may include the construction of shallow, upgrade perimeter ditches or low earthen berms 
to collect runoff and prevent water from entering the excavation.  All collected water 
should be directed to a positive and permanent discharge system such as a storm sewer.  It 
should be noted that some of the site soils are prone to surficial erosion.  Special care should 
be taken to avoid surface water on open cut excavations, and exposed slopes should be 
protected with plastic sheeting.   

Permanent control of surface water and roof runoff should be incorporated in the final 
grading design.  In addition to these sources, irrigation and rain water infiltrating into any 
landscape and/or planter areas adjacent to paved areas or building foundations should also 
be controlled.  Water should not be allowed to pond immediately adjacent to buildings or 
paved areas.  All collected runoff should be directed into conduits that carry the water away 
from pavements or the structure and into storm drain systems or other appropriate outlets.  
Adequate surface gradients should be incorporated into the grading design such that surface 
runoff is directed away from structures. 

7.7 WET WEATHER EARTHWORK AND EROSION CONSIDERATIONS 

The fill soils at the site are expected to contain a moderate to high amount of fines, and are 
therefore considered moisture sensitive.  As a result, it may be more economical to perform 
earthwork in the drier summer months to reduce the potential of site soils becoming soft 
due to excessive moisture. Any softened soils should be removed and replaced with 
structural fill.   
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General recommendations relative to earthwork performed in wet weather or in wet 
conditions are presented below: 

• Because site soils are considered moisture sensitive, all subgrade surfaces 
should be protected against inclement weather. 

• Earthwork may need to be performed in small areas to minimize subgrade 
exposure to wet weather.  Excavation or the removal of unsuitable soil should 
be followed promptly by the placement and compaction of structural fill.  The 
size and type of construction equipment used may have to be limited to reduce 
soil disturbance.   

• During wet weather, the allowable fines content of the structural fill should be 
reduced to no more than 5 percent by weight based on the portion passing ¾-
inch sieve.  The fines should be non-plastic. 

• The ground surface within the construction area should be graded to promote 
run-off of surface water and to prevent the ponding of water, and to prevent 
surface water from entering the excavations. 

• Bales of straw and/or geotextile silt fences should be strategically located to 
control erosion and the movement of sediment.  Erosion control measures 
should be installed along all the property boundaries. 

• Excavation slopes and soils stockpiled on site should be covered with plastic 
sheeting. 

• Under no circumstances should soil be left uncompacted and exposed to 
moisture. 

8.0 LIMITATIONS 

We have prepared this report for use by Alliance Residential and the project team.  
Recommendations contained in this report are based on a site reconnaissance, a review of 
existing subsurface explorations, and our understanding of the project.  The study was 
performed using a mutually agreed-upon scope of work.   

Variations in soil conditions may exist between the explorations and the actual conditions 
underlying the site.  The nature and extent of soil variations may not be evident until 
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construction occurs.  If any soil conditions are encountered at the site that are different 
from those described in this report, we should be notified immediately to review the 
applicability of our recommendations.  Additionally, we should also be notified to review 
the applicability of our recommendations if there are any changes in the project scope. 

The scope of our work does not include services related to construction safety precautions.  
Our recommendations are not intended to direct the contractors’ methods, techniques, 
sequences or procedures, except as specifically described in our report for consideration in 
design.  Additionally, the scope of our work specifically excludes the assessment of 
environmental characteristics, particularly those involving hazardous substances.  We are 
not mold consultants nor are our recommendations to be interpreted as being preventative 
of mold development.  A mold specialist should be consulted for all mold-related issues. 

This report may be used only by the client and for the purposes stated, within a reasonable 
time from its issuance.  Land use, site conditions (both off and on-site), or other factors 
including advances in our understanding of applied science, may change over time and 
could materially affect our findings.  Therefore, this report should not be relied upon after 
24 months from its issuance.  PanGEO should be notified if the project is delayed by more 
than 24 months from the date of this report so that we may review the applicability of our 
conclusions considering the time lapse. 

It is the client’s responsibility to see that all parties to this project, including the designer, 
contractor, subcontractors, etc., are made aware of this report in its entirety.  The use of 
information contained in this report for bidding purposes should be done at the contractor’s 
option and risk.  Any party other than the client who wishes to use this report shall notify 
PanGEO of such intended use and for permission to copy this report.  Based on the intended 
use of the report, PanGEO may require that additional work be performed and that an 
updated report be reissued.  Noncompliance with any of these requirements will release 
PanGEO from any liability resulting from the use this report. 

Within the limitation of scope, schedule and budget, PanGEO engages in the practice of 
geotechnical engineering and endeavors to perform its services in accordance with 
generally accepted professional principles and practices at the time the Report or its 
contents were prepared.  No warranty, express or implied, is made. 
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We appreciate the opportunity to be of service to you on this project.  Please feel free to 
contact our office with any questions you have regarding our study, this report, or any 
geotechnical engineering related project issues. 

 
Sincerely, 
 

PanGEO, Inc. 

 
              
            DRAFT 
 
 
 
Jon C. Rehkopf, P.E.   
Principal Geotechnical Engineer 
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1. Aerial background, dated 2018, obtained from Pierce County GIS website.
2. Topology derived 2017 Green River Service Area LiDAR data obtained from Washington DNR website.
3. Additional features are based on GIS data obtained from Pierce County and WA DNR wesbsites.
4. Topology and GIS features are provided for relative information only and are not a substitution for field survey.
5. Locations of subsurface explorations are approximate and based on the relative locations of known site features.
6. Vertical Datum: NGVD 1929 = (NAVD 1988 - 3.50 ft) per City of Tacoma Public Works Department
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1. Aerial background, dated 2018, obtained from Pierce County GIS website.
2. Approximate elevations of glacial till contact inferred  from subsurface explorations by others.
3. Additional features are based on GIS data obtained from Pierce County and WA DNR wesbsites.
4. Topology and GIS features are provided for relative information only and are not a substitution for field survey.
5. Locations of subsurface explorations are approximate and based on the relative locations of known site features.
6. Vertical Datum: NGVD 1929 = (NAVD 1988 - 3.50 ft) per City of Tacoma Public Works Department
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1. Topology derived 2017 Green River Service Area LiDAR data
obtained from Washington DNR website.

2. Locations of glacial till contact are approximate and based on
subsurface explorations by others.

3. Locations of subsurface explorations are approximate and based
on the relative locations of known site features.

4. Geologic contacts between explorations are inferred.
5. Vertical Datum: NGVD 1929 = (NAVD 1988 - 3.50 ft) per City of

Tacoma Public Works Department.
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SECTION C  |  0+00 TO 1+50
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1. Topology derived 2017 Green River Service Area LiDAR data obtained from Washington DNR website.
2. Locations of glacial till contact are approximate and based on subsurface explorations by others.
3. Vertical Datum: NGVD 1929 = (NAVD 1988 - 3.50 ft) per City of Tacoma Public Works Department
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SECTION C  |  1+75 TO 3+00
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1. Topology derived 2017 Green River Service Area LiDAR data obtained from Washington DNR website.
2. Locations of glacial till contact are approximate and based on subsurface explorations by others.
3. Vertical Datum: NGVD 1929 = (NAVD 1988 - 3.50 ft) per City of Tacoma Public Works Department
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SECTION C  |  3+25 TO 4+50
CROSS-SECTIONS
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1. Topology derived 2017 Green River Service Area LiDAR data obtained from Washington DNR website.
2. Locations of glacial till contact are approximate and based on subsurface explorations by others.
3. Vertical Datum: NGVD 1929 = (NAVD 1988 - 3.50 ft) per City of Tacoma Public Works Department
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1. Topology derived 2017 Green River Service Area LiDAR data obtained from Washington DNR website.
2. Locations of glacial till contact are approximate and based on subsurface explorations by others.
3. Vertical Datum: NGVD 1929 = (NAVD 1988 - 3.50 ft) per City of Tacoma Public Works Department
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1. Topology derived 2017 Green River Service Area LiDAR data obtained from Washington DNR website.
2. Locations of glacial till contact are approximate and based on subsurface explorations by others.
3. Vertical Datum: NGVD 1929 = (NAVD 1988 - 3.50 ft) per City of Tacoma Public Works Department
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EXISTING SUBSURFACE EXPLORATIONS 

(Kleinfelder, 2005) 
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EXISTING SUBSURFACE EXPLORATIONS 

(Terracon, 2008) 





























Drainage Report
2119 Mildred St W (Prose Fircrest) December 2022

20221115_Prose Fircrest_Drainage Report

APPENDIX B Flow Control & Water Quality Results
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General Model Information
Project Name: 20221115_Permit

Site Name:

Site Address:

City:

Report Date: 11/15/2022

Gage:

Data Start: 10/01/1901

Data End: 09/30/2059

Timestep: 15 Minute

Precip Scale: 1.000

Version Date: 2021/08/18

Version: 4.2.18

POC Thresholds

Low  Flow Threshold for POC1: 50 Percent of the 2 Year

High Flow Threshold for POC1: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Mod      9.18

 Pervious Total 9.18

Impervious Land Use acre

 Impervious Total 0

 Basin Total 9.18

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 A B, Lawn, Mod      1.35

 Pervious Total 1.35

Impervious Land Use acre
 ROADS MOD          7.37

 Impervious Total 7.37

 Basin Total 8.72

Element Flows To:
Surface Interflow Groundwater
Vault  1 Vault  1
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Basin  2
Bypass: Yes

GroundWater: No

Pervious Land Use acre
 A B, Lawn, Mod      0.07

 Pervious Total 0.07

Impervious Land Use acre
 ROADS MOD          0.39

 Impervious Total 0.39

 Basin Total 0.46

Element Flows To:
Surface Interflow Groundwater
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Routing Elements
Predeveloped Routing
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Mitigated Routing

Vault  1
Width: 64 ft.
Length: 235 ft.
Depth: 17 ft.
Discharge Structure
Riser Height: 16.5 ft.
Riser Diameter: 18 in.
Notch Type: Rectangular
Notch Width: 0.020 ft.
Notch Height: 4.400 ft.
Orifice 1 Diameter: 1.025 in. Elevation:0 ft.
Element Flows To:
Outlet 1 Outlet 2

              Vault Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.345 0.000 0.000 0.000
0.1889 0.345 0.065 0.012 0.000
0.3778 0.345 0.130 0.017 0.000
0.5667 0.345 0.195 0.021 0.000
0.7556 0.345 0.260 0.024 0.000
0.9444 0.345 0.326 0.027 0.000
1.1333 0.345 0.391 0.030 0.000
1.3222 0.345 0.456 0.032 0.000
1.5111 0.345 0.521 0.035 0.000
1.7000 0.345 0.587 0.037 0.000
1.8889 0.345 0.652 0.039 0.000
2.0778 0.345 0.717 0.041 0.000
2.2667 0.345 0.782 0.042 0.000
2.4556 0.345 0.847 0.044 0.000
2.6444 0.345 0.913 0.046 0.000
2.8333 0.345 0.978 0.048 0.000
3.0222 0.345 1.043 0.049 0.000
3.2111 0.345 1.108 0.051 0.000
3.4000 0.345 1.173 0.052 0.000
3.5889 0.345 1.239 0.054 0.000
3.7778 0.345 1.304 0.055 0.000
3.9667 0.345 1.369 0.056 0.000
4.1556 0.345 1.434 0.058 0.000
4.3444 0.345 1.500 0.059 0.000
4.5333 0.345 1.565 0.060 0.000
4.7222 0.345 1.630 0.062 0.000
4.9111 0.345 1.695 0.063 0.000
5.1000 0.345 1.760 0.064 0.000
5.2889 0.345 1.826 0.065 0.000
5.4778 0.345 1.891 0.066 0.000
5.6667 0.345 1.956 0.067 0.000
5.8556 0.345 2.021 0.069 0.000
6.0444 0.345 2.087 0.070 0.000
6.2333 0.345 2.152 0.071 0.000
6.4222 0.345 2.217 0.072 0.000
6.6111 0.345 2.282 0.073 0.000
6.8000 0.345 2.347 0.074 0.000
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6.9889 0.345 2.413 0.075 0.000
7.1778 0.345 2.478 0.076 0.000
7.3667 0.345 2.543 0.077 0.000
7.5556 0.345 2.608 0.078 0.000
7.7444 0.345 2.673 0.079 0.000
7.9333 0.345 2.739 0.080 0.000
8.1222 0.345 2.804 0.081 0.000
8.3111 0.345 2.869 0.082 0.000
8.5000 0.345 2.934 0.083 0.000
8.6889 0.345 3.000 0.084 0.000
8.8778 0.345 3.065 0.084 0.000
9.0667 0.345 3.130 0.085 0.000
9.2556 0.345 3.195 0.086 0.000
9.4444 0.345 3.260 0.087 0.000
9.6333 0.345 3.326 0.088 0.000
9.8222 0.345 3.391 0.089 0.000
10.011 0.345 3.456 0.090 0.000
10.200 0.345 3.521 0.091 0.000
10.389 0.345 3.587 0.091 0.000
10.578 0.345 3.652 0.092 0.000
10.767 0.345 3.717 0.093 0.000
10.956 0.345 3.782 0.094 0.000
11.144 0.345 3.847 0.095 0.000
11.333 0.345 3.913 0.096 0.000
11.522 0.345 3.978 0.096 0.000
11.711 0.345 4.043 0.097 0.000
11.900 0.345 4.108 0.098 0.000
12.089 0.345 4.173 0.099 0.000
12.278 0.345 4.239 0.104 0.000
12.467 0.345 4.304 0.114 0.000
12.656 0.345 4.369 0.125 0.000
12.844 0.345 4.434 0.138 0.000
13.033 0.345 4.500 0.151 0.000
13.222 0.345 4.565 0.167 0.000
13.411 0.345 4.630 0.184 0.000
13.600 0.345 4.695 0.234 0.000
13.789 0.345 4.760 0.260 0.000
13.978 0.345 4.826 0.287 0.000
14.167 0.345 4.891 0.316 0.000
14.356 0.345 4.956 0.346 0.000
14.544 0.345 5.021 0.377 0.000
14.733 0.345 5.087 0.410 0.000
14.922 0.345 5.152 0.443 0.000
15.111 0.345 5.217 0.478 0.000
15.300 0.345 5.282 0.514 0.000
15.489 0.345 5.347 0.551 0.000
15.678 0.345 5.413 0.588 0.000
15.867 0.345 5.478 0.627 0.000
16.056 0.345 5.543 0.667 0.000
16.244 0.345 5.608 0.708 0.000
16.433 0.345 5.674 0.750 0.000
16.622 0.345 5.739 1.443 0.000
16.811 0.345 5.804 3.394 0.000
17.000 0.345 5.869 5.405 0.000
17.189 0.345 5.934 6.616 0.000
17.378 0.000 0.000 7.407 0.000
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 9.18
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 1.42
Total Impervious Area: 7.76

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.19534
5 year 0.305542
10 year 0.365639
25 year 0.42693
50 year 0.463412
100 year 0.493436

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.202556
5 year 0.25947
10 year 0.300986
25 year 0.357914
50 year 0.403674
100 year 0.452405

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1902 0.142 0.204
1903 0.118 0.229
1904 0.227 0.269
1905 0.093 0.170
1906 0.042 0.166
1907 0.297 0.203
1908 0.220 0.174
1909 0.217 0.179
1910 0.299 0.204
1911 0.195 0.208



20221115_Permit 11/15/2022 5:53:05 PM Page 10

1912 0.737 0.361
1913 0.308 0.183
1914 0.075 0.584
1915 0.124 0.163
1916 0.193 0.241
1917 0.064 0.126
1918 0.207 0.183
1919 0.153 0.144
1920 0.197 0.194
1921 0.220 0.182
1922 0.220 0.224
1923 0.177 0.174
1924 0.081 0.233
1925 0.101 0.141
1926 0.192 0.192
1927 0.121 0.178
1928 0.150 0.175
1929 0.314 0.250
1930 0.197 0.268
1931 0.183 0.180
1932 0.143 0.166
1933 0.138 0.182
1934 0.405 0.344
1935 0.188 0.151
1936 0.163 0.191
1937 0.271 0.233
1938 0.159 0.166
1939 0.010 0.172
1940 0.176 0.279
1941 0.084 0.266
1942 0.265 0.226
1943 0.136 0.210
1944 0.266 0.302
1945 0.221 0.209
1946 0.135 0.200
1947 0.076 0.144
1948 0.416 0.209
1949 0.356 0.260
1950 0.101 0.162
1951 0.124 0.275
1952 0.549 0.306
1953 0.490 0.280
1954 0.176 0.168
1955 0.144 0.172
1956 0.071 0.147
1957 0.251 0.169
1958 0.523 0.236
1959 0.324 0.264
1960 0.086 0.160
1961 0.325 0.398
1962 0.175 0.180
1963 0.084 0.135
1964 0.092 0.417
1965 0.364 0.324
1966 0.102 0.153
1967 0.160 0.208
1968 0.160 0.199
1969 0.159 0.179
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1970 0.249 0.200
1971 0.392 0.200
1972 0.254 0.531
1973 0.324 0.307
1974 0.189 0.237
1975 0.411 0.277
1976 0.218 0.261
1977 0.073 0.143
1978 0.367 0.245
1979 0.101 0.193
1980 0.208 0.234
1981 0.199 0.213
1982 0.081 0.168
1983 0.325 0.232
1984 0.133 0.214
1985 0.216 0.252
1986 0.194 0.160
1987 0.375 0.236
1988 0.234 0.159
1989 0.210 0.142
1990 0.238 0.176
1991 0.186 0.268
1992 0.267 0.244
1993 0.259 0.211
1994 0.388 0.193
1995 0.074 0.167
1996 0.434 0.219
1997 0.163 0.186
1998 0.194 0.203
1999 0.016 0.215
2000 0.148 0.189
2001 0.075 0.157
2002 0.304 0.269
2003 0.235 0.195
2004 0.219 0.217
2005 0.462 0.462
2006 0.120 0.195
2007 0.121 0.233
2008 0.205 0.200
2009 0.141 0.153
2010 0.120 0.198
2011 0.097 0.197
2012 0.141 0.179
2013 0.110 0.171
2014 0.082 0.167
2015 0.157 0.261
2016 0.062 0.191
2017 0.298 0.268
2018 0.549 0.285
2019 0.529 0.276
2020 0.165 0.208
2021 0.268 0.203
2022 0.111 0.249
2023 0.226 0.325
2024 0.542 0.359
2025 0.199 0.179
2026 0.325 0.280
2027 0.117 0.222
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2028 0.101 0.113
2029 0.220 0.179
2030 0.409 0.252
2031 0.135 0.115
2032 0.074 0.166
2033 0.118 0.177
2034 0.116 0.149
2035 0.461 0.233
2036 0.243 0.169
2037 0.057 0.240
2038 0.205 0.195
2039 0.019 0.367
2040 0.106 0.173
2041 0.143 0.187
2042 0.454 0.227
2043 0.217 0.214
2044 0.292 0.202
2045 0.199 0.152
2046 0.233 0.193
2047 0.172 0.169
2048 0.222 0.159
2049 0.199 0.209
2050 0.143 0.180
2051 0.207 0.248
2052 0.119 0.200
2053 0.213 0.165
2054 0.271 0.284
2055 0.084 0.180
2056 0.094 0.235
2057 0.146 0.147
2058 0.185 0.242
2059 0.327 0.276

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 0.7374 0.5841
2 0.5493 0.5308
3 0.5486 0.4618
4 0.5417 0.4173
5 0.5287 0.3984
6 0.5230 0.3672
7 0.4901 0.3614
8 0.4625 0.3594
9 0.4612 0.3437
10 0.4542 0.3246
11 0.4337 0.3238
12 0.4159 0.3067
13 0.4113 0.3057
14 0.4090 0.3017
15 0.4052 0.2848
16 0.3924 0.2845
17 0.3883 0.2799
18 0.3754 0.2798
19 0.3666 0.2789
20 0.3641 0.2765
21 0.3563 0.2761
22 0.3269 0.2760
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23 0.3254 0.2752
24 0.3252 0.2695
25 0.3252 0.2694
26 0.3244 0.2684
27 0.3236 0.2683
28 0.3137 0.2677
29 0.3084 0.2663
30 0.3043 0.2635
31 0.2995 0.2606
32 0.2979 0.2606
33 0.2967 0.2597
34 0.2924 0.2524
35 0.2712 0.2524
36 0.2709 0.2496
37 0.2683 0.2487
38 0.2666 0.2479
39 0.2658 0.2452
40 0.2652 0.2445
41 0.2586 0.2425
42 0.2544 0.2407
43 0.2506 0.2400
44 0.2494 0.2370
45 0.2431 0.2362
46 0.2382 0.2361
47 0.2347 0.2353
48 0.2340 0.2339
49 0.2332 0.2331
50 0.2269 0.2329
51 0.2257 0.2328
52 0.2222 0.2325
53 0.2211 0.2323
54 0.2204 0.2289
55 0.2204 0.2267
56 0.2199 0.2263
57 0.2198 0.2236
58 0.2193 0.2222
59 0.2183 0.2185
60 0.2173 0.2174
61 0.2167 0.2151
62 0.2158 0.2144
63 0.2131 0.2138
64 0.2105 0.2126
65 0.2078 0.2113
66 0.2071 0.2097
67 0.2066 0.2094
68 0.2053 0.2092
69 0.2048 0.2087
70 0.1993 0.2082
71 0.1991 0.2080
72 0.1990 0.2078
73 0.1986 0.2039
74 0.1974 0.2039
75 0.1966 0.2035
76 0.1952 0.2028
77 0.1938 0.2028
78 0.1936 0.2016
79 0.1931 0.2004
80 0.1917 0.2002
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81 0.1891 0.2001
82 0.1879 0.1997
83 0.1865 0.1997
84 0.1853 0.1992
85 0.1826 0.1976
86 0.1773 0.1966
87 0.1765 0.1954
88 0.1761 0.1951
89 0.1747 0.1945
90 0.1717 0.1937
91 0.1647 0.1930
92 0.1634 0.1928
93 0.1630 0.1925
94 0.1604 0.1923
95 0.1596 0.1914
96 0.1592 0.1911
97 0.1590 0.1895
98 0.1567 0.1867
99 0.1528 0.1864
100 0.1499 0.1830
101 0.1475 0.1830
102 0.1463 0.1821
103 0.1443 0.1820
104 0.1432 0.1801
105 0.1429 0.1800
106 0.1426 0.1798
107 0.1418 0.1795
108 0.1410 0.1794
109 0.1406 0.1793
110 0.1379 0.1791
111 0.1365 0.1788
112 0.1351 0.1785
113 0.1348 0.1776
114 0.1325 0.1774
115 0.1243 0.1762
116 0.1243 0.1746
117 0.1215 0.1744
118 0.1206 0.1739
119 0.1202 0.1728
120 0.1200 0.1718
121 0.1191 0.1718
122 0.1183 0.1713
123 0.1180 0.1701
124 0.1169 0.1693
125 0.1164 0.1691
126 0.1111 0.1691
127 0.1098 0.1681
128 0.1062 0.1676
129 0.1021 0.1675
130 0.1013 0.1673
131 0.1010 0.1663
132 0.1007 0.1662
133 0.1006 0.1660
134 0.0969 0.1656
135 0.0942 0.1646
136 0.0929 0.1633
137 0.0921 0.1619
138 0.0861 0.1603
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139 0.0839 0.1598
140 0.0839 0.1592
141 0.0837 0.1589
142 0.0818 0.1572
143 0.0813 0.1532
144 0.0810 0.1530
145 0.0755 0.1516
146 0.0755 0.1508
147 0.0754 0.1488
148 0.0744 0.1472
149 0.0735 0.1467
150 0.0735 0.1443
151 0.0708 0.1437
152 0.0644 0.1433
153 0.0624 0.1424
154 0.0573 0.1413
155 0.0415 0.1354
156 0.0192 0.1257
157 0.0156 0.1149
158 0.0099 0.1130
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0977 53933 43290 80 Pass
0.1014 49456 31839 64 Pass
0.1051 45534 25108 55 Pass
0.1088 42930 21191 49 Pass
0.1124 39584 16958 42 Pass
0.1161 36576 13640 37 Pass
0.1198 34492 11651 33 Pass
0.1235 31911 9551 29 Pass
0.1272 29517 7895 26 Pass
0.1309 27839 6903 24 Pass
0.1346 25861 5778 22 Pass
0.1383 24105 4876 20 Pass
0.1420 22548 4169 18 Pass
0.1457 21440 3726 17 Pass
0.1494 20044 3264 16 Pass
0.1531 18736 2795 14 Pass
0.1568 17822 2496 14 Pass
0.1605 16670 2170 13 Pass
0.1642 15490 1898 12 Pass
0.1679 14742 1704 11 Pass
0.1716 13773 1476 10 Pass
0.1753 12931 1294 10 Pass
0.1789 12282 1168 9 Pass
0.1826 11512 1011 8 Pass
0.1863 10748 903 8 Pass
0.1900 10061 813 8 Pass
0.1937 9579 748 7 Pass
0.1974 8980 657 7 Pass
0.2011 8393 600 7 Pass
0.2048 8000 548 6 Pass
0.2085 7529 491 6 Pass
0.2122 7058 454 6 Pass
0.2159 6715 413 6 Pass
0.2196 6310 379 6 Pass
0.2233 5983 355 5 Pass
0.2270 5767 332 5 Pass
0.2307 5466 309 5 Pass
0.2344 5198 290 5 Pass
0.2381 4905 268 5 Pass
0.2418 4711 253 5 Pass
0.2454 4497 237 5 Pass
0.2491 4304 212 4 Pass
0.2528 4156 198 4 Pass
0.2565 3935 177 4 Pass
0.2602 3724 149 4 Pass
0.2639 3567 124 3 Pass
0.2676 3381 107 3 Pass
0.2713 3224 94 2 Pass
0.2750 3126 86 2 Pass
0.2787 3015 70 2 Pass
0.2824 2887 63 2 Pass
0.2861 2756 51 1 Pass
0.2898 2636 49 1 Pass
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0.2935 2511 45 1 Pass
0.2972 2399 40 1 Pass
0.3009 2323 39 1 Pass
0.3046 2209 34 1 Pass
0.3082 2081 25 1 Pass
0.3119 2017 23 1 Pass
0.3156 1910 21 1 Pass
0.3193 1816 20 1 Pass
0.3230 1718 19 1 Pass
0.3267 1649 16 0 Pass
0.3304 1590 13 0 Pass
0.3341 1502 12 0 Pass
0.3378 1447 12 0 Pass
0.3415 1365 12 0 Pass
0.3452 1287 11 0 Pass
0.3489 1243 11 0 Pass
0.3526 1181 11 0 Pass
0.3563 1115 11 0 Pass
0.3600 1075 11 1 Pass
0.3637 1027 9 0 Pass
0.3674 977 9 0 Pass
0.3711 929 8 0 Pass
0.3747 890 8 0 Pass
0.3784 824 8 0 Pass
0.3821 781 8 1 Pass
0.3858 743 8 1 Pass
0.3895 696 8 1 Pass
0.3932 636 7 1 Pass
0.3969 604 7 1 Pass
0.4006 559 6 1 Pass
0.4043 511 6 1 Pass
0.4080 479 6 1 Pass
0.4117 432 6 1 Pass
0.4154 394 6 1 Pass
0.4191 361 5 1 Pass
0.4228 340 5 1 Pass
0.4265 313 5 1 Pass
0.4302 297 5 1 Pass
0.4339 278 5 1 Pass
0.4376 256 5 1 Pass
0.4412 240 5 2 Pass
0.4449 227 5 2 Pass
0.4486 210 5 2 Pass
0.4523 194 5 2 Pass
0.4560 176 5 2 Pass
0.4597 159 5 3 Pass
0.4634 142 3 2 Pass
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Water Quality
Water Quality BMP Flow and Volume for POC #1
On-line facility volume: 0.1562 acre-feet
On-line facility target flow: 0.0812 cfs.
Adjusted for 15 min: 0.0812 cfs.
Off-line facility target flow: 0.0539 cfs.
Adjusted for 15 min: 0.0539 cfs. Water Quality Info
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LID Report
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix
Predeveloped Schematic
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Mitigated Schematic

DETENTION VAULT

BYPASS
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Disclaimer
Legal Notice
This program and accompanying documentation is provided 'as-is' without warranty of any kind. The 
entire risk regarding the performance and results of this program is assumed by the user. Clear Creek 
Solutions, Inc. disclaims all warranties, either expressed or implied, including but not limited to 
implied warranties of program and accompanying documentation. In no event shall Clear Creek 
Solutions, Inc. be liable for any damages whatsoever (including without limitation to damages for 
loss of business profits, loss of business information, business interruption, and the like) arising 
out of the use of, or inability to use this program even if Clear Creek Solutions, Inc. has been 
advised of the possibility of such damages.

Clear Creek Solutions, Inc.
6200 Capitol Blvd.  Ste F
Olympia, WA.  98501
Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com
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APPENDIX C Conveyance Calculations
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STORM SEWER DESIGN (English Units)
This spreadsheet accomplishes a storm sewer design using the rational method.  Enter the data in the non-shaded areas only.
Please use one spreadsheet per stormsewer run.

Ryan Yokum, EIT
DCG

m = 5.7 n = 0.533 10 0.5 0.5

Location Discharge Drain Design Drain Profile
Drain Located On From Sta. To Sta. Source   of

Drainage
Drainage
Area  A
(acre)

Runoff
Coeff.   C

CA  (acre) Sum
CA

(acre)

Tc Across
Area

(minutes)

Total Tc = Col.
8a + Tc across

pipe length
(minutes)

Rainfall
Intensity

(in/hr)

Runoff  (cfs) Contrib.
Inflow
(cfs)

Total Flow
(cfs)

Pipe
Dia.
(in)

Manning
roughness
coefficient

"n"

Pipe
Slope
(ft/ft)

 Velocity Of
Flow
(ft/s)

Pipe
Capacity

(cfs)

Pipe Velocity Check (Desirable
Minimum 3 ft/sec; Desirable

Maximum 10 ft/sec for Column 16)

Pipe Capacity Check (Column 13
vs. Column 17)

Pipe
Length***

(ft)

Elevation
Change  (ft)

Upstr.
Invert Elev.

(ft)

Downstr.
Invert Elev.

(ft)

Upstr.
Ground

Elev.      (ft)

Downstr.
Ground

Elev.
(ft)

Upstr. Pipe Cover         (ft) Downstr. Pipe Cover         (ft)

1 2 3 4 5 6 7 8 8a 9 10 11 12 13 14 14a 15 16 17 17a 17b 18 19 20 21 22 23 24 25

A1 Road/Roof 0.34 0.90 0.30 0.30 5.0 5.0 2.42 0.73 0.00 0.73 8 0.011 0.0108 4.25 1.48 VELOCITY OK ADEQUATE PIPE CAPACITY 115 1.24 336.27 335.03 339.76 337.80 2.28 1.56
A2 Road 0.27 0.90 0.24 0.55 5.0 5.5 2.31 1.26 0.00 1.26 8 0.011 0.0202 5.81 2.03 VELOCITY OK ADEQUATE PIPE CAPACITY 64 1.29 335.03 333.74 337.80 336.66 1.56 1.71
A3 Road 0.12 0.90 0.11 0.65 5.0 5.6 2.27 1.48 0.00 1.48 8 0.011 0.0204 5.84 2.04 VELOCITY OK ADEQUATE PIPE CAPACITY 51 1.04 333.74 332.70 336.66 337.06 1.71 3.15
A4 Road 0.24 0.90 0.22 0.87 5.0 5.8 2.24 1.95 0.00 1.95 8 0.011 0.0425 8.44 2.94 VELOCITY OK ADEQUATE PIPE CAPACITY 134 5.70 332.70 327.00 337.06 330.29 3.15 2.08
A5 Road 0.16 0.90 0.15 1.02 5.0 6.0 2.18 2.22 0.00 2.22 8 0.011 0.0500 9.15 3.19 VELOCITY OK ADEQUATE PIPE CAPACITY 31 1.55 327.00 325.45 330.29 330.94 2.08 4.28
A6 Road 0.41 0.90 0.37 1.39 5.0 6.1 2.17 3.01 0.56 3.57 10 0.011 0.0200 6.71 3.66 VELOCITY OK ADEQUATE PIPE CAPACITY 32 0.64 320.00 319.36 330.94 OUTLET 9.57 #VALUE!

Design Storm Event =

Project Name: Prose Fircrest Designed By:
Project Office:

Pipe Thickness (inches) =Pavement thickness (ft) =
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STORM SEWER DESIGN (English Units)
This spreadsheet accomplishes a storm sewer design using the rational method.  Enter the data in the non-shaded areas only.
Please use one spreadsheet per stormsewer run.

Ryan Yokum, EIT
DCG

m = 5.7 n = 0.533 10 0.5 0.5

Location Discharge Drain Design Drain Profile
Drain Located On From Sta. To Sta. Source   of

Drainage
Drainage
Area  A
(acre)

Runoff
Coeff.   C

CA  (acre) Sum
CA

(acre)

Tc Across
Area

(minutes)

Total Tc = Col.
8a + Tc across

pipe length
(minutes)

Rainfall
Intensity

(in/hr)

Runoff  (cfs) Contrib.
Inflow
(cfs)

Total Flow
(cfs)

Pipe
Dia.
(in)

Manning
roughness
coefficient

"n"

Pipe
Slope
(ft/ft)

 Velocity Of
Flow
(ft/s)

Pipe
Capacity

(cfs)

Pipe Velocity Check (Desirable
Minimum 3 ft/sec; Desirable

Maximum 10 ft/sec for Column 16)

Pipe Capacity Check (Column 13
vs. Column 17)

Pipe
Length***

(ft)

Elevation
Change  (ft)

Upstr.
Invert Elev.

(ft)

Downstr.
Invert Elev.

(ft)

Upstr.
Ground

Elev.      (ft)

Downstr.
Ground

Elev.
(ft)

Upstr. Pipe Cover         (ft) Downstr. Pipe Cover         (ft)

1 2 3 4 5 6 7 8 8a 9 10 11 12 13 14 14a 15 16 17 17a 17b 18 19 20 21 22 23 24 25

B1 Road/Roof 0.27 0.90 0.24 0.24 5.0 5.0 2.42 0.58 0.00 0.58 6 0.011 0.0106 3.47 0.68 VELOCITY OK ADEQUATE PIPE CAPACITY 123 1.30 336.64 335.34 339.68 337.90 2.00 1.52
B2 Road 0.33 0.90 0.30 0.53 5.0 5.0 2.42 1.29 0.00 1.29 8 0.011 0.0229 6.19 2.16 VELOCITY OK ADEQUATE PIPE CAPACITY 75 1.72 335.34 333.62 337.90 336.34 1.35 1.51
B3 Road 0.35 0.90 0.32 0.85 5.0 5.2 2.37 2.01 0.00 2.01 10 0.011 0.0062 3.72 2.03 VELOCITY OK ADEQUATE PIPE CAPACITY 65 0.40 333.62 333.22 336.34 336.80 1.34 2.20
B4 none 0.00 0.90 0.00 0.85 5.0 5.5 2.30 2.01 5.25 7.26 12 0.011 0.0412 10.88 8.54 TRY TO REDUCE VELOCITY ADEQUATE PIPE CAPACITY 182 7.50 329.50 322.00 336.80 324.71 5.76 1.17
B5 Road 0.42 0.90 0.38 1.23 5.0 5.8 2.24 2.75 0.00 8.00 12 0.011 0.0400 10.72 8.41 TRY TO REDUCE VELOCITY ADEQUATE PIPE CAPACITY 15 0.60 322.00 321.40 324.71 324.70 1.17 1.76
B6 Road 0.27 0.90 0.24 1.47 5.0 5.8 2.23 3.29 0.00 8.54 12 0.011 0.0463 11.53 9.05 TRY TO REDUCE VELOCITY ADEQUATE PIPE CAPACITY 59 2.73 321.40 318.67 324.70 323.20 1.76 2.99
B7 Road 0.24 0.90 0.21 1.68 5.0 5.9 2.22 3.73 2.81 11.79 18 0.011 0.0093 6.77 11.96 VELOCITY OK ADEQUATE PIPE CAPACITY 71 0.66 318.66 318.00 323.20 324.69 2.50 4.65
B8 none 0.00 0.90 0.00 1.68 5.0 6.1 2.18 3.73 0.22 12.01 18 0.011 0.0200 9.93 17.54 VELOCITY OK ADEQUATE PIPE CAPACITY 5 0.10 318.00 317.90 324.69 OUTLET 4.65 #VALUE!

Design Storm Event =

Project Name: Prose Fircrest Designed By:
Project Office:

Pipe Thickness (inches) =Pavement thickness (ft) =
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STORM SEWER DESIGN (English Units)
This spreadsheet accomplishes a storm sewer design using the rational method.  Enter the data in the non-shaded areas only.
Please use one spreadsheet per stormsewer run.

Ryan Yokum, EIT
DCG

m = 5.7 n = 0.533 10 0.5 0.5

Location Discharge Drain Design Drain Profile
Drain Located On From Sta. To Sta. Source   of

Drainage
Drainage
Area  A
(acre)

Runoff
Coeff.   C

CA  (acre) Sum
CA

(acre)

Tc Across
Area

(minutes)

Total Tc = Col.
8a + Tc across

pipe length
(minutes)

Rainfall
Intensity

(in/hr)

Runoff  (cfs) Contrib.
Inflow
(cfs)

Total Flow
(cfs)

Pipe
Dia.
(in)

Manning
roughness
coefficient

"n"

Pipe
Slope
(ft/ft)

 Velocity Of
Flow
(ft/s)

Pipe
Capacity

(cfs)

Pipe Velocity Check (Desirable
Minimum 3 ft/sec; Desirable

Maximum 10 ft/sec for Column 16)

Pipe Capacity Check (Column 13
vs. Column 17)

Pipe
Length***

(ft)

Elevation
Change  (ft)

Upstr.
Invert Elev.

(ft)

Downstr.
Invert Elev.

(ft)

Upstr.
Ground

Elev.      (ft)

Downstr.
Ground

Elev.
(ft)

Upstr. Pipe Cover         (ft) Downstr. Pipe Cover         (ft)

1 2 3 4 5 6 7 8 8a 9 10 11 12 13 14 14a 15 16 17 17a 17b 18 19 20 21 22 23 24 25

C1 Road 0.24 0.90 0.21 0.21 5.0 5.0 2.42 0.51 0.00 0.51 6 0.011 0.0240 5.23 1.03 VELOCITY OK ADEQUATE PIPE CAPACITY 48 1.15 333.65 332.50 336.00 335.31 1.31 1.77
C2 Road 0.21 0.90 0.19 0.40 5.0 5.2 2.38 0.95 0.38 1.33 8 0.011 0.0101 4.12 1.44 VELOCITY OK ADEQUATE PIPE CAPACITY 79 0.80 332.34 331.54 335.31 335.20 1.76 2.45
C3 Road 0.26 0.90 0.24 0.63 5.0 5.5 2.30 1.46 1.78 3.62 12 0.011 0.0100 5.36 4.21 VELOCITY OK ADEQUATE PIPE CAPACITY 64 0.64 331.54 330.90 335.20 335.40 2.12 2.96
C4 Road 0.34 0.90 0.30 0.94 5.0 5.7 2.26 2.12 4.28 12 0.011 0.0108 5.56 4.36 VELOCITY OK ADEQUATE PIPE CAPACITY 130 1.40 330.90 329.50 335.40 336.80 2.96 5.76

Design Storm Event =

Project Name: Prose Fircrest Designed By:
Project Office:

Pipe Thickness (inches) =Pavement thickness (ft) =
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STORM SEWER DESIGN (English Units)
This spreadsheet accomplishes a storm sewer design using the rational method.  Enter the data in the non-shaded areas only.
Please use one spreadsheet per stormsewer run.

Eric Schossow, PE
DCG

m = 5.7 n = 0.533 10 0.5 0.5

Location Discharge Drain Design Drain Profile
Drain Located On From Sta. To Sta. Source   of

Drainage
Drainage
Area  A
(acre)

Runoff
Coeff.   C

CA  (acre) Sum
CA

(acre)

Tc Across
Area

(minutes)

Total Tc = Col.
8a + Tc across

pipe length
(minutes)

Rainfall
Intensity

(in/hr)

Runoff  (cfs) Contrib.
Inflow
(cfs)

Total Flow
(cfs)

Pipe
Dia.
(in)

Manning
roughness
coefficient

"n"

Pipe
Slope
(ft/ft)

 Velocity Of
Flow
(ft/s)

Pipe
Capacity

(cfs)

Pipe Velocity Check (Desirable
Minimum 3 ft/sec; Desirable

Maximum 10 ft/sec for Column 16)

Pipe Capacity Check (Column 13
vs. Column 17)

Pipe
Length***

(ft)

Elevation
Change  (ft)

Upstr.
Invert Elev.

(ft)

Downstr.
Invert Elev.

(ft)

Upstr.
Ground

Elev.      (ft)

Downstr.
Ground

Elev.
(ft)

Upstr. Pipe Cover         (ft) Downstr. Pipe Cover         (ft)

1 2 3 4 5 6 7 8 8a 9 10 11 12 13 14 14a 15 16 17 17a 17b 18 19 20 21 22 23 24 25

D1 Road 0.27 0.90 0.24 0.24 5.0 5.0 2.42 0.58 1.13 1.71 8 0.012 0.0410 7.59 2.65 VELOCITY OK ADEQUATE PIPE CAPACITY 147 6.02 326.00 319.98 330.95 323.26 3.74 2.07
D2 Road/Roof 0.26 0.90 0.24 0.48 5.0 5.3 2.34 1.11 0.00 2.24 12 0.012 0.0050 3.47 2.73 VELOCITY OK ADEQUATE PIPE CAPACITY 142 0.71 319.98 319.27 323.26 323.25 1.74 2.44
D3 Road 0.21 0.90 0.19 0.66 5.0 6.0 2.19 1.45 0.00 2.58 12 0.012 0.0050 3.47 2.73 VELOCITY OK ADEQUATE PIPE CAPACITY 96 0.48 319.27 318.79 323.25 323.91 2.44 3.58
D4 Roof 0.17 0.90 0.16 0.82 5.0 6.5 2.11 1.73 0.00 2.86 15 0.012 0.0050 4.03 4.94 VELOCITY OK ADEQUATE PIPE CAPACITY 36 0.18 318.79 318.61 323.91 323.20 3.33 2.80

Project Name: Prose Fircrest Designed By:
Project Office:

Design Storm Event = Pavement thickness (ft) = Pipe Thickness (inches) =
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APPENDIX D Construction Stormwater Pollution Prevention Plan
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November 16, 2022 

Stormwater Pollution Prevention Plan (SWPPP) 

for 

Prose Fircrest 

2119 Mildred St W 

Fircrest, WA 98466 

Prepared for: 

The Washington State Department of Ecology 

  Northwest Region 

 

Permittee / Owner Developer Operator / Contractor 

Alliance Residential Company TBD TBD 

 

 

 

Certified Erosion and Sediment Control Lead (CESCL) 

Name Organization Contact Phone Number 

TBD TBD TBD 

 

 

SWPPP Prepared By 

Name Organization Contact Phone Number 

Ryan Yokum Davido Consulting Group, Inc. 206-523-0024 

 

SWPPP Preparation Date 

November 16, 2022 

 

Project Construction Dates 

Activity / Phase Start Date End Date 

TBD TBD TBD 
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Certification of Professional Engineer 

 

I hereby state that this Construction Stormwater Pollution Prevention Plan for the Prose Fircrest project 

has been prepared by me, under my supervision, and meets the standards of care and expertise which is 

usual and customary in this community for professional engineers. I understand that the City of Fircrest 

does not and will not assume liability for the sufficiency, suitability, or performance of Construction 

SWPPP BMP’S prepared by me. 
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List of Acronyms and Abbreviations 

Acronym / Abbreviation Explanation 
  
303(d) Section of the Clean Water Act pertaining to Impaired Waterbodies 

BFO Bellingham Field Office of the Department of Ecology 

BMP(s) Best Management Practice(s) 

CESCL Certified Erosion and Sediment Control Lead 

CO2 Carbon Dioxide 

CRO Central Regional Office of the Department of Ecology 

CSWGP Construction Stormwater General Permit 

CWA Clean Water Act 

DMR Discharge Monitoring Report 

DO Dissolved Oxygen 

Ecology Washington State Department of Ecology 

EPA United States Environmental Protection Agency 

ERO Eastern Regional Office of the Department of Ecology 

ERTS Environmental Report Tracking System 

ESC Erosion and Sediment Control 

GULD General Use Level Designation 

NPDES National Pollutant Discharge Elimination System 

NTU Nephelometric Turbidity Units 

NWRO Northwest Regional Office of the Department of Ecology 

pH Power of Hydrogen  

RCW Revised Code of Washington 

SPCC Spill Prevention, Control, and Countermeasure 

su Standard Units 

SWMMEW Stormwater Management Manual for Eastern Washington 

SWMMWW Stormwater Management Manual for Western Washington 

SWPPP Stormwater Pollution Prevention Plan 

TESC Temporary Erosion and Sediment Control 

SWRO Southwest Regional Office of the Department of Ecology 

TMDL Total Maximum Daily Load 

WAC Washington Administrative Code 

WSDOT Washington Department of Transportation 

WWHM Western Washington Hydrology Model 
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1 Project Information 

 

Project/Site Name: Prose Fircrest 

Street/Location: 2119 Mildred St W 

City: Fircrest State: WA  Zip code: 98466 

1.1 Existing Conditions 

Total acreage (including support activities such as off-site equipment staging yards, material storage 

areas, borrow areas).   

 

• Total acreage:   9.18  acres 

• Disturbed acreage:  9.18 acres 

• Existing structures: 1 existing building and associated parking lot 

• Landscape topography: The site topography is generally flat with a steep area on the eastern 

portion of the site. 

• Drainage patterns: There are no existing stormwater BMP’s currently on-site.  

• Existing Vegetation: The site contains vegetation on the southwest and eastern portion of the 

site. 

• Critical Areas: (wetlands, streams, high erosion risk, steep or difficult to stabilize slopes):   

None 

• List of known impairments for 303(d) listed or Total Maximum Daily Load (TMDL) for the 

receiving waterbody: None 

1.2 Proposed Construction Activities 

Description of site development: 

Development of the site will include four (4) new multi-family use buildings with a footprint of 
approximately 95,621 SF, with associated utilities and frontage improvements. Right-of-Way (“ROW”) 
improvements associated with the site will consist of two newly paved driveways providing vehicular 
access to the site via Mildred St W.  

 
Description of Construction Activities: 

• Site preparation 

• Excavation 

• Utility improvements 

• ROW improvements 

• Construction of flow control systems 

• Site grading 

• Asphalt and concrete paving 

Description of site drainage including flow from and onto adjacent properties: 
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The project will be comprised of three main phases, with different BMP’s implemented in each phase as 
described below. (It is to be noted that these are general construction activities and actual BMP’s are 
described in detail in the 13 Elements per Section 2 of this document.) 
 

• Phase 1: Demolition 
Initial construction activities begin. Contractor shall setup pre-con meeting with the City, flag off 
clearing limits, and post sign on project site with name and phone number of TESC Supervisor. 
Contractor shall install construction fencing and inlet protection measures as well as temporary 
construction entrance to begin demolition work. Install perimeter protection (silt fencing) around 
project.  

 

• Phase 2: Mass Excavation 
Monitor and modify existing BMP’s as required for initial earthwork excavation. Cover an maintain 
slopes as required. Install sediment trap, sedimentation pond, and interceptor swales to control 
flowrates within the project. Complete construction entrance, wheel wash. Maintain erosion control 
measures, including covering exposed dirt and stabilization of areas that reach final grade. 

 

• Phase 3: Vertical Construction: 
Monitor and adjust existing BMP’s as required. Stabilize soils that have reached final grade. Remove 
temporary sediment trap and sedimentation tanks and manage stormwater through alternative 
BMP’s (wattles etc) as required. Remove all BMP’s at the completion of the project.   

 
Description of final stabilization:  

No area of the site will be destabilized under final project conditions, and most of the site will consist of 
the proposed building footprint. Remaining areas outside of the building will be paved walking areas. 
 

Contaminated Site Information: 

To the best of our knowledge, there are no contimanants identified or located on-site.
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2 Construction Stormwater Best Management Practices (BMPs) 

 

The SWPPP is a living document reflecting current conditions and changes throughout the life of the 

project. These changes may be informal (i.e. hand-written notes and deletions). Update the SWPPP 

when the CESCL has noted a deficiency in BMPs or deviation from original design. 

2.1 The 13 Elements 

2.1.1 Element 1: Preserve Vegetation / Mark Clearing Limits 

The BMP listed below has been selected with the goal of minimizing the impact on native vegetation and 

soils. Natural vegetation will be cleared from the entire site, but clearing will be completed in phases so 

as to minimize the area being disturbed at once. 

Native topsoil and soil from the duff layer should be retained and stockpiled on-site where feasible so 

that it can be reused for site grading and landscaping immediately after soils disturbances are 

completed. 

List and describe BMPs:  

• BMP C103: High Visibility Fence 

High Visibility Fence or Temporary Chain-link Construction Fencing will be installed around the 

perimeter of the site or work area prior to beginning site clearing/grading. 

• BMP C233: Silt Fence 

A Silt Fence will be installed around the perimeter of the site or work area prior to beginning site 

clearing/grading. 

Installation Schedules:  

• BMP C103: High Visibility Fence (or Temporary Chain-link Construction Fencing) will be installed 

around the perimeter of the site or work area prior to beginning site clearing/grading. 

• BMP C233: Silt Fence 

A Silt Fence will be installed around the perimeter of the site or work area prior to beginning site 

clearing/grading.  

Inspection and Maintenance Plan:  

See BMP details in Appendix B. A blank Site Inspection Form is available in Appendix C.  

Responsible Staff:  

Project CESCL  
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2.1.2 Element 2: Establish Construction Access 

A stabilized construction entrance/exit that is supplemented by a wheel wash will be the primary means 

for minimizing dust generation and vehicles tracking sediment off-site. Street sweeping and street 

cleaning may be necessary as required to remove tracked sediment. If sediment is tracked off-site, 

public roads shall be cleaned thoroughly at the end of each day as a minimum, or more frequently 

during wet weather. Sediment shall be removed from roads by shoveling or sweeping, and be 

transported to a controlled sediment disposal area. All wheel wash wastewater shall be controlled on-

site and cannot be discharged into waters of the State. 

List and describe BMPs:  

• BMP C105: Stabilized Construction Entrance/Exit 

A stabilized construction entrances/exits will be installed on-site, providing access from the alley 

located at the north end of the property that intersects with E C Street. The location(s) of 

construction access may be modified as necessary to accommodate phasing of the site work. 

• BMP C106: Wheel Wash 

If necessary, a wheel wash will be provided at construction entrances/exits.  

• BMP C107: Construction Road/Parking Area Stabilization 

On-site areas of frequent construction traffic and/or parking will be stabilized.  

Installation Schedules:  

• BMP C105: Stabilized Construction Entrance/Exit 

Construction access shall be established prior to beginning site clearing/grading activities.  

• BMP C106: Wheel Wash 

Wheel wash shall be provided prior to beginning any concrete work on-site, or earlier if off-site 

sediment tracking occurs and wheel washing to remove sediment is necessary.  

• BMP C107: Construction Road/Parking Area Stabilization 

Construction Road/Parking Area Stabilization shall be provided prior to the beginning of 

construction traffic, and adjusted throughout the project as on-site parking becomes clearer.  

Inspection and Maintenance plan:  

See BMP details in Appendix B. A blank Site Inspection Form is available in Appendix C.  

Responsible Staff:  

Project CESCL 
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2.1.3 Element 3: Control Flow Rates 

Will you construct stormwater retention and/or detention facilities? 

 Yes   No 

 

Will you use permanent infiltration ponds or other low impact development (example: rain gardens, bio-

retention, porous pavement) to control flow during construction? 

 Yes   No 

 

List and describe BMPs:   

• BMP C207: Check Dams 

Check dams will be installed along the inceptor swale in order to reduce the velocity of 

stormwater flow. 

• BMP C235: Wattles 

If necessary, staw wattles will be installed along theeastern perimeter of the site at the bottom 

of slopes or where erosion or flow is prevalent. 

• Note: Contractor shall monitor site flows and incorporate temporary sediment ponds and/or 

interceptor swales as required to manage temporary stormwater flows. 

 

Installation Schedules:  

• BMP C207: Check Dams 

Check dams shall be implemented as needed during construction activities to control flow rates 

and sediment transport. 

• BMP C235: Wattles 

Staw wattles shall be implemented as needed during construction activities to control flow rates 

and sediment transport. 

Inspection and Maintenance plan:  

See BMP details in Appendix B. A blank Site Inspection Form is available in Appendix C.  

Responsible Staff:  

 Project CESCL  
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2.1.4 Element 4: Install Sediment Controls 

The BMP’s listed below will be utilized to minimize sediment discharges from the site, and be installed 

prior to starting constructions activities. Silt fences will encircle the entire site, and serve to filter out 

sediment from stormwater runoff at the project limits. If the listed BMP’s are deemed ineffective or 

inappropriate during construction, the CESCL should promptly initiate the implementation of one or 

more alternative BMP’s listed in Vol II of the 2012 Stormwater Mangement Manual for Western 

Washington. 

Sediment will be removed from paved areas in and adjacent to construction work 

areas manually or using mechanical sweepers, as needed, to minimize tracking of sediments on 

vehicle tires away from the site, and to minimize wash-off of sediments from adjacent streets in 

runoff. Whenever possible, sediment laden water shall be discharged into relatively level vegetated 

areas (BMP C236) located on-site in areas that have yet to be cleared. 

List and describe BMPs:  

• BMP C233: Silt Fence 

A silt fence will be installed around the perimeter of the site to filter construction stormwater 

runoff.  

• BMP C235: Wattles 

Staw wattles will be installed along site perimeter at the bottom of slopes or where erosion or 

flow is prevalent. 

• BMP C240: Temporary Sedmient Pond 

A temporary sediment pond will be constructed on the eastern portion of the site and will be 

used for collection of sediment and stormwater. 

Installation schedules:

• BMP C233: Silt Fence

Silt fence should be installed prior to beginning site clearing/grading activities. 

• BMP C235: Wattles

Straw wattles shall be implemented as needed during construction activities to control flow 

rates and sediment transport

• BMP C241: Temporary Sediment Pond

The temporary sediment pond will be constructed at the beginning of the site clearing/grading

phase. Pond size and location may need to be modified depending on the phase and site of 

work.

Inspection and Maintenance plan:  

See BMP details in Appendix B. A blank Site Inspection Form is available in Appendix C.  

Responsible Staff:  

Project CESCL 
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2.1.5 Element 5: Stabilize Soils 

Exposed soils that are anticipated to remain unworked for shorter periods of time shall be stabilized 

using the BMP’s listed below. 

 

West of the Cascade Mountains Crest 

Season Dates 
Number of Days Soils Can be 

Left Exposed 

During the Dry Season May 1 – September 30 7 days 

During the Wet Season October 1 – April 30 2 days 

 

Soils must be stabilized at the end of the shift before a holiday or weekend if needed based on the 

weather forecast. 

Anticipated project dates: Start date: TBD   End date: TBD    

 

Will you construct during the wet season? 

 Yes   No 

 

List and describe BMPs:  

• BMP C120: Temporary and Permanent Seeding  

Seeding reduces erosion by stabilizing exposed soils. A well-established vegetative  

cover is one of the most effective methods of reducing erosion. Temporary seeding  

should be used to stabilize large areas of exposed soils that are anticipated to remain  

unworked for a long period of time.   

• BMP C121: Mulching  

Mulching soils provides immediate temporary protection from erosion. Mulching is to be  

utilized in combination with other BMP’s to stabilize exposed soils that are anticipated to  

remain unworked for a shorter period of time. 

• BMP C122: Nets and Blankets 

Utilize nets and blankets in combination with other BMP’s to stabilize stockpiles from erosion or 

to minimize the disturbance of steep slopes during excavation 

• BMP C123: Plastic Covering 

Utilize plastic covering in combination with other BMP’s to stabilize exposed soils that are 

anticipated to remain unworked for shorter periods of time. If plastic covering is used, ensure 

that the increase in runoff from plastic-covered areas can be accommodated by downstream 

sediment controls.  
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Installation Schedules:  

Sediment control BMPs shall be installed on exposed soils in accordance with the schedule 

shown in the table above. Note that the requirement of stabilizing stockpiles also applies to any 

stockpiles of vegetation or other organic material.  

Inspection and Maintenance plan:  

See BMP details in Appendix B. A blank Site Inspection Form is available in Appendix C.  

Responsible Staff:  

Project CESCL 
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2.1.6 Element 6: Protect Slopes 

Destabilized steep slopes are not anticipated during construction. If temporary steep slopes are created 

during site grading activities or excavation, refer to the BMP listed in Section 2.1.5. In addition, the 

following BMPs may be employed:  

Will steep slopes be present at the site during construction? 

 Yes   No 

 

List and describe BMPs:  

BMP C120: Temporary and Permanent Seeding  

Seeding reduces erosion by stabilizing exposed soils. A well-established vegetative  

cover is one of the most effective methods of reducing erosion. Temporary seeding  

should be used to stabilize large areas of exposed soils that are anticipated to remain  

unworked for a long period of time.   

BMP C121: Mulching  

Mulching soils provides immediate temporary protection from erosion. Mulching is to be  

utilized in combination with other BMP’s to stabilize exposed soils that are anticipated to  

remain unworked for a shorter period of time. 

Installation Schedules:   

Slope protection BMP’s shall be installed on temporary steep slopes in accordance with  

the table in Section 2.1.5 if needed during clearing/grading or during construction  

phases. 

Inspection and Maintenance Plan:  

See BMP details in Appendix B. A blank Site Inspection Form is available in Appendix C.   

Responsible Staff 

Project CESCL  
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2.1.7 Element 7: Protect Drain Inlets 

All operable storm drain inlets will be protected throughout the course of the project. Inlet protection 

BMP’s will be utilized in combination with sediment controls listed in Section 2.1.4 to minimize the 

amount of sediment that enters the stormwater conveyance system. Inlets will be inspected weekly at a 

minimum, and daily during storm events. Protection devices will be cleaned (or removed and replaced) 

when sediment has filled the device by one third (1/3), or as specified by the manufacturer. 

List and describe BMPs:  

• BMP C220: Storm Drain Inlet Protection 

Storm drain inlet protection shall be installed on all existing storm drain inlets in and around the 

project area, and on all proposed inlets once they have been installed. Refer to the project TESC 

plans for inlet protection locations.  

Installation Schedules:  

• BMP C220: Storm Drain Inlet Protection 

Inlet protection shall be installed on existing inlets within the project vicinity prior to beginning 

site clearing and grading activities. Inlet protection shall be installed on proposed inlets as soon 

as the inlets are installed. Alternatively, inlet protection installation for proposed inlets can be 

delayed until the inlets begin receiving runoff if all sediment is removed from the structure prior 

to operation.  

Inspection and Maintenance plan:  

See BMP details in Appendix B. A blank Site Inspection Form is available in Appendix C.  

Responsible Staff:  

Project CESCL 
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2.1.8 Element 8: Stabilize Channels and Outlets 

Not applicable. No existing channels or outfalls are located on the project site. 
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2.1.9 Element 9: Control Pollutants 

The following pollutants are anticipated to be present on-site: 

Table 1 – Pollutants 

Pollutant (and source, if applicable) 

Oil/gasoline (Construction equipment and traffic) 

Chemicals (Fertilizer/pesticides, cleaning supplies) 

Dust (Demolition activities and site grading) 

Process water (Concrete removal and pouring) 

Solid waste (Materials packaging) 

 

 

All pollutants – including waste materials and demolition debris – that occur on-site shall be handled 

and disposed of in a manner that does not cause contamination of stormwater. Good housekeeping and 

preventative measures will be taken to ensure that the site will be kept clean, well-organized, and free 

of debris. 

List and describe BMPs:  

• Demolition:  

o BMP C140: Dust Control 

Dust released from demolished sidewalks, buildings, or structures will be controlled 

using Dust Control measures.  

o BMP C220: Storm Drain Inlet Protection 

Storm drain inlets vulnerable to stormwater discharge carrying dust, soil, or debris will 

be protected using Storm Drain Inlet Protection (as described above in Section 3.1.7).  

o BMP C152: Sawcutting and Surfacing Pollution Prevention 

Process water and slurry resulting from sawcutting and surfacing operations will be 

prevented from entering the waters of the State by implementing sawcutting and 

Surfacing Pollution Prevention measures.  

• Chemical storage:  

o BMP C153: Material Delivery, Storage, and Containment 

Any chemicals stored in the construction areas will conform to the appropriate source 

control BMPs listed in Vol IV of the Wasington State DOE Stormwater Manual for 

Western Washington (SWMMWW). All chemicals shall have cover, containment, and 

protection provided on site. 

o Application of agricultural chemicals, including fertilizers and pesticides, shall be 

conducted in a manner and at application rates that will not result in loss of chemical to 

stormwater runoff. Manufacturers’ recommendations for application procedures and 

rates shall be followed. 

• Concrete and grout:  

o BMP C151: Concrete Handling 
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Process water and slurry resulting from concrete work will be prevented from entering 

the waters of the State by implementing Concrete Handling measures.  

o A CO2 system will be implemented to mitigate any high pH water that may be 

encountered (requires DOE approval).  

• Sanitary wastewater:  

o Portable sanitation facilities will be firmly secured, regularly maintained, and emptied 

when necessary.  

• Solid Waste:  

o Solid waste will be stored in secure, clearly marked containers.  

• Other BMP’s administered as necessary to address any additional pollutant sources on site: 

o BMP C151: Concrete Handling 

This BMP shall be employed whenever concrete work is occurring.  

o BMP C152: Sawcutting and Surfacing Pollution Prevention 

This BMP shall be employed whenever sawcutting of existing pavement is occurring.  

o BMP C153: Material Delivery, Storage and Containment 

This BMP shall be employed throughout the life of the project for all materials.  

o BMP C154: Concrete Washout Area 

This BMP shall be employed in areas of washing of concrete equipment. 

 

Installation Schedules:  

 Throughout course of construction. 

Inspection and Maintenance plan:  

See BMP details in Appendix B. A blank Site Inspection Form is available in Appendix C.  

Responsible Staff:  

Project CESCL 

Will maintenance, fueling, and/or repair of heavy equipment and vehicles occur on-site? 

 Yes   No 

List and describe BMPs:  

• All vehicles, equipment, and petroleum product storage/dispensing areas will be inspected 

regularly to detect any leaks or spills, and to identify maintenance needs to prevent leaks or 

spills.  

• On-site fueling tanks and petroleum product storage containers shall include secondary 

containment (if required).  

• Spill prevention measures, such as drip pans, will be used when conducting maintenance and 

repair of vehicles or equipment.  
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• In order to perform emergency repairs on site, temporary plastic will be placed beneath and, if 

raining, over the vehicle.  

• Contaminated surfaces shall be cleaned immediately following any discharge or spill incident. 

Installation Schedules: 

BMP’s concerning the maintenance, fueling, and repair of heavy equipment and vehicles will be 

implemented as needed throughout the course of the project.  

Inspection and Maintenance plan:  

See BMP details in Appendix B. A blank Site Inspection Form is available in Appendix C.  

Responsible Staff:  

Project CESCL 

 

Will wheel wash or tire bath system BMPs be used during construction?  

 Yes   No 

List and describe BMPs:  

• BMP C106: Wheel Wash 

If necessary, a wheel wash or tire bath wastewater shall be utilized with water discharging to a 

separate on-site treatment system or to the sanitary sewer as part of Wheel Wash 

implementation.  

Installation Schedules:  

• BMP C106: Wheel Wash 

Wheel wash shall be provided prior to beginning any concrete work on-site, or earlier if off-site 

sediment tracking occurs and wheel washing to remove sediment is necessary.  

Inspection and Maintenance plan:  

See BMP details in Appendix B. A blank Site Inspection Form is available in Appendix C.  

Responsible Staff:  

Project CESCL 

Will pH-modifying sources be present on-site? 

 Yes   No 
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2.1.10 Element 10: Control Dewatering 

No dewatering is anticipated on-site. If groundwater is encountered during construction, the contractor 

shall immediately install BMPs in accordance with the Wasington State DOE Stormwater Manual for 

Western Washington (SWMMWW).  
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2.1.11 Element 11: Maintain BMPs 

All temporary and permanent Erosion and Sediment Control (ESC) BMPs shall be maintained and 

repaired as needed to ensure continued performance of their intended function.  

Maintenance and repair shall be conducted in accordance with each particular BMP specification (see 

Vol II of  the Wasington State DOE Stormwater Manual for Western Washington (SWMMWW).  

Visual monitoring of all BMPs installed at the site will be conducted at least once every calendar week 

and within 24 hours of any stormwater or non-stormwater discharge from the site. If the site becomes 

inactive and is temporarily stabilized, the inspection frequency may be reduced to once every calendar 

month.  

All temporary ESC BMPs shall be removed within 30 days after final site stabilization is achieved or after 

the temporary BMPs are no longer needed.  

Trapped sediment shall be stabilized on-site or removed. Disturbed soil resulting from removal of either 

BMPs or vegetation shall be permanently stabilized.  

Additionally, protection must be provided for all BMPs installed for the permanent control of 

stormwater from sediment and compaction. BMPs that are to remain in place following completion of 

construction shall be examined and restored to full operating condition. If sediment enters these BMPs 

during construction, the sediment shall be removed and the facility shall be returned to conditions 

specified in the construction documents.  
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2.1.12 Element 12: Manage the Project 

The project will be managed based on the following principles: 

• Projects will be phased to the maximum extent practicable and seasonal work limitations will be 

taken into account. 

• Inspection and monitoring: 

o Inspection, maintenance and repair of all BMPs will occur as needed to ensure 

performance of their intended function. 

• Maintain an updated SWPPP. 

o The SWPPP will be updated, maintained, and implemented in accordance with the 

Manual  

As site work progresses the SWPPP will be modified routinely to reflect changing site conditions. The 

SWPPP will be reviewed monthly to ensure the content is current.  

Table 3 – Management 

 Design the project to fit the existing topography, soils, and drainage patterns 

 Emphasize erosion control rather than sediment control 

 Minimize the extent and duration of the area exposed 

 Keep runoff velocities low 

 Retain sediment on-site 

 Thoroughly monitor site and maintain all ESC measures 

 Schedule major earthwork during the dry season 

 Other (please describe) 
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2.1.13 Element 13: Protect Low Impact Development (LID) BMPs 

LID BMPs are not being utilized on this project and therefore Element 13 does not apply. 
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3  Pollution Prevention Team 

 

Table 5 – Team Information 

Title Name(s) Phone Number 

Certified Erosion and Sediment 

Control Lead (CESCL) 

TBD TBD 

Resident Engineer Eric Schossow, PE 206.523.0024 

Emergency Ecology Contact TBD TBD 

Emergency Permittee/ Owner 

Contact 

TBD TBD 

Non-Emergency Owner Contact TBD TBD 

Monitoring Personnel TBD TBD 

Ecology Regional Office TBD TBD 
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Appendices 

Appendix A - Site Map 

Appendix B - BMP Details 

Appendix C - Site Inspection Form 

Appendix D – Engineering Calculations 
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Appendix A – Site Map 
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Appendix B – BMP Details 
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Appendix C – Site Inspection Form 

  



Construction Stormwater Site Inspection Form 
 

 Page 1 
 

Project Name  Permit #   Inspection Date  Time  

 
Name of Certified Erosion Sediment Control Lead (CESCL) or qualified inspector if less than one acre  

Print Name:    

 
Approximate rainfall amount since the last inspection (in inches):  

 
Approximate rainfall amount in the last 24 hours (in inches):  

  

Current Weather Clear  Cloudy  Mist    Rain  Wind  Fog  

 

A. Type of inspection:  Weekly   Post Storm Event  Other  

 
B. Phase of Active Construction (check all that apply): 
 

Pre Construction/installation of erosion/sediment 
controls           

 Clearing/Demo/Grading              Infrastructure/storm/roads            

Concrete pours  Vertical 
Construction/buildings             

  Utilities     

Offsite improvements           Site temporary stabilized                Final stabilization  

 
C. Questions: 
 

1.   Were all areas of construction and discharge points inspected?                 Yes  No     

2.   Did you observe the presence of suspended sediment, turbidity, discoloration, or oil sheen              Yes  No  

3.   Was a water quality sample taken during inspection?  (refer to permit conditions S4 & S5)                                                    Yes  No  

4.   Was there a turbid discharge 250 NTU or greater, or Transparency 6 cm or less?*                                    Yes  No  

5.   If yes to #4 was it reported to Ecology?     Yes  No  

6.   Is pH sampling required? pH range required is 6.5 to 8.5. Yes  No  

 
If answering yes to a discharge, describe the event. Include when, where, and why it happened; what action was taken, 
and when. 

 

 

 

 
*If answering yes to # 4 record NTU/Transparency with continual sampling daily until turbidity is 25 NTU or less/ transparency is 33 
cm or greater.   
 

Sampling Results:  Date:  

                                                              

Parameter Method (circle one) Result Other/Note 

NTU cm pH 

Turbidity tube, meter, laboratory     

pH Paper, kit, meter     

 
  

2119 Mildred St W



Construction Stormwater Site Inspection Form 
 

 Page 2 
 

D.  Check the observed status of all items. Provide “Action Required “details and dates. 
 

Element  # Inspection BMPs 
Inspected 

BMP needs 
maintenance 

BMP 
failed 

Action 
required 

(describe in 
section F) 

yes no n/a 

1 
Clearing 

Limits 
 

Before beginning land disturbing 
activities are all clearing limits, 
natural resource areas (streams, 
wetlands, buffers, trees) protected 
with barriers or similar BMPs? (high 
visibility recommended) 

 

     

2 
Construction 

Access 

Construction access is stabilized 
with quarry spalls or equivalent 
BMP to prevent sediment from 
being tracked onto roads? 

      

Sediment tracked onto the road 
way was cleaned thoroughly at the 
end of the day or more frequent as 
necessary. 

      

3 
Control Flow 

Rates 
 

Are flow control measures installed 
to control stormwater volumes and 
velocity during construction and do 
they protect downstream 
properties and waterways from 
erosion? 

      

 If permanent infiltration ponds are 
used for flow control during 
construction, are they protected 
from siltation? 

      

4 
Sediment 
Controls 

 

All perimeter sediment controls 
(e.g. silt fence, wattles, compost 
socks, berms, etc.) installed, and 
maintained in accordance with the 
Stormwater Pollution Prevention 
Plan (SWPPP). 

      

Sediment control BMPs (sediment 
ponds, traps, filters etc.) have been 
constructed and functional as the 
first step of grading.   

      

Stormwater runoff from disturbed 
areas is directed to sediment 
removal BMP. 

      

5 
Stabilize 

Soils 

Have exposed un-worked soils 
been stabilized with effective BMP 
to prevent erosion and sediment 
deposition? 

      

  



Construction Stormwater Site Inspection Form 
 

 Page 3 
 

Element  # Inspection BMPs 
Inspected 

BMP needs 
maintenance 

BMP 
failed 

Action 
required 

(describe in 
section F) 

yes no n/a 

5 
Stabilize Soils 

Cont. 

Are stockpiles stabilized from erosion, 
protected with sediment trapping 
measures and located away from drain 
inlet, waterways, and drainage 
channels? 

      

Have soils been stabilized at the end of 
the shift, before a holiday or weekend 
if needed based on the weather 
forecast? 

      

 
6 

Protect 
Slopes 

Has stormwater and ground water 
been diverted away from slopes and 
disturbed areas with interceptor dikes, 
pipes and or swales? 

      

Is off-site storm water managed 
separately from stormwater generated 
on the site? 

      

Is excavated material placed on uphill 
side of trenches consistent with safety 
and space considerations? 

      

Have check dams been placed at 
regular intervals within constructed 
channels that are cut down a slope? 

      

7 
Drain Inlets 

Storm drain inlets made operable 
during construction are protected. 

      

Are existing storm drains within the 
influence of the project protected? 

      

8 
Stabilize 

Channel and 
Outlets 

Have all on-site conveyance channels 
been designed, constructed and 
stabilized to prevent erosion from 
expected peak flows? 

      

Is stabilization, including armoring 
material, adequate to prevent erosion 
of outlets, adjacent stream banks, 
slopes and downstream conveyance 
systems? 

      

9 
Control 

Pollutants 

Are waste materials and demolition 
debris handled and disposed of to 
prevent contamination of stormwater? 

      

Has cover been provided for all 
chemicals, liquid products, petroleum 
products, and other material? 

      

Has secondary containment been 
provided capable of containing 110% 
of the volume? 

      

Were contaminated surfaces cleaned 
immediately after a spill incident? 

      

Were BMPs used to prevent 
contamination of stormwater by a pH 
modifying sources? 

      



Construction Stormwater Site Inspection Form 
 

 Page 4 
 

Element  # Inspection BMPs 
Inspected 

BMP needs 
maintenance 

BMP 
failed 

Action 
required 

(describe in 
section F) 

yes no n/a 

9  
Cont. 

Wheel wash wastewater is handled 
and disposed of properly. 

      

10 
Control 

Dewatering 
 

Concrete washout in designated areas. 
No washout or excess concrete on the 
ground. 

      

Dewatering has been done to an 
approved source and in compliance 
with the SWPPP. 

      

Were there any clean non turbid 
dewatering discharges? 

      

11 
Maintain 

BMP 

Are all temporary and permanent 
erosion and sediment control BMPs 
maintained to perform as intended? 

      

12 
Manage the 

Project 
 
 
 
 
 

Has the project been phased to the 
maximum degree practicable? 

      

Has regular inspection, monitoring and 
maintenance been performed as 
required by the permit? 

      

Has the SWPPP been updated, 
implemented and records maintained? 

      

13 
Protect LID 

 
 
 
 
 
 

 

Is all Bioretention and Rain Garden 
Facilities protected from 
sedimentation with appropriate BMPs? 

      

Is the Bioretention and Rain Garden 
protected against over compaction of 
construction equipment and foot 
traffic to retain its infiltration 
capabilities? 
 

      

Permeable pavements are clean and 
free of sediment and sediment laden-
water runoff.  Muddy construction 
equipment has not been on the base 
material or pavement. 
 

      

Have soiled permeable pavements 
been cleaned of sediments and pass 
infiltration test as required by 
stormwater manual methodology? 
 

      

Heavy equipment has been kept off 
existing soils under LID facilities to 
retain infiltration rate. 

      

 
E.  Check all areas that have been inspected.  

All in place BMPs                                                             All disturbed soils                                                            All concrete wash out area                   All material storage areas                    

All discharge locations                                     All equipment storage areas                                     All construction entrances/exits                    



Construction Stormwater Site Inspection Form 
 

 Page 5 
 

 
F.  Elements checked “Action Required” (section D) describe corrective action to be taken.  List the element number; 
be specific on location and work needed.  Document, initial, and date when the corrective action has been completed 
and inspected. 

Element 
# 

Description and Location Action Required Completion 
Date 

Initials 

     

     

     

     

     

     

     

 Attach additional page if needed 
 
Sign the following certification: 
 “I certify that this report is true, accurate, and complete, to the best of my knowledge and belief” 
 

Inspected by: (print)  (Signature)  Date:  

Title/Qualification of Inspector:    
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Appendix D – Engineering Calculations 
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APPENDIX F Existing Vs. Proposed Flow Analysis



Mount Vernon Office Seattle Office Whidbey Island Office Federal Way Office
2124 Riverside Drive, Suite 211 9706 4th Ave NE, Suite 300 PO Box 1132 31620 23rd Ave S, Suite 307

Mount Vernon, WA 98273 Seattle, WA 98115 Freeland, WA 98249 Federal Way, WA 98003
Tel 360.899.1110 Tel 206.523.0024 Tel 360.331.4131 Tel 206.523.0024

MEMORANDUM

TO: Tyler Bemis – City of Fircrest
FROM: Eric Schossow, PE
DATE: November 15, 2022
RE: 2119 Mildred St. W. Fircrest – Existing Vs. Proposed Stormwater Flow Rates

Existing Conditions:
The existing conditions of this site consist of a building, an asphalt roadway, concrete walking
paths and grass/dirt areas. The grass/dirt areas consist of approximately 86% of the 9.18-acre
site. Stormwater from non-impervious surfaces sheet flow to the east and is collected by an
existing retention pond. Stormwater is then routed to the existing 18” storm main in a private
easement northeast of the site. Existing stormwater from the roof areas and at grade
impervious surfaces are tightlined to the existing storm drain in the private easement northeast
of the site. There are no existing flow control structures on the site.

The existing on-site areas were modeled using WWHM which produced a 25-year flow rate of
2.38 CFS and a 100-year flow rate of 3.73 CFS.

Proposed Conditions:
The proposed conditions will consist of a multifamily development with associated parking
areas, landscaping, and amenities. The Department of Ecology stormwater manual requires the
stormwater in the proposed condition to match forested durations. This will be accomplished
via the use of a detention vault with a flow control structure.

The proposed on-site areas were modeled using WWHM. The mitigated stormwater flows from
the use of detention vaults and control structures results in a 25-year flow rate of 0.357 CFS
and a 100-year flow rate of 0.452 CFS.

Summary of Results:
Existing 25-year flow rate = 2.38 CFS
Proposed 25- year flow rate = 0.357 CFS
~85% decrease in the 25-year flow rate from existing to proposed conditions

Existing 100-year flow rate = 3.73 CFS
Proposed 100- year flow rate = 0.452 CFS
~88% decrease in the 100-year flow rate from existing to proposed conditions



This project will significantly reduce the stormwater flow from this site from the existing to
proposed conditions, therefore, improving downstream conditions. WWHM results for the
existing condition can be found following this memo.

Sincerely,

Eric Schossow



WWHM2012

PROJECT REPORT
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General Model Information
Project Name: default[1]

Site Name:

Site Address:

City:

Report Date: 11/15/2022

Gage:

Data Start: 10/01/1901

Data End: 09/30/2059

Timestep: 15 Minute

Precip Scale: 1.000

Version Date: 2021/08/18

Version: 4.2.18

POC Thresholds

Low  Flow Threshold for POC1: 50 Percent of the 2 Year

High Flow Threshold for POC1: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Lawn, Mod        7.88

 Pervious Total 7.88

Impervious Land Use acre
 ROOF TOPS FLAT     1.3

 Impervious Total 1.3

 Basin Total 9.18

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Lawn, Mod        7.88

 Pervious Total 7.88

Impervious Land Use acre
 ROOF TOPS FLAT     1.3

 Impervious Total 1.3

 Basin Total 9.18

Element Flows To:
Surface Interflow Groundwater



default[1] 11/15/2022 6:21:39 PM Page 5

Routing Elements
Predeveloped Routing
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Mitigated Routing
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 7.88
Total Impervious Area: 1.3

Mitigated Landuse Totals for POC #1
Total Pervious Area: 7.88
Total Impervious Area: 1.3

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.831312
5 year 1.379909
10 year 1.849129
25 year 2.581926
50 year 3.242401
100 year 4.012673

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.831312
5 year 1.379909
10 year 1.849129
25 year 2.581926
50 year 3.242401
100 year 4.012673

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1902 0.596 0.596
1903 0.638 0.638
1904 2.254 2.254
1905 0.485 0.485
1906 0.375 0.375
1907 1.218 1.218
1908 0.688 0.688
1909 0.763 0.763
1910 1.279 1.279
1911 1.074 1.074

Existing Condition
Flow Rates
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1912 3.847 3.847
1913 0.560 0.560
1914 3.793 3.793
1915 0.513 0.513
1916 0.902 0.902
1917 0.292 0.292
1918 0.522 0.522
1919 0.519 0.519
1920 0.948 0.948
1921 0.717 0.717
1922 1.545 1.545
1923 0.766 0.766
1924 0.734 0.734
1925 0.466 0.466
1926 0.679 0.679
1927 0.476 0.476
1928 0.600 0.600
1929 1.381 1.381
1930 0.792 0.792
1931 0.587 0.587
1932 0.661 0.661
1933 0.696 0.696
1934 1.881 1.881
1935 0.478 0.478
1936 0.763 0.763
1937 1.382 1.382
1938 0.564 0.564
1939 0.462 0.462
1940 0.843 0.843
1941 0.704 0.704
1942 1.357 1.357
1943 0.891 0.891
1944 1.848 1.848
1945 0.768 0.768
1946 1.074 1.074
1947 0.433 0.433
1948 0.996 0.996
1949 1.045 1.045
1950 0.400 0.400
1951 0.607 0.607
1952 2.891 2.891
1953 2.368 2.368
1954 0.686 0.686
1955 0.356 0.356
1956 0.341 0.341
1957 0.567 0.567
1958 1.514 1.514
1959 1.399 1.399
1960 0.503 0.503
1961 2.423 2.423
1962 0.689 0.689
1963 0.391 0.391
1964 2.862 2.862
1965 1.061 1.061
1966 0.586 0.586
1967 1.414 1.414
1968 0.736 0.736
1969 0.721 0.721
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1970 1.175 1.175
1971 1.193 1.193
1972 4.378 4.378
1973 1.182 1.182
1974 1.196 1.196
1975 2.402 2.402
1976 1.985 1.985
1977 0.389 0.389
1978 1.608 1.608
1979 0.936 0.936
1980 1.439 1.439
1981 0.722 0.722
1982 0.571 0.571
1983 1.144 1.144
1984 1.172 1.172
1985 1.773 1.773
1986 0.597 0.597
1987 1.444 1.444
1988 0.588 0.588
1989 0.566 0.566
1990 0.797 0.797
1991 1.462 1.462
1992 1.080 1.080
1993 0.801 0.801
1994 1.124 1.124
1995 0.521 0.521
1996 1.206 1.206
1997 0.678 0.678
1998 1.147 1.147
1999 0.500 0.500
2000 0.787 0.787
2001 0.525 0.525
2002 2.431 2.431
2003 0.775 0.775
2004 1.034 1.034
2005 2.751 2.751
2006 0.556 0.556
2007 1.061 1.061
2008 0.716 0.716
2009 0.536 0.536
2010 0.667 0.667
2011 0.470 0.470
2012 0.745 0.745
2013 0.992 0.992
2014 0.660 0.660
2015 2.366 2.366
2016 0.479 0.479
2017 0.945 0.945
2018 1.417 1.417
2019 2.289 2.289
2020 1.265 1.265
2021 0.934 0.934
2022 1.090 1.090
2023 0.929 0.929
2024 3.602 3.602
2025 0.483 0.483
2026 0.784 0.784
2027 0.682 0.682
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2028 0.296 0.296
2029 0.735 0.735
2030 1.341 1.341
2031 0.354 0.354
2032 0.386 0.386
2033 0.473 0.473
2034 0.479 0.479
2035 1.370 1.370
2036 0.693 0.693
2037 0.502 0.502
2038 1.459 1.459
2039 1.003 1.003
2040 0.648 0.648
2041 0.813 0.813
2042 1.343 1.343
2043 0.993 0.993
2044 0.899 0.899
2045 0.611 0.611
2046 0.694 0.694
2047 0.543 0.543
2048 0.455 0.455
2049 0.809 0.809
2050 0.866 0.866
2051 1.706 1.706
2052 0.467 0.467
2053 0.560 0.560
2054 2.829 2.829
2055 0.680 0.680
2056 0.691 0.691
2057 0.453 0.453
2058 0.565 0.565
2059 1.781 1.781

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 4.3784 4.3784
2 3.8469 3.8469
3 3.7929 3.7929
4 3.6020 3.6020
5 2.8911 2.8911
6 2.8622 2.8622
7 2.8288 2.8288
8 2.7510 2.7510
9 2.4309 2.4309
10 2.4231 2.4231
11 2.4022 2.4022
12 2.3679 2.3679
13 2.3659 2.3659
14 2.2895 2.2895
15 2.2543 2.2543
16 1.9848 1.9848
17 1.8814 1.8814
18 1.8475 1.8475
19 1.7812 1.7812
20 1.7726 1.7726
21 1.7065 1.7065
22 1.6084 1.6084
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23 1.5445 1.5445
24 1.5135 1.5135
25 1.4620 1.4620
26 1.4592 1.4592
27 1.4440 1.4440
28 1.4390 1.4390
29 1.4169 1.4169
30 1.4139 1.4139
31 1.3995 1.3995
32 1.3819 1.3819
33 1.3806 1.3806
34 1.3700 1.3700
35 1.3572 1.3572
36 1.3434 1.3434
37 1.3413 1.3413
38 1.2788 1.2788
39 1.2649 1.2649
40 1.2176 1.2176
41 1.2056 1.2056
42 1.1955 1.1955
43 1.1929 1.1929
44 1.1816 1.1816
45 1.1746 1.1746
46 1.1722 1.1722
47 1.1469 1.1469
48 1.1443 1.1443
49 1.1238 1.1238
50 1.0899 1.0899
51 1.0797 1.0797
52 1.0739 1.0739
53 1.0738 1.0738
54 1.0613 1.0613
55 1.0612 1.0612
56 1.0451 1.0451
57 1.0343 1.0343
58 1.0030 1.0030
59 0.9961 0.9961
60 0.9931 0.9931
61 0.9920 0.9920
62 0.9482 0.9482
63 0.9448 0.9448
64 0.9359 0.9359
65 0.9337 0.9337
66 0.9288 0.9288
67 0.9021 0.9021
68 0.8990 0.8990
69 0.8911 0.8911
70 0.8660 0.8660
71 0.8431 0.8431
72 0.8127 0.8127
73 0.8085 0.8085
74 0.8013 0.8013
75 0.7974 0.7974
76 0.7923 0.7923
77 0.7870 0.7870
78 0.7841 0.7841
79 0.7753 0.7753
80 0.7684 0.7684
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81 0.7661 0.7661
82 0.7630 0.7630
83 0.7626 0.7626
84 0.7447 0.7447
85 0.7362 0.7362
86 0.7352 0.7352
87 0.7337 0.7337
88 0.7215 0.7215
89 0.7210 0.7210
90 0.7175 0.7175
91 0.7157 0.7157
92 0.7041 0.7041
93 0.6959 0.6959
94 0.6944 0.6944
95 0.6930 0.6930
96 0.6909 0.6909
97 0.6891 0.6891
98 0.6882 0.6882
99 0.6859 0.6859
100 0.6819 0.6819
101 0.6798 0.6798
102 0.6789 0.6789
103 0.6782 0.6782
104 0.6670 0.6670
105 0.6615 0.6615
106 0.6598 0.6598
107 0.6478 0.6478
108 0.6381 0.6381
109 0.6110 0.6110
110 0.6070 0.6070
111 0.6004 0.6004
112 0.5971 0.5971
113 0.5957 0.5957
114 0.5881 0.5881
115 0.5870 0.5870
116 0.5859 0.5859
117 0.5710 0.5710
118 0.5666 0.5666
119 0.5660 0.5660
120 0.5651 0.5651
121 0.5641 0.5641
122 0.5599 0.5599
123 0.5597 0.5597
124 0.5556 0.5556
125 0.5433 0.5433
126 0.5361 0.5361
127 0.5249 0.5249
128 0.5217 0.5217
129 0.5207 0.5207
130 0.5193 0.5193
131 0.5134 0.5134
132 0.5026 0.5026
133 0.5021 0.5021
134 0.5003 0.5003
135 0.4852 0.4852
136 0.4833 0.4833
137 0.4793 0.4793
138 0.4791 0.4791
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139 0.4784 0.4784
140 0.4755 0.4755
141 0.4733 0.4733
142 0.4697 0.4697
143 0.4670 0.4670
144 0.4658 0.4658
145 0.4623 0.4623
146 0.4548 0.4548
147 0.4530 0.4530
148 0.4328 0.4328
149 0.4003 0.4003
150 0.3907 0.3907
151 0.3891 0.3891
152 0.3863 0.3863
153 0.3751 0.3751
154 0.3562 0.3562
155 0.3536 0.3536
156 0.3415 0.3415
157 0.2957 0.2957
158 0.2924 0.2924
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.4157 5472 5472 100 Pass
0.4442 4176 4176 100 Pass
0.4728 3217 3217 100 Pass
0.5013 2503 2503 100 Pass
0.5299 2029 2029 100 Pass
0.5584 1688 1688 100 Pass
0.5870 1431 1431 100 Pass
0.6155 1218 1218 100 Pass
0.6441 1033 1033 100 Pass
0.6726 894 894 100 Pass
0.7012 770 770 100 Pass
0.7297 672 672 100 Pass
0.7583 567 567 100 Pass
0.7868 501 501 100 Pass
0.8154 441 441 100 Pass
0.8440 398 398 100 Pass
0.8725 368 368 100 Pass
0.9011 336 336 100 Pass
0.9296 310 310 100 Pass
0.9582 283 283 100 Pass
0.9867 255 255 100 Pass
1.0153 238 238 100 Pass
1.0438 223 223 100 Pass
1.0724 209 209 100 Pass
1.1009 196 196 100 Pass
1.1295 185 185 100 Pass
1.1580 176 176 100 Pass
1.1866 169 169 100 Pass
1.2151 156 156 100 Pass
1.2437 148 148 100 Pass
1.2722 139 139 100 Pass
1.3008 130 130 100 Pass
1.3294 129 129 100 Pass
1.3579 124 124 100 Pass
1.3865 117 117 100 Pass
1.4150 103 103 100 Pass
1.4436 95 95 100 Pass
1.4721 87 87 100 Pass
1.5007 83 83 100 Pass
1.5292 77 77 100 Pass
1.5578 72 72 100 Pass
1.5863 69 69 100 Pass
1.6149 65 65 100 Pass
1.6434 64 64 100 Pass
1.6720 62 62 100 Pass
1.7005 60 60 100 Pass
1.7291 58 58 100 Pass
1.7576 56 56 100 Pass
1.7862 52 52 100 Pass
1.8148 49 49 100 Pass
1.8433 47 47 100 Pass
1.8719 45 45 100 Pass
1.9004 42 42 100 Pass
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1.9290 42 42 100 Pass
1.9575 40 40 100 Pass
1.9861 38 38 100 Pass
2.0146 37 37 100 Pass
2.0432 37 37 100 Pass
2.0717 37 37 100 Pass
2.1003 35 35 100 Pass
2.1288 34 34 100 Pass
2.1574 34 34 100 Pass
2.1859 34 34 100 Pass
2.2145 33 33 100 Pass
2.2430 31 31 100 Pass
2.2716 30 30 100 Pass
2.3002 28 28 100 Pass
2.3287 27 27 100 Pass
2.3573 27 27 100 Pass
2.3858 25 25 100 Pass
2.4144 24 24 100 Pass
2.4429 21 21 100 Pass
2.4715 21 21 100 Pass
2.5000 21 21 100 Pass
2.5286 20 20 100 Pass
2.5571 20 20 100 Pass
2.5857 20 20 100 Pass
2.6142 19 19 100 Pass
2.6428 19 19 100 Pass
2.6713 19 19 100 Pass
2.6999 19 19 100 Pass
2.7284 18 18 100 Pass
2.7570 16 16 100 Pass
2.7856 15 15 100 Pass
2.8141 15 15 100 Pass
2.8427 14 14 100 Pass
2.8712 13 13 100 Pass
2.8998 12 12 100 Pass
2.9283 12 12 100 Pass
2.9569 12 12 100 Pass
2.9854 12 12 100 Pass
3.0140 12 12 100 Pass
3.0425 12 12 100 Pass
3.0711 12 12 100 Pass
3.0996 12 12 100 Pass
3.1282 11 11 100 Pass
3.1567 11 11 100 Pass
3.1853 11 11 100 Pass
3.2138 10 10 100 Pass
3.2424 10 10 100 Pass
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Water Quality
Water Quality BMP Flow and Volume for POC #1
On-line facility volume: 0 acre-feet
On-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
Off-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
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LID Report
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix
Predeveloped Schematic
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Mitigated Schematic
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Predeveloped UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1901 10 01        END    2059 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   default[1].wdm
MESSU      25   Predefault[1].MES
           27   Predefault[1].L61
           28   Predefault[1].L62
           30   POCdefault[1]1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND      17
      IMPLND       4
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Basin  1                    MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
   17     C, Lawn, Mod            1    1    1    1   27    0
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
   17         0    0    1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
   17         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO
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  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
   17         0    0    0    0    0    0    0    0    0    0    0    
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
   17              0       4.5      0.03       400       0.1       0.5     0.996
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
   17              0         0         2         2         0         0         0
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
   17            0.1      0.25      0.25         6       0.5      0.25
  END PWAT-PARM4

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
   17              0         0         0         0       2.5         1         0
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
    4      ROOF TOPS/FLAT         1    1    1   27    0
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
    4         0    0    1    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
    4         0    0    4    0    0    0    1    9    
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
    4         0    0    0    0    0    
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    4            400      0.01       0.1       0.1
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
    4              0         0
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  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    4              0         0
  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Basin  1***
PERLND  17                        7.88     COPY   501     12
PERLND  17                        7.88     COPY   501     13
IMPLND   4                         1.3     COPY   501     15

******Routing******
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   48.4        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
  END GEN-INFO
  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
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END SPEC-ACTIONS
FTABLES
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1              PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1              IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    1              PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    1              IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
COPY   501 OUTPUT MEAN   1 1     48.4      WDM    501 FLOW     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK       12
PERLND     PWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   12

  MASS-LINK       13
PERLND     PWATER IFWO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   13

  MASS-LINK       15
IMPLND     IWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   15

END MASS-LINK

END RUN
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Mitigated UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1901 10 01        END    2059 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   default[1].wdm
MESSU      25   Mitdefault[1].MES
           27   Mitdefault[1].L61
           28   Mitdefault[1].L62
           30   POCdefault[1]1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND      17
      IMPLND       4
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Basin  1                    MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
   17     C, Lawn, Mod            1    1    1    1   27    0
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
   17         0    0    1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
   17         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO
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  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
   17         0    0    0    0    0    0    0    0    0    0    0    
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
   17              0       4.5      0.03       400       0.1       0.5     0.996
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
   17              0         0         2         2         0         0         0
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
   17            0.1      0.25      0.25         6       0.5      0.25
  END PWAT-PARM4

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
   17              0         0         0         0       2.5         1         0
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
    4      ROOF TOPS/FLAT         1    1    1   27    0
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
    4         0    0    1    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
    4         0    0    4    0    0    0    1    9    
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
    4         0    0    0    0    0    
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    4            400      0.01       0.1       0.1
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
    4              0         0
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  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    4              0         0
  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Basin  1***
PERLND  17                        7.88     COPY   501     12
PERLND  17                        7.88     COPY   501     13
IMPLND   4                         1.3     COPY   501     15

******Routing******
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   48.4        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
  END GEN-INFO
  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
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END SPEC-ACTIONS
FTABLES
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1              PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1              IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    1              PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    1              IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
COPY     1 OUTPUT MEAN   1 1     48.4      WDM    701 FLOW     ENGL      REPL
COPY   501 OUTPUT MEAN   1 1     48.4      WDM    801 FLOW     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK       12
PERLND     PWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   12

  MASS-LINK       13
PERLND     PWATER IFWO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   13

  MASS-LINK       15
IMPLND     IWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   15

END MASS-LINK

END RUN
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Predeveloped HSPF Message File



default[1] 11/15/2022 6:23:30 PM Page 30

Mitigated HSPF Message File
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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2022; All 
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd.  Ste F
Olympia, WA.  98501
Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com
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Garrett Hodgins 
Alliance Residential Company | Pacific Northwest 
1900 N Northlake Way, Suite 237  
Seattle, WA 98103  
 
 
Subject: Geotechnical Engineering Report 
  Proposed Development – Prose Fircrest 
   2119 Mildred Street West, Fircrest, Washington 
   
Dear Garrett: 

As requested, PanGEO, Inc. completed a geotechnical engineering study to assist you and your 
project team with the design and construction of the proposed development in Fircrest, 
Washington.  PanGEO previously prepared a draft geotechnical report dated July 19, 2022. The 
following report is consistent with our draft report, but includes additional recommendations that 
have been provided to the project team since the draft report was issued. 

In summary, the site is underlain by as much as about 35 feet of undocumented fill soil over dense 
to very dense native silty sand with gravel (glacial till). The fill soils are generally loose, and will 
not provide adequate support for the proposed structures. In our opinion, where more than about 
five feet of loose fill is present, such as within the eastern half of the site, a feasible foundation 
system consists of supporting the structures on a shallow foundation bearing on ground improved 
with aggregate piers. Along the west side of the site, where the fill is generally less than five feet 
thick, we anticipate that the building footings could be deepened to reach the native soils, or the 
unsuitable fill soils can be over-excavated and replaced with lean-mix concrete or structural fill. 
Ground improvement may also be used below the buildings along the west side of the site to reduce 
earthwork quantities associated with over-excavation and backfill. 
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The re-use of on-site fill soils may be possible below proposed landscaping or pavement areas 
during periods of dry weather, but will be difficult or impossible to re-use during periods of wet 
weather. The on-site soils may be amended with cement to allow their re-use during wet times of 
the year. 

We appreciate the opportunity to work with you on this project. Please do not hesitate to contact 
us with any questions. 

Sincerely, 
 
 
 
 
Jon C. Rehkopf, P.E.    
Principal Geotechnical Engineer 
(JRehkopf@pangeoinc.com) 
  
Encl.:  Geotechnical Engineering Report 

mailto:JRehkopf@pangeoinc.com
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GEOTECHNICAL ENGINEERING REPORT 
PROPOSED DEVELOPMENT – PROSE FIRCREST 

2119 MILDRED STREET WEST 
FIRCREST, WASHINGTON 

____________________________________________________________________________________________________________ 

1.0 INTRODUCTION 

This report presents the results of our geotechnical engineering study that was undertaken 
to support the design and construction of the proposed Prose Fircrest development along 
Mildred Street West in Fircrest, Washington. Our study was performed in general 
accordance with our mutually agreed scope of work as outlined in our consulting agreement 
for the project dated November 19, 2021. 

Our service scope included reviewing readily available geologic data at the project site 
which included the results of two previous geotechnical studies that were conducted for the 
project site, conducting a site reconnaissance, and conducting engineering analyses to 
develop the geotechnical recommendations outlined in this report. PanGEO will finalize 
this report once we receive comments from the project team, and the design concept has 
been finalized. 

2.0 SITE AND PROJECT DESCRIPTION 

The subject site consists of a generally square-shaped parcel located at 2119 Mildred Street 
West, in Fircrest, Washington, as depicted in Figure 1. The site has an area of about 9½ 
acres, and is currently developed with a one-story structure in the northwest portion of the 
site. The remainder of the site is undeveloped, but has received a significant amount of 
undocumented fill soils.  

The western approximately two-thirds of the site is generally flat, with an elevation around 
335 feet to 340 feet (NGVD 1929) with a gentle slope down to the east, while the remainder 
of the site slopes steeper down to the east to the eastern property line which has an elevation 
of about 315 feet (NGVD 1929).  

An aerial photo of the project site depicting site features is shown in the attached Figure 2, 
Site and Existing Exploration Plan. Plates 1 and 2 on the following page depict current site 
conditions. 
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Plate 1. Looking northeast from Mildred Street West at the existing structure located along the west side of 
the subject property. 
 

 
Plate 2. Looking north along eastern portion of site, from near the center of site. Note the sloping 
topography down to the east. 
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The current development plan consists of the construction of four primary structures that 
will be surrounded with open spaces and at-grade surface parking lots and drive lanes. 
The western two structures (Buildings A and B) will consist of five levels of timber-frame 
construction, and will be located along Mildred Street West. Buildings A and B will be 
at-grade structures without basements. We understand that the finished floor elevation of 
Building A will be around elevation 341.75 feet, and the finished floor elevation for 
Building B will be around elevation 340.25 feet.  

The two eastern structures, designated Building C and D, will contain underground 
parking in a daylight basement along the east side of the structure. We understand 
Buildings C and D will contain four above-grade levels, with one concrete deck and timber 
framing above. Buildings C and D will have a basement finished floor elevation of about 
325 feet.    

A large stormwater detention vault that will service the majority of the site will be located 
below the basement floor of Building C, and will have a bottom elevation around 303 feet.   

A site retaining wall up to about 12-feet tall will be needed along the eastern property line 
to allow for the change in grade between the proposed eastern parking lot and the existing 
ground surface along the eastern property line. 

The currently proposed site plan is shown on the following page depicting the proposed 
buildings and site features. 
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Plate 3. Proposed site plan modified from Sheet C7.0 prepared by DCG, 12/12/2022. (North is to the top 
of the plan) 

 

3.0 SUBSURFACE EXPLORATIONS 

In preparing this report we reviewed two previously completed geotechnical studies 
performed at the site. The previous studies included drilling over sixty test borings at the 
site. The existing geotechnical information reviewed included the following: 

• Final geotechnical report prepared by Kleinfelder (2005) for the subject site that 
included 56 test borings spaced relatively equally across the site. The report also 
included laboratory tests of representative soil samples; and 

Bldg. 
A 

Bldg. B 

Bldg. 
C 

Bldg. 
D 
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• Preliminary geotechnical report prepared by Terracon (2008) for the subject site 
that included 9 test borings generally located in the northern half of the subject site.  

The approximate locations of the previous explorations are presented in Figures 2 and 3 of 
this report, and the summary logs are included in Appendix A and B.  

Laboratory Testing - The results of previous laboratory tests can be found in Appendix A. 

4.0 SUBSURFACE CONDITIONS 

4.1 GEOLOGY 

Based on a review of the geologic map of the project area (Schuster et. al. 2015), the site 
is underlain by deposits of the Vashon Stade of the Fraser Glaciation including recessional 
outwash soils (map unit Qgo). Recessional outwash is described as silt, clay, sand and 
gravel deposited by glacial meltwater, variable sorted, loose to compact, massive to well 
stratified, with horizontal to steeply dipping beds. Vashon glacial till (map unit Qgt) is also 
mapped in close proximity to the north, west and south side of the project site. Vashon 
glacial till typically consists of an over-consolidated heterogeneous mixture of sand, silt 
and gravel deposited directly below the glacial ice sheet during the Vashon Stade of the 
Fraser Glaciation. Glacial till typically exhibits low compressibility and high strength 
characteristics. 

4.2 SOIL 

Based on the results of previous explorations at the site, the site soils consist of a thin to 
thick layer of generally loose undocumented fill over dense glacial till. The subsurface 
conditions encountered in the explorations differed slightly from the mapped geology in 
that glacial till was not mapped directly on the subject property.  

The site subsurface conditions are summarized below, and logs of the subsurface 
explorations at the site are included in Appendix A and B.  In addition, the attached Figure 
3 shows the anticipated elevation of the native glacial till soils across the site, and Figures 
4 and 5 include subsurface profiles across the site depicting the anticipated depth of the fill 
soils and elevation of the native glacial till. 
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Unit 1: Undocumented Fill – The site is underlain by undocumented fill soils that 
range in thickness from only about 2 to 5 feet thick along the western side of the site, 
to up to about 35 feet deep within the eastern portion of the site. Based on our review 
of the test borings logs, the fill material consists of a mixture of silty sand, sandy silt 
and silt with various amounts of gravel and debris such as concrete fragments, bricks, 
wood, organics, and other deleterious materials. The density of the fill is generally very 
loose to medium dense.   

Unit 2: Glacial Till – Underlying the fill soil is a dense to very dense silty sand with 
varying amounts of gravel that was interpreted to be glacial till. The very dense glacial 
till was encountered to the termination depth of the test borings.  Cobbles and boulders 
are common in glacial till deposits, as are pockets of clean sand and gravel.  

4.3 GROUNDWATER 

Significant groundwater was not encountered in the previous test borings. Occasionally 
perched groundwater was noted in the fill soils, on-top of the dense glacial till soils, or 
within sandy or gravely zones of the native glacial till.  It should be noted that groundwater 
depths are likely to vary depending on seasonal precipitation, local subsurface conditions, 
and other factors.  Groundwater levels and seepage rates are normally highest during the 
winter and early spring.  

5.0 SEISMIC CONSIDERATIONS 

5.1 SEISMIC DESIGN PARAMETERS 

The seismic design of the building will be accomplished in accordance with the 2018 
International Building Code (IBC).  Based on the results of the previous subsurface 
explorations, as well as our understanding of the geology of the area, we anticipate that a 
Site Class C would be appropriate for Buildings A and B located on the west side of the 
subject site.  Due to the thick fill soils on the eastern portion of the site, we recommend a 
Site Class D (stiff soil) would be appropriate for Buildings C and D. 
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5.2 SOIL LIQUEFACTION POTENTIAL 

Liquefaction occurs when saturated sands are subjected to cyclic loading, which causes the 
pore water pressure to increase in the soils thereby reducing the inter-granular stresses.  As 
the inter-granular stresses are reduced, the shearing resistance between soil particles 
decreases.  If pore pressures develop to the point where the effective stresses acting 
between the grains become zero, the soil particles will be in suspension and behave like a 
viscous fluid.  Typically loose, saturated, granular soils such as sand and silt, that have a 
low enough permeability to prevent drainage during cyclic loading, have the greatest 
potential for liquefaction, while more dense soil deposits with higher silt or clay contents 
have a lesser potential.  Soil liquefaction may cause the temporary loss/reduction of 
foundation capacity and settlement. 

Due to the dense to very dense soils underlying the site, and the lack of groundwater at 
shallow depths, in our opinion the risk of soil liquefaction is low, and special design 
considerations for soil liquefaction are not required for the proposed project 

6.0 GEOTECHNICAL RECOMMENDATIONS 

6.1 BUILDINGS A & B 

We understand the proposed first floors for buildings A and B will be near existing grade. 
Based on the results of the test borings at the site and our understanding of the current 
building layout, we anticipate that dense native soils will be present at or within about 2 to 
5 feet of existing grade over the majority of the building footprint, but could be as deep as 
8 to 10 feet in some areas. Figure 3 depicts the anticipated elevation of the glacial till 
bearing soils at the site. If the glacial till is not present at the design footing subgrade 
elevation, the footings can either be deepened to bear on the dense native soils, or the 
undocumented fill can be over-excavated and replaced with lean-mix concrete or properly 
compacted structural fill. The over-excavation would need to only occur below the 
footings, and the lean-mix backfill would need to extend about 6-inches wider than the 
proposed footings. Alternatively, ground improvement can be used, such as rammed 
aggregate piers, as described below for Buildings C and D. 
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6.1.1 Allowable Bearing Pressure 

We recommend that the footings bearing on native, undisturbed dense to very dense glacial 
till be designed for a maximum allowable bearing pressure of 6,000 psf. If footings are 
supported on structural fill placed over dense, undisturbed glacial till, the structural fill 
should consist of lean-mix concrete (minimum 1½ sack mix). If compacted granular 
structural fill is placed below the footings, a reduced allowable bearing pressure of 4,000 
psf should be used for design. The granular structural fill should extend wider than the 
footings by a horizontal distance equal to half of the over-excavation depth. For allowable 
stress design, the recommended allowable bearing pressure may be increased by 1/3 for 
transient conditions such as wind and seismic loadings. 

If some or all of the building footings or mat slab will bear on ground improved with 
rammed aggregate piers, the bearing pressure will be determined by the ground 
improvement designer, as described below for Buildings C & D. 

All footings should have a minimum width of 24 inches. Exterior foundation elements 
should be placed at a minimum depth of 18 inches below final exterior grade. Interior 
spread foundations should be placed at a minimum depth of 12 inches below the top of 
slab.  

6.1.2 Foundation Performance 

Total and differential settlements are anticipated to be within tolerable limits for footings 
designed and constructed as discussed above. Footing settlement under static loading 
conditions is estimated to be less than approximately 1 inch, and differential settlement 
between adjacent columns should be less than about ½ inch. Most settlement will occur 
during construction as loads are applied. 

6.1.3 Lateral Resistance 

Lateral forces from wind or seismic loading may be resisted by the combination of passive 
earth pressures acting against the embedded portions of the foundations and by friction 
acting on the base of the foundations. Passive resistance values may be determined using 
an equivalent fluid weight of 300 pounds per cubic foot (pcf). This value includes a factor 
of safety of at least 1.5 assuming that properly compacted structural fill will be placed 
adjacent to the sides of the footings. A coefficient of friction of 0.35 may be used to 
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determine the frictional resistance at the base of the footings. This coefficient includes a 
factor of safety of approximately 1.5. 

6.1.4 Footing Construction Considerations 

All footing subgrades should be carefully prepared. Any loose soil should be removed from 
the footing excavations or re-compacted. Footing subgrades should be observed by 
PanGEO to confirm that the exposed footing subgrade is consistent with the expected 
conditions and adequate to support the design bearing pressure.  

6.1.5 Subgrade Protection 

The contractor should be aware that the site soils are highly sensitive to moisture, and will 
become disturbed and soft when exposed to inclement weather conditions. As a result, 
depending on the groundwater and weather conditions at the time of footing construction, 
and the actual soil conditions encountered, it may be necessary to place 2 to 4 inches of 
clean crushed rock or lean-mix concrete (1½ sack) on the exposed footing subgrade to 
protect it against moisture and disturbance.  

If groundwater seepage is encountered, the contractor should be prepared to dewater the 
footing excavations using sumps and pumps to allow for proper subgrade preparation.  In 
addition, the contractor should consider proper sequencing of earthwork activities during 
wet weather to minimize moisture exposure of footing and floor subgrade soils. 

6.1.6 Slab On Grade 

Conventional slab on grade construction may be used for the floor slabs. Due to the 
potential for up to 4 or 5 feet of loose undocumented fill below the floor slab, to increase 
the performance of the floor slab, and reduce the potential for cracking, we recommend 
that a minimum of 2 feet of undocumented fill be removed and replaced with properly 
compacted structural fill. Prior to re-compaction, any existing loose soil in the over-
excavation should be compacted to a firm and unyielding condition. Based on the subgrade 
preparation recommended above, the floor slab design may be accomplished using a 
modulus of subgrade reaction of 150 pci.  

We recommend that the slab on grade be constructed on a minimum 4-inch thick capillary 
break placed on the undisturbed native soil or properly compacted structural fill over native 
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soil. The capillary break should have no more than 10 percent passing the No. 40 sieve and 
less than 2 percent by weight of the material passing the U.S. Standard No. 200 sieve. If 
portions of the basement floor will house any equipment or facilities that are sensitive to 
moisture, we recommend that a minimum 10-mil polyethylene vapor barrier be placed 
below the subject portions of the slab. 

6.2 BUILDINGS C & D 

We understand the proposed garage floors for buildings C and D will be around elevation 
325 feet, and the first floors of the buildings will be around elevation 336 and 337 feet. 
Based on the results of the test borings at the site, we anticipate that from about 15 to 25 
feet of undocumented fill will be present below the proposed structures. One exception is 
below the proposed detention vault under building C, which may likely reach bearing soils 
without the need for ground improvement.  Due to the loose and variable nature of the fill 
soils, the fill will not be suitable to support the proposed structures due to the potential for 
long-term settlement.  

In our opinion a feasible foundation support option from a geotechnical standpoint is to 
install aggregate piers to improve the bearing capacity of the existing fill soils, and to 
reduce the potential for settlement to a tolerable level. Conventual shallow foundations 
could then be constructed over the improved ground. 

Another option consisting of a deep foundation, such as augercast or driven piles, was 
considered; however, in our opinion piles would not be as cost-effective as ground 
improvement using aggregate piers. 

6.2.1 Ground Improvement with Aggregate Piers 

In our opinion, a feasible soil improvement technique consists of improving the loose to 
medium dense undocumented fill consisting of sand, silty sand and silt below the proposed 
structure with aggregate piers. Aggregate piers consist of compacting columns of well-
graded crushed rock to increase the bearing capacity of poor soils, and to reduce 
settlements.   

Because specialty contractors install aggregate piers using a proprietary system, the 
contractor determines the lengths and spacing of piers, the allowable soil bearing pressure 
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of the improved soil, improved soil characteristics and anticipated settlements. 
Specifically, the specialty contractor is responsible for the ground improvement design, 
and will provide design drawings and calculations stamped by a registered professional 
engineer.   

We anticipate that the aggregate piers would need to extend through the undocumented fill 
to reach the undisturbed native soils approximately 15 to 25 feet below the proposed 
structures. The actual depth of ground improvements should be determined by the design-
build contractor to meet the project specifications.  

6.2.2 Shallow Foundation 

In our opinion it would be feasible to support the new structure on conventional spread and 
strip footings bearing on closely spaced ground improvement elements or on a mat slab. 
We anticipate that the ground improvement can be designed to provide an allowable 
bearing capacity in the range of 4 to 6 ksf, depending on the spacing of aggregate piers.  A 
discussion with the design-build contractor is recommended before selecting the allowable 
bearing pressure to size the footings or design the mat slab.  

6.2.3 Lateral Resistance 

Lateral forces from wind or seismic loading may be resisted by a combination of passive 
earth pressures acting against the embedded portions of the foundation, and by friction 
acting on the base of the foundation.  Passive resistance values may be determined using 
an equivalent fluid weight of 300 pounds per cubic foot (pcf).  This value includes a factor 
of safety of at least 1.5 assuming that properly compacted structural fill will be placed 
adjacent to the sides of the foundation, and level ground surface adjacent to the footings.   

A friction coefficient of 0.4 may be used to determine the frictional resistance at the base 
of the foundation on improved ground.  This coefficient includes a factor of safety of 
approximate 1.5.  

6.2.4 Slab on Grade 

The thick layer of loose undocumented fill below the basement floor slabs has the potential 
to settle and cause cracking of the floors. As such, to increase the performance of the floor 
slabs and reduce the potential for settlement, we recommend that ground improvement 
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elements be installed below the floor slab to provide adequate support for the slab on grade. 
Ground improvement elements to support a floor slab are typically much more widely 
spaced than ground improvement elements below footings. 

We recommend that the slab on grade be constructed on a minimum 4-inch thick capillary 
break placed on the undisturbed native soil or properly compacted structural fill over native 
soil. The capillary break should have no more than 10 percent passing the No. 40 sieve and 
less than 2 percent by weight of the material passing the U.S. Standard No. 200 sieve. If 
portions of the basement floor will house any equipment or facilities that are sensitive to 
moisture, we recommend that a minimum 10-mil polyethylene vapor barrier be placed 
below the subject portions of the slab. 

6.3 BASEMENT WALLS 

Presented below are our geotechnical recommendations for the design and construction of 
the proposed basement walls. 

6.3.1 Lateral Earth Pressures  

The basement walls braced against rotation may be designed for an earth pressure based 
upon an equivalent fluid weight of 50 pcf (at-rest condition). For the seismic condition, we 
recommend including an incremental uniform lateral earth pressure of 10H psf (where H 
is the height of the below grade portion of the wall) as an ultimate seismic load. The 
recommended lateral pressures assume that the backfill behind the wall consists of a free 
draining and properly compacted fill with adequate drainage provisions to prevent the 
development of hydrostatic pressure. 

Buried Structures (Elevator Pits, Detention Vaults, etc.) - There is potential for 
groundwater to accumulate next to buried structures such as elevator pits and detention 
vaults. If it is not feasible to incorporate footing drains for elevator pits, detention vaults, 
etc., we recommend that an equivalent fluid weight of 90 pcf be applied for wall design. 
The recommended 90 pcf includes both the soil pressure and the effects of hydrostatic 
pressure. Buoyancy force should also be considered in the design of these structures where 
drainage provisions are not present. 
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6.3.2 Wall Surcharge 

The basement walls should be designed to accommodate traffic surcharge pressures if the 
traffic load is located within the height dimension of the wall. As minimum, the traffic 
surcharge should be considered to be a 75 psf uniform horizontal pressure for roadway 
traffic, and 25 psf if the traffic is limited to lightweight passenger vehicles. Similarly, 
surcharge loads from construction equipment or soil/material stockpiles should be 
considered in the basement wall design. 

6.3.3 Lateral Resistance 

Please see Sections 6.1.3 and 6.2.3 above for a discussion of lateral resistance. 

6.3.4 Wall Drainage/Damp Proofing 

We recommend that provisions for permanent control of subsurface water be incorporated 
into the design and construction of the basement walls. Prefabricated drainage mats, such 
as Mirafi 6000 or equivalent, may be installed behind the basement walls. For backfilled 
walls, a footing drain consisting of a 4-inch diameter perforated PVC pipe embedded in at 
least 12 inches of washed gravel wrapped with a geotextile fabric should be placed at the 
base of the wall footings.   

Waterproofing considerations are beyond our scope of work. We recommend that a 
building envelope specialist be consulted to determine appropriate damp-proofing or 
water-proofing measures.  

6.3.5 Wall Backfill 

Where wall backfill will be needed, free draining granular soils such as Gravel Borrow 
(Section 9-03.14(1) WSDOT) are recommended. We do not recommend using the onsite 
soils for wall backfill due to its relatively high fines content.  

Wall backfill should be moisture conditioned to near its optimum moisture content, placed 
in loose, horizontal lifts less than 8 to 12 inches in thickness, and systematically compacted 
to a dense and relatively unyielding condition.  If density tests will be performed, the test 
results should indicate at least 95 percent of the maximum dry density, as determined using 
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test method ASTM D 1557. Within 5 feet of the wall, the backfill should be compacted to 
at least 90 percent of the maximum dry density.  

6.4 SUBSURFACE DRAINAGE PROVISIONS 

Footing drains should be installed around the perimeter of the buildings, at or just below 
the invert of the foundation. The footing drains should consist of a 4-inch diameter 
perforated drainpipe placed behind and at the base of the footings, embedded in 12 to 18 
inches of clean crushed rock or pea gravel wrapped with a layer of filter fabric. 

Under no circumstances should roof downspout drain lines be connected to the footing 
drain systems. Roof downspouts must be separately tightlined to appropriate discharge 
locations. Cleanouts should be installed at strategic locations to allow for periodic 
maintenance of the footing drain and downspout tightline systems. 

6.5 PERMANENT DRAINAGE & INFILTRATION CONSIDERATIONS 

Permanent control of surface water and roof runoff should be incorporated in the final 
grading design. In addition to these sources, irrigation and rain water infiltrating into 
landscaped and planter areas adjacent to paved areas or building foundations should also 
be controlled. All collected runoff should be directed into conduits that carry the water 
away from the pavement or structure and into storm drain systems or other appropriate 
outlets. Adequate surface gradients should be incorporated into the grading design such 
that surface runoff is directed away from structures. 

Based on the presence of undocumented fill over dense to very dense glacial till, in our 
opinion infiltration is not feasible for the project.  

6.6 PAVEMENT DESIGN & CONSIDERATIONS 

We understand that asphalt paved parking lots and drive lanes will be constructed around 
the proposed buildings.  Assuming the pavement will generally be used by light passenger 
cars and trucks, as a minimum, we recommend that the pavement section consist of 3-
inches HMA, overlying a 6-inch thick layer of crushed surfacing base course (CSBC), 
overlying properly compacted structural fill. For pavement areas that will receive regular 
loading of heavy trucks, including delivery trucks or garbage trucks, we recommend a 
heavier pavement section consisting of a minimum of 4 inches of HMA over 6-inches of 
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CSBC.  As a pavement alternative, the layer of crushed rock maybe substituted for a 
minimum 12-inch thick layer of cement treated base, as described in the Section 6.6.2 
below. If ATB (Asphalt Treated Base) is to be used as a temporary pavement during 
construction, and then incorporated into the final pavement design, the bottom one inch of 
HMA may be replaced with 2 inches of ATB. Alternatively, half of the HMA pavement 
section could be placed early in the project for construction access. Prior to final paving, 
any areas of pavement that have become destressed from construction traffic will need to 
be locally repaired. 

It should be noted that actual pavement performance will depend on a number of factors, 
including the actual traffic loading conditions. The recommended pavement section will 
need to be revised if the traffic level will be more or less than our assumed value. 

6.6.1 Pavement Subgrade Preparation 

Following the stripping operation and excavations necessary to achieve construction 
subgrade elevations, the ground surface where structural fill, or pavements are to be placed 
should be observed by PanGEO. Proof-rolling should be performed to identify soft or 
unstable areas. Proof-rolling should be performed using a full loaded, tandem-axle dump 
truck with a minimum gross weight of 20 tons. Other equipment can be used, provided the 
subgrade loading is equivalent. The dump truck should make several overlapping passes in 
perpendicular directions over a given area. Soft or yielding areas identified during proof-
rolling should be moisture conditioned as needed and re-compacted in place.  

If soft areas are still yielding after re-compaction, they should be over-excavated and 
replaced with structural fill to a depth that will provide a stable pavement base. The optional 
use of a geotextile subgrade stabilization fabric, such as Mirafi 600X, or an equivalent 
product placed directly on the over-excavated surface may help to bridge excessively 
unstable areas. Over-excavated areas should be and backfilled with 1¼-inch Crushed 
Surfacing Base Course, or WSDOT gravel borrow to the requirements of structural fill. 
The subgrade preparation should be observed by PanGEO to verify the adequacy of the 
prepared subgrade. 

Both the structural fill and crushed rock base should be compacted to a minimum of 95% 
of the materials maximum dry density (Modified Proctor ASTM D-1557). Any soft or 
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loose areas of subgrade soils should be re-compacted or over-excavated prior to structural 
fill placement. 

6.6.2 Cement Treated Base  

Cement Treated Base (CTB) is a mixture of aggregate material and/or soils combined with 
a pre-determined amount of cement and water, which hardens after placement and 
compaction. After sufficient hardening, a tack coat and HMA wearing course is placed 
over the CTB to complete the pavement structure. For this project, the existing fill soils 
should be suitable for cement treatment. The existing soils will be mixed with a pre-
determined quantity of cement and water and then compacted. Conventional rollers are 
used to compact the CTB mixture immediately after the mixing is completed. CTB can be 
an economical option as it eliminates the need to import base course and can reduce or 
eliminate the need to export the on-site soils. 

If CTB is used for the pavement section, we recommend at least 3 inches of HMA over 12 
inches of CTB. We recommend 5% cement by weight be mixed with the fill soil. Assuming 
a fill soil unit weight of about 125 pcf, a minimum of 6¼ pounds of Type 1 Portland cement 
should be added to the soil mixture per square foot of 12-inch thick CTB layer. Type 3 
cement is also acceptable, however, because Type 3 cement hydrates faster, we suggest 
Type 1 cement be used so more time is available to properly compact the CTB. We 
typically do not recommend a layer of crushed rock between the HMA and CTB due to the 
potential risk of water becoming trapped in the gravel layer.  

In our opinion it would be acceptable to reuse the existing asphalt at the site in the cement 
treated soils. If the asphalt pavement is pulverized for re-use in the CTB construction, we 
recommend that at least 95% passes a 2-inch sieve, and at least 55% passes a No. 4 sieve. 
No more than 50% of the final mixed materials should contain more than 50% of the 
existing bituminous materials. We also recommend that the final mixed materials be 
moisture conditioned to within 3% of its optimum moisture content (i.e. optimum moisture 
content before addition of cement) and be compacted to at least 95% of its maximum 
density as determined using ASTM D1557 (Modified Proctor). 

In our opinion cement treatment would also be suitable below the footprints of building C 
& D to not only provide a stable working surface for the ground improvement contractor, 
but also to provide a firm subgrade to support the building floor slab. 
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6.7 SITE RETAINING WALLS 

We understand that an approximately 12-foot-tall site retaining wall will be located along 
the eastern property line of the site, with return walls along the eastern portion of the north 
and south property lines. Many different wall types are feasible at this location, including 
MSE (Mechanically Stabilized Walls), gravity walls, cast-in-place concrete walls, or 
soldier pile walls.  We understand that the currently proposed wall type will be an MSE 
wall over the majority of the wall alignment, with the exception of a concrete cast-in-place 
wall that will be utilized at the center of the east wall to allow for stairway construction.  
MSE walls can have a variety of facing elements such as precast-concrete blocks or panels, 
geotextile wrapped faces, or wire mesh. We understand that the proposed wall will have a 
modular block wall facing. We offer the following recommendations for MSE walls along 
the east property line of the site. 

6.7.1 Ground Improvement 

Based on the results of the existing test borings along the east property line, up to about 10 
feet of loose undocumented fill is present below the proposed base of wall elevation.  As 
such, we recommend that ground improvement elements, such as rammed aggregate piers, 
be installed below the proposed wall alignment.  The ground improvement should be 
installed below the MSE wall facing and the reinforced backfill zone to provide adequate 
bearing capacity of the foundation soils, and to reduce wall settlement. We anticipated 
about three rows of aggregate piers may be needed below the wall. The length of the ground 
improvement elements should be quite short, on the order of 10 feet below the bottom of 
the wall. 

The spacing and size of the ground improvement elements will depend on the wall design 
and required bearing capacity. We recommend that the ground improvement design 
provide a minimum allowable bearing capacity of 2,500 psf, unless the wall designer 
requires a higher bearing capacity, and we recommend that the ground improvement be 
designed for a total wall settlement of 1 inch or less, unless more settlement is acceptable 
to the owner. The ground improvement below the wall will also improve the global stability 
of the wall. 
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6.7.2 MSE Wall Design Recommendations 

An MSE wall or SEW (Structural Earth Wall) consists of placing a reinforcing mesh onto 
lifts of compacted structural fill to create a reinforced earth mass that functions as the 
retaining structure.  The face of the reinforced fill can receive a variety of treatments 
depending on cost and aesthetics.  We understand that modular blocks, such as those 
manufactured by Keystone, will be utilized for this project.  

We recommend the following soil parameters presented in Table 1 below be utilized for 
the MSE wall design: 

Table 1 
Design Parameters for Mechanically Stabilized Earth (MSE) Walls 

Soil Properties 
Reinforced Wall 

Backfill1 Retained Soil 
Unit Weight (pcf) 130 125 

Friction Angle (deg) 36 32 
Cohesion (psf) 0 0 

                        Notes: 1 – Wall backfill should be Gravel Borrow (WSDOT, 2022). 
 

The following recommendations should be satisfied to provide external stability of the 
proposed MSE walls.  We recommend that MSE walls be constructed in accordance with 
Section 6-13 of the Standard Specifications (WSDOT, 2022), with the following 
information included in the project plans.  

1.  The wall may be constructed near vertical, without a specified batter. 

2.  The wall should be placed on a level foundation in the horizontal direction 
perpendicular to the wall face.  

3.  The reinforcing length should not be less than 70 percent of the wall height, with 
a minimum reinforcing length of 8 feet. The recommended minimum reinforcing 
length may need to be increased to maintain adequate external stability based on 
final design configurations.  Greater reinforcing lengths may be needed to provide 
adequate internal stability. 

4.  The minimum embedment of the walls should be 2 feet below adjacent finish 
grade, or 10% of the height of the wall, whichever is greater. 



Geotechnical Engineering Report 
Prose Fircrest – 2119 Mildred Street West, Fircrest, WA 
December 14, 2022 

21-529_2119 mildred st w_rpt_2022-12-14.docx Page 19 PanGEO, Inc. 

5.  The uppermost reinforcing layer should be placed no lower than 2 feet below the 
top of wall.  Welded wire faced systems should include a top mat at the top of the 
wall. 

6.  Special drainage elements, such heel drains should be considered based on the 
final design of the wall. 

6.7.3 MSE Walls Backfill 

The structural fill in the reinforced zone of the MSE wall should consist of imported 
granular structural fill such as WSDOT gravel borrow, or equivalent. Due to the high silt 
content of the on-site soils, the on-site soil should not be reused in the reinforcement zone. 

  7.0 CONSTRUCTION CONSIDERATIONS 

7.1 DEMOLITION,  SITE STRIPPING AND GRADING 

All footings and floor slabs of the existing buildings, as well as asphalt, building debris and 
concrete rubble should be removed from the site prior to the start of excavations or grading, 
unless the existing pavement will be grinded and re-used within cement treated soils. The 
existing subsurface explorations encountered scatted debris such as concrete and brick 
fragments within the undocumented fill, and such debris should be expected. Any debris 
uncovered in the on-site fill during grading should be separated and removed from the site.  

We anticipate that topsoil and organic rich soils extend about 8 below the ground surface 
in the currently vegetated areas of the site. The organic material should be removed prior 
to placing fill for parking areas, the building pad, or to raise site grades. The organic rich 
soil should not be re-used in structural areas such as below pavements, the building 
footprint, or other structural elements. The organic rich soils may be “wasted” in 
landscaping areas where fill is needed, and ground settlements are not a concern. 

7.2 TEMPORARY EXCAVATIONS 

In general, maximum temporary excavation depths are expected to be about 10 to 15 feet 
for the proposed basements and stormwater vault. Temporary excavations greater than 4 
feet deep should be properly sloped or shored.  All temporary excavations should be 
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performed in accordance with Part N of WAC (Washington Administrative Code) 296-
155. The contractor is responsible for maintaining safe excavation slopes and/or shoring.  
For planning purposes, the temporary excavations may be sloped to as steep as 1H:1V 
(Horizontal:Vertical). The temporary cut slopes should be re-evaluated by a representative 
of PanGEO during construction based on actual observed soil conditions.   

During periods of precipitation, the temporary cuts should be protected with plastic 
sheeting. If areas of seepage are encountered during construction, the slopes may need to 
be flattened. 

We recommend that heavy construction equipment, building materials and excavated soil 
should not be allowed within a distance equal to ½ the slope height from the top of any 
excavation, or 4-foot minimum. The setback distance of heavy point loads, such as crane 
or pump truck outriggers, should be evaluated on a case-by-case basis. 

7.3 SITE CONDITIONS AND CONSTRUCTION WORKING SURFACE 

The site soils are anticipated to be highly moisture sensitive due to their high silt content, 
and will become disturbed when wet. As such, we anticipate that the exposed soils at the 
site may need to be improved during wet weather to create a working surface for 
construction equipment. One option to improve the stability of the site is to install a thick 
working surface of quarry spalls over geotextile fabric. Another option is to treat the soils 
with cement, as described above in Section 6.6.2. The proper measures needed to stabilize 
the subgrade will be in part depend on the actual soil conditions exposed at the bottom of 
the excavation, and the contractor’s construction methods and sequence. 

7.4 PAVEMENT SUBGRADE PREPARATION 

Following the stripping operation and excavations necessary to achieve construction 
subgrade elevations, the ground surface where structural fill or pavements are to be placed 
should be observed by PanGEO. Proof-rolling should be performed to identify soft or 
unstable areas. Proof-rolling should be performed using a fully loaded, tandem-axle dump 
truck with a minimum gross weight of 20 tons. Other equipment can be used, provided the 
subgrade loading is equivalent. The dump truck should make several overlapping passes in 
perpendicular directions over a given area. Soft or yielding areas identified during proof-
rolling should be moisture conditioned as needed and re-compacted in place.  
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If soft areas are still yielding after re-compaction, they should be over-excavated and 
replaced with structural fill to a depth that will provide a stable pavement base. The optional 
use of a geotextile subgrade stabilization fabric, such as Mirafi 600X, or an equivalent 
product placed directly on the over-excavated surface may help to bridge excessively 
unstable areas. Over-excavated areas should be and backfilled with 1¼-inch Crushed 
Surfacing Base Course, or WSDOT gravel borrow (WSDOT 9-03.14(1))  compacted to the 
requirements of structural fill. The subgrade preparation should be observed by PanGEO 
to verify the adequacy of the prepared subgrade. 

7.5 STRUCTURAL FILL AND COMPACTION 

If structural fill is needed at the site, we recommend using a granular fill material such as 
Gravel Borrow (WSDOT 9-03.14(1)), or other approved equivalent. Alternatively, in our 
opinion, the on-site material, may be re-used as structural fill below pavements and 
sidewalks provided that it can be adequately compacted. We do not recommend the re-use 
of on-site material below building footings. 

Based on the relatively high fines content of the on-site soils, we anticipate that cement 
treatment will be needed to adequately re-use the on-site soils other than in the summer 
when the soils can be dried to near optimum moisture content. It should be noted that the 
on-site fill includes scattered debris, which should be screened from the fill prior to using 
as structural fill. Recommendations for cement treatment are provided in Section 6.6.2 of 
this report. 

The structural fill should be moisture conditioned to near optimum moisture content, placed 
in loose, horizontal lifts less than 8 inches in thickness, and systematically compacted to a 
dense and unyielding condition, and to at least 95 percent of the maximum dry density, as 
determined using test method ASTM D 1557.   

7.6 EROSION AND DRAINAGE CONSIDERATIONS 

Surface runoff can be controlled during construction by careful grading practices.  This 
may include the construction of shallow, upgrade perimeter ditches or low earthen berms 
to collect runoff and prevent water from entering the excavation.  All collected water 
should be directed to a positive and permanent discharge system such as a storm sewer.  It 
should be noted that some of the site soils are prone to surficial erosion.  Special care should 
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be taken to avoid surface water on open cut excavations, and exposed slopes should be 
protected with plastic sheeting.   

Permanent control of surface water and roof runoff should be incorporated in the final 
grading design.  In addition to these sources, irrigation and rain water infiltrating into any 
landscape and/or planter areas adjacent to paved areas or building foundations should also 
be controlled.  Water should not be allowed to pond immediately adjacent to buildings or 
paved areas.  All collected runoff should be directed into conduits that carry the water away 
from pavements or the structure and into storm drain systems or other appropriate outlets.  
Adequate surface gradients should be incorporated into the grading design such that surface 
runoff is directed away from structures. 

7.7 WET WEATHER EARTHWORK AND EROSION CONSIDERATIONS 

The fill soils at the site are expected to contain a moderate to high amount of fines, and are 
therefore considered moisture sensitive.  As a result, it may be more economical to perform 
earthwork in the drier summer months to reduce the potential of site soils becoming soft 
due to excessive moisture. Any softened soils should be removed and replaced with 
structural fill.   

General recommendations relative to earthwork performed in wet weather or in wet 
conditions are presented below: 

• Because site soils are considered moisture sensitive, all subgrade surfaces 
should be protected against inclement weather. 

• Earthwork may need to be performed in small areas to minimize subgrade 
exposure to wet weather.  Excavation or the removal of unsuitable soil should 
be followed promptly by the placement and compaction of structural fill.  The 
size and type of construction equipment used may have to be limited to reduce 
soil disturbance.   

• During wet weather, the allowable fines content of the structural fill should be 
reduced to no more than 5 percent by weight based on the portion passing ¾-
inch sieve.  The fines should be non-plastic. 
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• The ground surface within the construction area should be graded to promote 
run-off of surface water and to prevent the ponding of water, and to prevent 
surface water from entering the excavations. 

• Bales of straw and/or geotextile silt fences should be strategically located to 
control erosion and the movement of sediment.  Erosion control measures 
should be installed along all the property boundaries. 

• Excavation slopes and soils stockpiled on site should be covered with plastic 
sheeting. 

• Under no circumstances should soil be left uncompacted and exposed to 
moisture. 

8.0 LIMITATIONS 

We have prepared this report for use by Alliance Residential and the project team.  
Recommendations contained in this report are based on a site reconnaissance, a review of 
existing subsurface explorations, and our understanding of the project.  The study was 
performed using a mutually agreed-upon scope of work.   

Variations in soil conditions may exist between the explorations and the actual conditions 
underlying the site.  The nature and extent of soil variations may not be evident until 
construction occurs.  If any soil conditions are encountered at the site that are different 
from those described in this report, we should be notified immediately to review the 
applicability of our recommendations.  Additionally, we should also be notified to review 
the applicability of our recommendations if there are any changes in the project scope. 

The scope of our work does not include services related to construction safety precautions.  
Our recommendations are not intended to direct the contractors’ methods, techniques, 
sequences or procedures, except as specifically described in our report for consideration in 
design.  Additionally, the scope of our work specifically excludes the assessment of 
environmental characteristics, particularly those involving hazardous substances.  We are 
not mold consultants nor are our recommendations to be interpreted as being preventative 
of mold development.  A mold specialist should be consulted for all mold-related issues. 
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This report may be used only by the client and for the purposes stated, within a reasonable 
time from its issuance.  Land use, site conditions (both off and on-site), or other factors 
including advances in our understanding of applied science, may change over time and 
could materially affect our findings.  Therefore, this report should not be relied upon after 
24 months from its issuance.  PanGEO should be notified if the project is delayed by more 
than 24 months from the date of this report so that we may review the applicability of our 
conclusions considering the time lapse. 

It is the client’s responsibility to see that all parties to this project, including the designer, 
contractor, subcontractors, etc., are made aware of this report in its entirety.  The use of 
information contained in this report for bidding purposes should be done at the contractor’s 
option and risk.  Any party other than the client who wishes to use this report shall notify 
PanGEO of such intended use and for permission to copy this report.  Based on the intended 
use of the report, PanGEO may require that additional work be performed and that an 
updated report be reissued.  Noncompliance with any of these requirements will release 
PanGEO from any liability resulting from the use this report. 

Within the limitation of scope, schedule and budget, PanGEO engages in the practice of 
geotechnical engineering and endeavors to perform its services in accordance with 
generally accepted professional principles and practices at the time the Report or its 
contents were prepared.  No warranty, express or implied, is made. 
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We appreciate the opportunity to be of service to you on this project.  Please feel free to 
contact our office with any questions you have regarding our study, this report, or any 
geotechnical engineering related project issues. 

 
Sincerely, 
 

PanGEO, Inc. 

 
              
             
 
 
 
 
 
 
Jon C. Rehkopf, P.E.   
Principal Geotechnical Engineer 
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1. Topology derived 2017 Green River Service Area LiDAR data
obtained from Washington DNR website.
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subsurface explorations by others.

3. Locations of subsurface explorations are approximate and based
on the relative locations of known site features.
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SECTION C  |  0+00 TO 1+50
CROSS-SECTIONS
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1. Topology derived 2017 Green River Service Area LiDAR data obtained from Washington DNR website.
2. Locations of glacial till contact are approximate and based on subsurface explorations by others.
3. Vertical Datum: NGVD 1929 = (NAVD 1988 - 3.50 ft) per City of Tacoma Public Works Department
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SECTION C  |  1+75 TO 3+00
CROSS-SECTIONS
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1. Topology derived 2017 Green River Service Area LiDAR data obtained from Washington DNR website.
2. Locations of glacial till contact are approximate and based on subsurface explorations by others.
3. Vertical Datum: NGVD 1929 = (NAVD 1988 - 3.50 ft) per City of Tacoma Public Works Department
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APPENDIX A 

EXISTING SUBSURFACE EXPLORATIONS 

(Kleinfelder, 2005) 
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 APPENDIX B 

EXISTING SUBSURFACE EXPLORATIONS 

(Terracon, 2008) 
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Introduction 

This traffic impact analysis (TIA) identifies potential transportation-related impacts associated 
with the construction of a 395-unit multifamily residential development with 8,650 square feet 
of retail located in the City of Fircrest.  

Project Description 

The project is located east of Mildred Street W with 23rd St W to the south and S 19th Street 
approximately 0.1 miles to the north (see Figure 1). The project would develop 412 
multifamily units with 12,000 square feet of retail space. The existing unoccupied warehouse 
would be demolished. Three vehicular access points on Mildred would be provided to the 
site. The north and south access points would be restricted to right-in/right-out movements 
through on-site features such as a pork chop/island. The center access, aligned with 22nd St 
W, would be signalized. A preliminary site plan is illustrated on Figure 2. The project is 
anticipated to be constructed and occupied by 2026.    

Study Scope 

While the project is located in the City of Fircrest, access and off-site impacts are primarily 
within the University Place jurisdiction. As such City of University Place staff was consulted 
as part of the preparation of this Traffic Impact Analysis. Based on this coordination, the 
following intersections were identified for analysis: 

1. Mildred Street W/S 19th Street 

2. Mildred Street W/22nd Street W 

3. 67th Avenue W/Regents Boulevard W/24th Street W 

4. Bridgeport Way W/27th Street W   

5. 35th Street W/67th Avenue W  

6. 40th Street W/67th Avenue W  
 
In addition to the off-site intersections, the three proposed access points were evaluated 
under future (2026) with-project conditions. 
 
The scope of the analysis includes analysis of existing and future conditions in the vicinity of 
the project site under weekday PM peak hour conditions. A review of the surrounding street 
system, transit service, non-motorized facilities, existing and future (2026) without-project 
weekday peak hour traffic volumes, traffic operations, and traffic safety are provided. Future 
(2026) with-project conditions were estimated by adding site-generated traffic to future 
without-project volumes. The project’s impacts on the surrounding transportation system 
were identified by comparing the future with-project conditions to the future without-project 
conditions.  
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Existing and Future Without-Project Conditions 

This section describes existing condition within the identified study area. Characteristics are 
provided for the roadway network, non-motorized facilities, transit service, existing traffic 
volumes, traffic operations, and traffic safety.  

Roadway Network 

The following sections describe the existing street network within the vicinity of the proposed 
project and anticipated changes resulting from planned improvements. 

Existing 

The project site is in the City of Fircrest, with site accesses along Mildred Street W. The site 
lies south of S 19th Street, with the southernmost boundary approximately parallel to 23rd 
Street W. A description of the existing roadway network is shown on Table 1. 
 
 

Table 1. Study Area Existing Roadway Network Summary 

Roadway 

Arterial 
Classification1 

Posted 
Speed Limit

(mph) 
Number of 

Travel Lanes Parking? Sidewalks? 
Bicycle 

Facilities? 

S 19th Street Principal Arterial 35 5 No Yes No 

Mildred Street W Minor Arterial 35 3-52 No Yes Yes 

24th Street W Major Collector 25 2 No No No 

27th Street W/Regents Boulevard Minor Arterial 35 3 No Yes No 

Bridgeport Way W Principal Arterial 35 5 No Yes Yes 

35th Street W Major Collector 25 2 No Yes No 

40th Street W Principal Arterial 35 3 No Yes Yes 

1. Arterial Classification comes from WSDOT 
2. S Mildred St is a 3 lane road that widens to 5 lanes at some intersections to include designated turn lanes 

Planned Improvements 

Based on a review of the City of University Place 2022-2027 Transportation Improvement 
Program (TIP), seven planned improvements were identified within the vicinity of the study 
area that would impact the street network. Only two of the seven planned projects have 
secured some degree of funding at the time of this analysis. The following planned 
improvements were identified: 

• Mildred St/Regents Intersection Improvements (Project #1) - Construction of 
intersection improvements at the intersection of 67th Avenue and Regents 
Boulevard. Project is projected to start in 2023 and last until 2026-2027.  

• 27th St W Undergrounding (Project #2) – Installation of underground utilities below 
27th Street West between Grandview Drive and Bridgeport Way. Project is expected 
to start between 2026 and 2027. 

• 67th Ave Phases 1-3 (Projects #11-13) – Construct concrete curbs, gutters, and 
sidewalks on both sides of 67th Avenue between Regents Boulevard and 40th Street 
in phase 1, between Bridgeport Way and Cirque Drive in phase 2, and between 
Cirque Drive and 40th Street in phase 3. Phase 1 is projected for completion in 2022, 
phase 2 is expected to last between 2022 and 2024, and phase 3 is expected to 
begin in 2026. Some funding has been secured for phases 1 and 2. 



Traffic Impact Analysis 
Fircrest Prose January 2023 

 

  5 

• 40th Street Phase 3 (Project #14) - – Construct concrete curbs, gutters, sidewalks, 
and bike lanes on the north side of 40th Street between 7200 block and 67th Avenue. 
Project is expected to begin between 2026 and 2027. 

• 35th Street Improvements Phases 1-2 (Projects # 19-20) – Construction of 
concrete curbs, gutters, sidewalks, and bike lanes on both sides of 35th Street 
between Bridgeport way and 67th Street during phase 1, and between Grandview 
Drive and Bridgeport Way during phase 2. Both phases have secured funding and 
are expected to be completed in 2023. 

• 27th Street (Project #26) – Construction of curb, gutter, sidewalks and bike lane on 
one side of 27th Street between Grandview Drive and city limits (67th Avenue/ S 
Mildred Street). Enclosed storm drainage will also be installed throughout the street. 
The project is expected to start between 2026 and 2027. 

• 40th Street/67th Avenue Intersection (Project #43) - Construction of intersection 
improvements at the intersection of 40th Street and 67th Avenue. Project is expected 
to start between 2026 and 2027. 

While worth noting these improvements, no intersection improvements were identified by the 
City of Fircrest that would impact the operational characteristics of study area intersections. 

Non-Motorized Facilities 

Sidewalks are provided along Mildred Street W in the vicinity of the project site. Marked 
crosswalks with curb ramps are present at all 6 intersections in the study area. Bike lanes 
exist in both the north and south directions of the segment of Mildred Street W that borders 
the project site. The nearest signalized pedestrian and bicycle crossings occur to the north at 
S Mildred Street/S 19th Street, and to the south at Mildred Street W/Regents Boulevard/67th 
Avenue W. 
 
In the future, as identified in the planned improvement section above, there are planned 
project to install sidewalks at the intersections of Mildred Street/Regents Boulevard, 
Bridgeport Way/27th Street, 67th Avenue/35th Street, and 67th Avenue/40th Street.  

Transit Service 

The closest transit stop to the site is located along S Mildred Street at the 22nd Street W 
intersection, immediately south of the existing site access. The stop is served by Pierce 
Transit’s Route 53, providing service from Tacoma Community College to South Tacoma. 
This route has a designate transit-only lane on the south side of the intersection of S Mildred 
Street and S 19th Street. Pierce Transit’s Routes 2 and 52 also run along streets designated 
in the study area. 

Traffic Volumes 

The following sections summarize existing and future (2026) without-project traffic volumes 
within the study area. 

Existing 

Existing weekday PM peak period (4-6 p.m.) traffic volumes were collected in June 2022 at 
the study intersections. The estimated existing weekday PM peak hour traffic volumes are 
shown on Figure 3. The traffic volumes were rounded to the nearest five vehicles to account 
for daily fluctuations. The detailed weekday PM peak hour traffic counts are included in 
Appendix A.  
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Future Without-Project Traffic Volumes 

Future (2026) without-project traffic volumes were forecasted by applying an annual growth 
rate to existing traffic volumes and adding traffic from “pipeline” development projects that 
would also contribute traffic to study intersections. Consistent with the Traffic Impact Analysis 
completed for the project on the west side of Mildred Street W, an annual growth rate of 1.5 
percent was applied to existing study intersection traffic volumes to estimate 2026 horizon 
year background traffic growth. In addition to the background growth rate, one pipeline 
project was identified to be completed by 2026 and is included in the analysis, based on 
coordination with City staff. The pipeline project is described below. 

• Narrow Urban Village: Up to 272 Multi-family dwelling units single family 
development located between 70th Avenue W and Mildred Street W. The 
development is bisected by 22nd Street W; providing a new intersection with Mildred 
Street W. 

 
The forecast future (2026) without-project weekday peak hour traffic volumes are shown on 
Figure 4.  
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Traffic Operations 

The operational characteristics of an intersection are determined by calculating the 
intersection level of service (LOS). At unsignalized side-street, stop-controlled intersections, 
LOS is measured by the average delay on the worst movement of the intersection. Traffic 
operations and average vehicle delay can be described qualitatively with a range of levels of 
service (LOS A through LOS F), with LOS A indicating free-flowing traffic and LOS F 
indicating extreme congestion and long vehicle delays. Appendix B contains a detailed 
explanation of LOS criteria and definitions. 
 
Existing analysis parameters such as channelization were maintained for future (2026) 
without-project conditions. Weekday AM and PM peak hour traffic operations for existing and 
future (2026) without-project conditions were evaluated based on the procedures identified in 
the Highway Capacity Manual (HCM 6) using Synchro 11. Synchro 11 is a software program 
that uses HCM methodology to evaluate intersection LOS and average vehicle delay. The 
intersections of S 19th Street/Mildred Street W and Mildred Street W/Regents Boulevard/67th 
Avenue W were evaluated based on HCM 2000 methodology due to the northbound transit 
queue jump and five-lane approach respectively. These two parameters are restricted by 
HCM 6th edition methodology, so HCM 2000 was used. Results for the existing and future 
without-project operations analyses are summarized in Table 2. Detailed LOS worksheets for 
each intersection analysis are included in Appendix C. 
 

Table 2. Existing and Future (2026) Without-Project Weekday PM Peak Hour Level of Service 

Intersections 

 Existing  2026 Without-Project  

Traffic Control4 LOS1 Delay2 WM3  LOS Delay WM 

PM Peak Hour         

1. Mildred St W/S 19th St Signal D 35 -  D 37 - 

2. Mildred St W/22nd St W TWSC C 17 EB  D 27 EB 

3. Mildred St W/Regents Blvd Signal D 49 -  D 52 - 

4. Bridgeport Way W/27th St W Signal B 18 -  B 19 - 

5. 67th Ave W/35th St W Signal A 6 -  A 6 - 

6. 67th Ave W/40th St W Signal C 28 -  C 33 - 

Note: TWSC = two-way stop-controlled.  
1. Level of service (LOS), based on Highway Capacity Manual 6th Edition methodology. 
2. Average delay in seconds per vehicle. 
3. Worst movement reported for unsignalized intersections where EB = eastbound 
4. Existing traffic control 

 
As shown in Table 2, all intersections operate at LOS D or better under existing and future 
(2026) without-project PM peak hour conditions, meeting the City’s LOS D standard.  

Traffic Safety 

Collision data was obtained from the Washington State Department of Transportation 
(WSDOT) for the most recent three-year period for the study area intersections. Data was 
summarized between January 1, 2019 and December 31, 2021. A summary of the collision 
history at the study intersections is provided in Table 3.  
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Table 3. Three-Year Collision Summary – 2019 to 2021 

Location 

Number of Collisions 
Total 

Annual 
Average 

Collisions per 
MEV1 

2019 2020 2021    

1. Mildred St W/S 19th St 5 4 9 18 6.00 0.60 

2. Mildred St W/22nd St W 1 1 0 2 0.67 0.15 

3. Mildred St W/Regents Blvd 6 0 4 10 3.33 0.47 

4. Bridgeport Way W/27th St W 5 8 8 21 7.00 0.53 

5. 67th Ave W/35th St W 2 1 2 5 1.67 0.35 

6. 67th Ave W/40th St W 7 3 2 12 4.00 0.38 

Source: WSDOT June 2022 
1. MEV = Million Entering Vehicles 

 
As shown in Table 3, annual averages ranged from 0.67 to 7 collisions per year at the study 
intersections. The majority of collisions resulted in property damage only and were the result 
of rear-end collisions or entering at an angle. There were no reported fatalities. There was 
one reported pedestrian related collision at the intersection of Bridgeport Way W/27th Street 
W in which a vehicle driving straight hit a pedestrian at night, resulting in an injury.  
 
The number of collisions per million entering vehicles (MEV) was also reviewed for the study 
intersections. The collision rate is representative of the number of collisions per one million 
entering vehicles at each intersection. Intersections with a rate greater than 1.0 collisions per 
MEV are typically noted for further investigation to determine whether an adverse condition 
exists. As shown in Table 3, the highest collisions per MEV occurred at the intersection of 
Mildred Street W/S 19th Street with a value of 0.60. The collision summary indicates that 
there are no present safety concerns at the study intersections. 
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Project Impacts 

The following sections summarize the proposed project’s impacts on the surrounding street 
system. First, traffic volumes generated by the proposed project are estimated and then 
distributed and assigned to adjacent roadways within the study area. Next, project trips are 
added to future without-project traffic volumes and the potential impact to traffic operations 
are identified. Site-specific items are also discussed.  

Trip Generation  

Trip generation for the existing and proposed project was based on established trip rates 
published in the Institute of Transportation Engineers (ITE) Trip Generation Manual (11th 
Edition, 2021). As previously noted, the project includes construction of 395 multifamily (low-
rise) homes and 8,650 sf of retail space. For the proposed land uses, ITE’s Multifamily (LU 
#221) and Strip Plaza Retail (< 40k) (LU #822) were used. ITE land use definitions for 821 & 
822 note that specific uses in this category could include retail merchandising facilities, office 
space, restaurants, banks, and recreational facilities amongst others. Pass-by trips were 
evaluated for the retail use consistent with the Trip Generation Manual, which is calculated as 
40% of the gross trips. 
 
Table 4 shows the estimated weekday trips generated by the proposed project. The detailed 
trip generation calculations are included in Appendix E. 
 

Table 4. Estimated Weekday Vehicle Trip Generation  

 

Size 
Daily  
Trips 

AM Peak Hour Trips  PM Peak Hour Trips 

Land Use1 In Out Total  In Out Total 

Proposed 
         

Multifamily (LU #221) 412 du 1,920 39 131 170  98 63 161 

Retail (LU #8222) 12,000 sf 94 17 11 28  40 39 79 

Less Pass-By  38 6 6 12  16 16 32 

Net New Trips  1,976 50 136 186  122 86 208 

Note: du = dwelling units, sf = square feet 
1. Average trip rates from ITE Trip Generation Manual, 11th Edition (2021).  
2. ITE Land use #822 – Strip Plaza Retail < 40k 

 
As shown in Table 4, the proposed project is estimated to generate 1,976 weekday net new 
daily trips with 186 occurring in the weekday AM peak hour and 208 occurring in the PM peak 
hour. 

Trip Distribution & Assignment 

Trip distribution patterns for the proposed uses to and from the site were based on previous 
studies in the project vicinity, U.S. Census Bureau’s OnTheMap tool, and were coordinated 
with City of University Place staff. OnTheMap is a web-based mapping and reporting 
application, which shows where workers are employed and where they live based on census 
data. The OnTheMap census data was translated to the number of people that live within a 
quarter-mile radius of the proposed project and where they work. The zip codes were 
evaluated to determine if a person would be more likely to travel to the zip code via vehicle or 
by other means. Trips to zip codes closer to the proposed project site or in more transit-
oriented locations are more likely to use transit, walk, bike, or other non-SOV modes. The trip 
distribution for the proposed project is shown in Figure 5. 
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The net new peak hour project trips were assigned within the study area based on distribution 
for the proposed project and are shown in Figure 5. Note that the trip assignment considers 
the RIRO restrictions at the north and south site driveways. 
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Traffic Volume Impact 

Site-generated weekday peak hour traffic volumes were added to future without-project 
volumes at study intersections. The resulting future (2026) with-project peak hour traffic 
volumes are illustrated on Figure 6. 5 summarizes the anticipated increase in total entering 
traffic at the study intersections as well as the percent of future with-project traffic volumes 
attributable to the proposed project.  
 

Table 5. Traffic Volume Impacts at Study Intersections 

 Total Entering Vehicles  

Percent 
Project Share Intersection 

2026 Without- 
Project 

New Project 

Trips 

2026 With- 

Project 

Weekday PM Peak Hour  

1. Mildred St W/S 19th St 2,980 127 3,107 4.1% 

2. Mildred St W/22nd St W 1,330 197 1,527 12.9% 

3. Mildred St W/Regents Blvd 2,245 84 2,329 3.6% 

4. Bridgeport Way W/27th St W 3,210 32 3,242 1.0% 

5. 67th Ave W/35th St W 1,405 42 1,447 2.9% 

6. 67th Ave W/40th St W 2,455 31 2,486 1.2% 

 
As shown in Table 5, the project generated traffic volumes are anticipated to be minimal 
(approximately 4 percent or less) at the study intersections under future conditions with the 
exception of Mildred Street W/22nd Street W, which will function as the primary site access 
with 12.9 percent project share of trips.   
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Traffic Operations Impact  

A future (2026) with-project level of service analysis was conducted for the weekday peak 
hour to analyze traffic impacts of the proposed project. The same methodologies were 
applied as described for existing and future without-project conditions. All intersection 
parameters such as channelization and intersection control were consistent with those used 
in the evaluation of future without-project conditions. A comparison of future (2026) without-
project and with-project weekday peak hour traffic operations is summarized in Table 6. 
Detailed LOS worksheets are provided in Appendix C. 
 

Table 6. Future (2026) Without- and With-Project Weekday Peak Hour LOS Summary 

Intersections 

 2026 Without-Project   2026 With-Project  

Traffic Control LOS1 Delay2 WM  LOS Delay WM 

PM Peak Hour         

1. Mildred St W/ S 19th St Signal D 37 -  D 39 - 

3. Mildred St W/ Regents Blvd Signal D 52 -  D 54 - 

4. Bridgeport Way W/ 27th St W Signal B 19 -  B 19 - 

5. 67th Ave W/ 35th St W Signal A 6 -  A 6 - 

6. 67th Ave W/ 40th St W Signal C 33 -  C 35 - 

1. Level of service (LOS), based on Highway Capacity Manual 6th Edition methodology. 
2. Average delay in seconds per vehicle. 

 
As shown in Table 6, under future with-project conditions, all intersections are forecast to 
operate at LOS D or better, meeting the City of University Place requirements. 

Site Access Evaluation 

As described above and shown on Figure 2, three vehicular accesses would be provided to 
the site via Mildred Street W located at the northern corner, central, and southern corner 
along the western frontage. The operations at the site access along Mildred Street W are 
reviewed below.  

Traffic Operations  

Weekday PM peak hour traffic operations were evaluated at the site accesses along Mildred 
Street W under future (2026) with-project conditions based on the same methodology as 
noted above for the off-site study intersections. The traffic operations are summarized in 
Table 7. Detailed LOS worksheets are provided in Appendix C. 
 
Signalization at the Central Access was assumed, along with restriction of movements at the 
north and south site access points to RIRO only. 
 

Table 7. Existing and Future (2026) Without-Project Weekday PM Peak Hour Level of Service 

Intersections 

 2026 With-Project  

Traffic Control LOS1 Delay2 WM3  

2. Mildred St W/22nd St W/Central Access Signal A 9 -  

7. Mildred St W/North Access TWSC B 13 WB  

8. Mildred St W/South Access TWSC B 13 WB  

Note: TWSC = two-way stop-controlled. Note shading indicates intersection is operating below LOS D standard.  
1. Level of service (LOS), based on Highway Capacity Manual 6th Edition methodology. 
2. Average delay in seconds per vehicle. 
3. Worst movement reported for unsignalized intersections where EB = eastbound, WB = westbound. 
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As shown in Table 7, all site access points are forecast to operate at LOS B or better, 
meeting the City of University Place LOS standard which is D.  
 
Signalization of the central access point is proposed in order to provide improved access to 
areas south of the site. While the site plan includes provisions to connect to the future grid 
system north, south and east of the site, the timing of these connections are uncertain. As 
such, in the short term, all access to/from the site is provided via the access points along 
Mildred St. Several design alternatives were considered with respect to the north and south 
access points, but in order to address intersection spacing standards and eliminate conflicts 
with opposing driveways, RIRO restrictions were required by the City of University Place. 
While full access was considered at the central access point, the distribution of traffic to the 
south resulted in westbound left-turn operations that did not meet City of UP standards. 
Restriction of outbound left-turns was considered. However, given limited location to 
accommodate u-turns north of the site on Mildred, the signalization of the access point was 
determined to the most appropriate solution. 
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Findings and Recommendations 

This traffic impact study summarizes the project traffic impacts of the proposed Fircrest Prose 
mixed-use development. General findings and recommendations include:  
 

• The proposed project, constructing 412 multifamily homes and 12,000 square feet 
of retail, is estimated to generate approximately 1,976 weekday net new daily trips 
with 186 occurring in the AM peak hour and 208 occurring in the PM peak hour. 

• Project traffic would represent less than approximately 4 percent of the future 
(2026) weekday peak hour traffic volumes at the study intersections during the 
weekday PM peak hour with the exception of the main central site access, where it 
would represent 12.9 percent. 

• Traffic operations at each intersection include: 

o All off-site intersections forecast to operate at LOS D or better under future 
(2026) with-project PM peak hour conditions, meeting the City of University 
Place standards. 

o All site access points are forecast to operate at LOS B or better under future 
(2026) with-project PM peak hour conditions, meeting the City of University 
Place standards. This is under the assumption that access at the northern 
and southern access points is restricted to right-in right-out movements, and 
the central access is signalized under with-project conditions. 

 
 
 
 
 
  



 

 

Appendix A: Traffic Counts 
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www.alltrafficdata.net

Location: 1  Mildred St W & S 19th St  PM

Tuesday, June 14, 2022Date:

Traffic Counts - Motorized Vehicles

Note: Total study counts contained in parentheses.

Motorized Vehicles Pedestrians/Bicycles in CrosswalkHeavy Vehicles
Peak Hour

Peak Hour: 04:30 PM - 05:30 PM

Peak 15-Minutes: 05:00 PM - 05:15 PM

Traffic Counts - Heavy Vehicles, Bicycles on Road, and Pedestrians/Bicycles in Crosswalk
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Peak Hour 8 0 0 0 8



(303) 216-2439
www.alltrafficdata.net

Location: 3  Mildred St W & Regents Blvd W PM

Tuesday, June 14, 2022Date:

Peak Hour - Motorized Vehicles

Note: Total study counts contained in parentheses.

Peak Hour: 04:15 PM - 05:15 PM

Peak 15-Minutes: 04:30 PM - 04:45 PM

Peak Hour - Pedestrians/Bicycles on Crosswalk

0

0

73

318

16

0

94

0

5

0

4

12

0

8

0

0

14

413

1430 0 0049

7
0

204
0

152
0

7
0

17 0 90 0 88 0305

0.87

0.82 0.92

619

559

0.96

(1,086)

(1,179)

29

23
(43)

(63)

501

353

(1,034)

(676)

493

419
(804)

(934)

0.92
483

370

(1,004)

(717)

Mildred St W

Regents Blvd W

Mildred St W

Regents Blvd W

24th St W

0.97
N

S
EW

4

6

0

7

4
2

00

1 3

2
5

0

0

0

0
0

0

4

2

2

00

0

W E

S
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Peak Hour - Heavy Vehicles

0

0

0

1
2
0
0

0

0

0

0
2
0

0

0

0

0 010 0 002

0
0

4
0

2
0

0
0

0 0 00 0 0 00

N

S

EW

3 2

2

2 3

8

0

2

6

HV% PHF

0.82

0.92

0.87

0.96

6.9%

0.6%

0.0%

0.5%

0.7% 0.97

EB

WB

NB

SB

All

0.000.0%NWB

0.921.6%NEB

0.000.0%SEB

0.000.0%SWB



Traffic Counts - Motorized Vehicles

WestboundInterval
Start Time U HL L BL T BR R HR

Northwestbound
U HL L BL T BR R HR

Northbound
U HL L BL T BR R HR

Northeastbound
U HL L BL T BR R HR

4:00 PM 0 3 0 0 70 0 19 0 0 1 0 44 0 52 0 00 0 19 82 4 0 23 0
4:15 PM 0 4 0 5 71 0 25 0 0 3 0 45 0 52 0 30 0 17 83 5 0 27 0
4:30 PM 0 4 0 3 80 0 34 0 0 3 0 36 0 52 0 30 0 16 86 5 0 21 0
4:45 PM 0 6 0 1 78 0 13 0 0 1 0 35 0 51 0 00 0 23 79 3 0 20 0
5:00 PM 0 3 0 0 76 0 16 0 0 0 0 36 0 49 0 10 0 17 70 3 0 26 0
5:15 PM 0 2 0 1 61 0 13 0 0 3 0 30 0 52 0 00 0 27 93 1 0 20 0
5:30 PM 0 6 0 0 75 0 16 0 0 1 0 30 0 45 0 00 0 25 87 4 0 21 0
5:45 PM 0 9 0 3 87 0 20 0 0 0 0 40 0 48 0 10 0 18 81 6 0 22 0

Count Total 0 37 0 13 598 0 156 0 0 12 0 296 0 401 0 80 0 162 661 31 0 180 0

0 17 0 9 305 0 88 0 0 7 0 152 0 204 0 7Peak Hour 0 0 73 318 16 0 94 0

Total
EastboundInterval

Start Time
Rolling
HourU HL L BL T BR R HR

Southeastbound
U HL L BL T BR R HR

Southbound
U HL L BL T BR R HR

Southwestbound
U HL L BL T BR R HR

4:00 PM 461 1,9360 0 6 0 91 35 0 10 0 2 0 7 2 0 0
4:15 PM 497 1,9380 0 15 0 92 43 0 10 0 0 0 3 1 0 2
4:30 PM 499 1,8970 0 11 0 102 26 0 90 0 2 0 2 3 0 1
4:45 PM 479 1,8600 0 12 0 107 37 0 20 0 4 0 6 0 0 1
5:00 PM 463 1,8610 0 11 0 112 37 0 20 0 2 0 1 0 0 1
5:15 PM 4560 0 14 0 98 35 0 30 0 0 0 1 1 0 1
5:30 PM 4620 0 10 0 82 46 0 50 0 0 0 3 6 0 0
5:45 PM 4800 0 12 0 80 39 0 30 0 2 0 5 2 0 2

Count Total 3,7970 0 91 0 764 298 0 260 0 12 0 28 15 0 8

1,938Peak Hour 0 0 49 0 413 143 0 140 0 8 0 12 4 0 5



Traffic Counts - Heavy Vehicles, Bicycles on Road, and Pedestrians/Bicycles on Crosswalk

Heavy VehiclesInterval
Start Time WB NWB NB NEB TotalEB SEB SB SWB

4:00 PM 10 0 04 0 1 0 6
4:15 PM 10 0 22 0 1 0 6
4:30 PM 00 0 20 0 0 0 2
4:45 PM 10 0 10 0 1 0 3
5:00 PM 00 0 11 0 1 0 3
5:15 PM 10 0 12 0 1 0 5
5:30 PM 00 1 13 0 3 0 8
5:45 PM 10 0 12 0 0 0 4

Count Total 0 1 914 0 8 0 375

Peak Hour 0 0 63 0 3 0 142

Bicycles on RoadwayInterval
Start Time WB NWB NB NEB TotalEB SEB SB SWB

4:00 PM 00 0 00 0 0 0 0
4:15 PM 00 0 00 0 0 0 0
4:30 PM 00 0 00 0 0 0 0
4:45 PM 00 0 00 0 0 0 0
5:00 PM 00 0 00 0 0 0 0
5:15 PM 00 2 00 0 0 0 2
5:30 PM 00 0 00 0 0 0 0
5:45 PM 00 0 00 0 0 0 0

Count Total 0 2 00 0 0 0 20

Peak Hour 0 0 0 0 0 0 0 0 0

Pedestrians/Bicycles on CrosswalkInterval
Start Time WB NWB NB NEB TotalEB SEB SB SWB

4:00 PM 00 0 02 0 0 0 2
4:15 PM 00 0 00 0 1 0 1
4:30 PM 00 0 00 0 2 0 2
4:45 PM 40 0 34 0 1 0 12
5:00 PM 30 0 12 0 0 0 6
5:15 PM 40 0 20 0 0 0 6
5:30 PM 20 0 10 0 0 0 3
5:45 PM 10 0 00 0 0 0 1

Count Total 140 0 7 0 4 0 338

Peak Hour 70 0 46 0 4 0 21



Bridgeport Way W Bridgeport Way W27th St W27th St W

(303) 216-2439
www.alltrafficdata.net

Location: 4  Bridgeport Way W & 27th St W PM

Tuesday, June 14, 2022Date:

Traffic Counts - Motorized Vehicles

Note: Total study counts contained in parentheses.

Motorized Vehicles Pedestrians/Bicycles in CrosswalkHeavy Vehicles
Peak Hour

Peak Hour: 04:30 PM - 05:30 PM

Peak 15-Minutes: 05:15 PM - 05:30 PM

Traffic Counts - Heavy Vehicles, Bicycles on Road, and Pedestrians/Bicycles in Crosswalk

987 936

614

426

866964

550

691

0.97
N

S

EW

0.93

0.91

0.96

0.92

(1,756)(1,908)

(1,202)

(859)

(1,334)

(1,036)

(1,611)(1,808)

254 084

96

303

215

100

225

225

0

0

649
134

615

117

0

27th St W

27th St W

Bridgeport Way W

Bridgeport Way W

2

0

4

11

N

S

EW

0
0

31

1 1
2

9

4 00

3

3

1

0

3

1

11 8

7

7

88

4

7 N

S

EW

0

0

7
0 4 40

Interval
Start Time RightLeft Thru Total

Eastbound Westbound Northbound Southbound
U-Turn

Rolling
HourRightLeft ThruU-Turn RightLeft ThruU-Turn RightLeft ThruU-Turn

4:00 PM 2,9060 42 51 0 34 86 2 31 125 0 23 155 68119 34 23 56

4:15 PM 2,9680 54 69 0 39 78 0 39 139 0 20 157 72515 29 35 51

4:30 PM 3,0170 63 56 0 44 74 0 40 142 0 22 154 74131 29 32 54

4:45 PM 2,9520 62 59 0 58 79 0 25 172 0 23 154 75917 22 25 63

5:00 PM 2,8510 51 46 0 56 62 0 31 172 0 23 167 74327 21 26 61

5:15 PM 0 49 64 0 57 88 0 38 129 0 16 174 77425 24 34 76

5:30 PM 0 56 51 0 49 81 2 29 121 0 32 153 67613 18 23 48

5:45 PM 0 49 53 0 48 66 0 21 127 0 25 144 65814 26 28 57

Count Total 0 426 449 0 385 614 4 254 1,127 0 184 1,258 5,757161 203 226 466

Peak Hour 0 225 225 0 215 303 0 134 615 0 84 649 3,017100 96 117 254

HV% PHF

0.92

0.91

0.96

0.93

0.7%

1.1%

0.9%

1.1%

1.0% 0.97

EB

WB

NB

SB

All

Heavy VehiclesInterval
Start Time EB NB TotalWB SB

4:00 PM 1 2 2 0 5

4:15 PM 3 1 0 3 7

4:30 PM 1 3 2 2 8

4:45 PM 2 2 2 2 8

5:00 PM 0 2 2 5 9

5:15 PM 1 1 1 2 5

5:30 PM 1 0 2 1 4

5:45 PM 2 1 0 1 4

Count Total 11 12 11 16 50

Peak Hour 4 8 7 11 30

Bicycles on RoadwayInterval
Start Time EB NB TotalWB SB

4:00 PM 1 0 0 0 1

4:15 PM 0 0 0 0 0

4:30 PM 0 0 0 0 0

4:45 PM 0 0 0 1 1

5:00 PM 1 0 0 1 2

5:15 PM 0 0 0 0 0

5:30 PM 0 0 0 0 0

5:45 PM 0 0 0 0 0

Count Total 2 0 0 2 4

Peak Hour 1 0 0 2 3

Pedestrians/Bicycles on CrosswalkInterval
Start Time EB NB TotalWB SB

4:00 PM 0 3 1 1 5

4:15 PM 5 1 1 5 12

4:30 PM 3 0 0 0 3

4:45 PM 1 2 0 0 3

5:00 PM 3 1 1 2 7

5:15 PM 4 1 0 2 7

5:30 PM 1 1 0 2 4

5:45 PM 0 3 0 5 8

Count Total 17 12 3 17 49

Peak Hour 11 4 1 4 20



67th Ave W 67th Ave W35th St W35th St W

(303) 216-2439
www.alltrafficdata.net

Location: 5  67th Ave W & 35th St W PM

Tuesday, June 14, 2022Date:

Traffic Counts - Motorized Vehicles

Note: Total study counts contained in parentheses.

Motorized Vehicles Pedestrians/Bicycles in CrosswalkHeavy Vehicles
Peak Hour

Peak Hour: 04:15 PM - 05:15 PM

Peak 15-Minutes: 04:15 PM - 04:30 PM

Traffic Counts - Heavy Vehicles, Bicycles on Road, and Pedestrians/Bicycles in Crosswalk

647 502

28

32

489594

130

166

0.95
N

S

EW

0.95

0.83

0.90

0.82

(964)(1,268)

(50)

(63)

(315)

(254)

(929)(1,159)

95 018

13

13

2

58

13

59

0

0

534
58 430

10

35th St W

35th St W

67th Ave W

67th Ave W

0

0

2

1

N

S

EW

0
0

02

0 0
0

1

0 00

0

0

0

0

0

0

0 1

0

0

10

0

0 N

S

EW

0

0

0
0 1 00

Interval
Start Time RightLeft Thru Total

Eastbound Westbound Northbound Southbound
U-Turn

Rolling
HourRightLeft ThruU-Turn RightLeft ThruU-Turn RightLeft ThruU-Turn

4:00 PM 1,2520 14 1 0 0 1 0 15 78 0 4 132 27811 3 1 18

4:15 PM 1,2940 16 3 0 1 1 0 20 115 0 4 129 33917 5 1 27

4:30 PM 1,2760 17 5 0 0 3 0 13 106 0 3 133 32415 4 0 25

4:45 PM 1,2640 15 3 0 0 4 0 12 105 0 8 131 31116 2 0 15

5:00 PM 1,2490 11 2 0 1 5 0 13 104 0 3 141 32010 2 0 28

5:15 PM 0 19 4 0 0 1 0 8 89 0 3 147 32118 8 0 24

5:30 PM 0 14 2 0 0 2 0 12 115 1 4 129 31211 2 0 20

5:45 PM 0 9 8 0 0 2 0 15 107 0 4 104 29613 3 0 31

Count Total 0 115 28 0 2 19 0 108 819 1 33 1,046 2,501111 29 2 188

Peak Hour 0 59 13 0 2 13 0 58 430 0 18 534 1,29458 13 1 95

HV% PHF

0.82

0.83

0.90

0.95

0.0%

0.0%

0.2%

0.0%

0.1% 0.95

EB

WB

NB

SB

All

Heavy VehiclesInterval
Start Time EB NB TotalWB SB

4:00 PM 0 0 0 2 2

4:15 PM 0 0 0 0 0

4:30 PM 0 1 0 0 1

4:45 PM 0 0 0 0 0

5:00 PM 0 0 0 0 0

5:15 PM 0 0 0 0 0

5:30 PM 0 0 0 1 1

5:45 PM 0 0 0 0 0

Count Total 0 1 0 3 4

Peak Hour 0 1 0 0 1

Bicycles on RoadwayInterval
Start Time EB NB TotalWB SB

4:00 PM 0 0 0 0 0

4:15 PM 0 0 0 0 0

4:30 PM 0 0 0 0 0

4:45 PM 0 0 0 0 0

5:00 PM 0 0 0 0 0

5:15 PM 0 2 0 0 2

5:30 PM 0 0 0 0 0

5:45 PM 0 0 0 0 0

Count Total 0 2 0 0 2

Peak Hour 0 0 0 0 0

Pedestrians/Bicycles on CrosswalkInterval
Start Time EB NB TotalWB SB

4:00 PM 0 0 0 0 0

4:15 PM 0 1 0 0 1

4:30 PM 0 0 0 0 0

4:45 PM 0 0 0 0 0

5:00 PM 1 1 0 0 2

5:15 PM 2 0 0 1 3

5:30 PM 0 0 0 0 0

5:45 PM 1 0 0 0 1

Count Total 4 2 0 1 7

Peak Hour 1 2 0 0 3



67th Ave W 67th Ave W40th St W40th St W

(303) 216-2439
www.alltrafficdata.net

Location: 6  67th Ave W & 40th St W PM

Tuesday, June 14, 2022Date:

Traffic Counts - Motorized Vehicles

Note: Total study counts contained in parentheses.

Motorized Vehicles Pedestrians/Bicycles in CrosswalkHeavy Vehicles
Peak Hour

Peak Hour: 04:30 PM - 05:30 PM

Peak 15-Minutes: 05:00 PM - 05:15 PM

Traffic Counts - Heavy Vehicles, Bicycles on Road, and Pedestrians/Bicycles in Crosswalk

590 454

651

599

508726

543

513

0.96
N

S

EW

0.93

0.92

0.94

0.95

(927)(1,083)

(1,288)

(1,088)

(1,050)

(1,003)

(1,018)(1,327)

62 079

73

395

183

94

393

56

0

0

449
56 325

127

0

40th St W

40th St W

67th Ave W

67th Ave W

2

2

3

2

N

S

EW

0
2

30

0 2
0

2

0 00

1

5

3

0

6

0

2 1

9

7

15

6

5 N

S

EW

0

0

2
0 0 10

Interval
Start Time RightLeft Thru Total

Eastbound Westbound Northbound Southbound
U-Turn

Rolling
HourRightLeft ThruU-Turn RightLeft ThruU-Turn RightLeft ThruU-Turn

4:00 PM 2,1990 18 72 0 33 100 0 15 87 0 20 99 50919 13 20 13

4:15 PM 2,2870 18 100 0 42 111 0 16 84 0 16 99 56219 17 28 12

4:30 PM 2,2920 9 97 0 53 89 0 12 91 0 22 110 56420 20 35 6

4:45 PM 2,2610 13 106 0 37 93 0 17 84 0 23 102 56423 19 32 15

5:00 PM 2,1930 21 102 0 50 114 0 11 77 0 18 120 59722 17 29 16

5:15 PM 0 13 88 0 43 99 0 16 73 0 16 117 56729 17 31 25

5:30 PM 0 11 66 0 47 108 0 16 93 0 18 103 53320 19 24 8

5:45 PM 0 11 89 0 28 102 0 17 85 0 11 75 49617 17 25 19

Count Total 0 114 720 0 333 816 0 120 674 0 144 825 4,392169 139 224 114

Peak Hour 0 56 393 0 183 395 0 56 325 0 79 449 2,29294 73 127 62

HV% PHF

0.95

0.92

0.94

0.93

1.1%

1.4%

0.2%

0.3%

0.8% 0.96

EB

WB

NB

SB

All

Heavy VehiclesInterval
Start Time EB NB TotalWB SB

4:00 PM 0 0 1 1 2

4:15 PM 6 1 1 0 8

4:30 PM 3 0 4 1 8

4:45 PM 1 0 2 0 3

5:00 PM 0 1 1 0 2

5:15 PM 2 0 2 1 5

5:30 PM 1 0 2 1 4

5:45 PM 2 0 0 0 2

Count Total 15 2 13 4 34

Peak Hour 6 1 9 2 18

Bicycles on RoadwayInterval
Start Time EB NB TotalWB SB

4:00 PM 0 0 0 0 0

4:15 PM 0 0 0 0 0

4:30 PM 0 0 0 0 0

4:45 PM 0 0 0 0 0

5:00 PM 0 2 0 0 2

5:15 PM 0 0 0 0 0

5:30 PM 0 0 0 0 0

5:45 PM 0 0 0 0 0

Count Total 0 2 0 0 2

Peak Hour 0 2 0 0 2

Pedestrians/Bicycles on CrosswalkInterval
Start Time EB NB TotalWB SB

4:00 PM 0 0 0 0 0

4:15 PM 0 0 0 1 1

4:30 PM 0 0 1 0 1

4:45 PM 1 2 0 1 4

5:00 PM 1 1 0 1 3

5:15 PM 0 0 1 0 1

5:30 PM 2 0 1 2 5

5:45 PM 1 0 0 0 1

Count Total 5 3 3 5 16

Peak Hour 2 3 2 2 9



 

 

Appendix B: LOS Definitions 



Highway Capacity Manual 2010/6th Edition 

 
Signalized intersection level of service (LOS) is defined in terms of a weighted average control delay for 
the entire intersection. Control delay quantifies the increase in travel time that a vehicle experiences due 
to the traffic signal control as well as provides a surrogate measure for driver discomfort and fuel 
consumption. Signalized intersection LOS is stated in terms of average control delay per vehicle (in 
seconds) during a specified time period (e.g., weekday PM peak hour). Control delay is a complex 
measure based on many variables, including signal phasing and coordination (i.e., progression of 
movements through the intersection and along the corridor), signal cycle length, and traffic volumes with 
respect to intersection capacity and resulting queues. Table 1 summarizes the LOS criteria for signalized 
intersections, as described in the Highway Capacity Manual 2010 and 6th Edition (Transportation 
Research Board, 2010 and 2016, respectively). 
 

Table 1. Level of Service Criteria for Signalized Intersections 

Level of Service 
Average Control Delay 

(seconds/vehicle) General Description 

A ≤10 Free Flow 

B >10 – 20 Stable Flow (slight delays) 

C >20 – 35 Stable flow (acceptable delays) 

D >35 – 55 
Approaching unstable flow (tolerable delay, occasionally wait through more 
than one signal cycle before proceeding) 

E >55 – 80 Unstable flow (intolerable delay) 

F1 >80 Forced flow (congested and queues fail to clear) 

Source: Highway Capacity Manual 2010 and 6th Edition, Transportation Research Board, 2010 and 2016, respectively. 
1. If the volume-to-capacity (v/c) ratio for a lane group exceeds 1.0 LOS F is assigned to the individual lane group. LOS for overall approach or 

intersection is determined solely by the control delay.   

 
 
Unsignalized intersection LOS criteria can be further reduced into two intersection types: all-way stop 
and two-way stop control. All-way stop control intersection LOS is expressed in terms of the weighted 
average control delay of the overall intersection or by approach. Two-way stop-controlled intersection 
LOS is defined in terms of the average control delay for each minor-street movement (or shared 
movement) as well as major-street left-turns. This approach is because major-street through vehicles are 
assumed to experience zero delay, a weighted average of all movements results in very low overall 
average delay, and this calculated low delay could mask deficiencies of minor movements. Table 2 shows 
LOS criteria for unsignalized intersections. 
 

Table 2. Level of Service Criteria for Unsignalized Intersections 

Level of Service Average Control Delay (seconds/vehicle) 

A 0 – 10 

B >10 – 15 

C >15 – 25 

D >25 – 35 

E >35 – 50 

F1 >50 

Source: Highway Capacity Manual 2010 and 6th Edition, Transportation Research Board, 2010 and 2016, 
respectively. 
1. If the volume-to-capacity (v/c) ratio exceeds 1.0, LOS F is assigned an individual lane group for all unsignalized 

intersections, or minor street approach at two-way stop-controlled intersections. Overall intersection LOS is 
determined solely by control delay.   

 



 

 

Appendix C: LOS Worksheets 



HCM Signalized Intersection Capacity Analysis Fircrest Prose

1: Mildred St SW & 19th St W Existing PM Peak Hour

Transpo Group Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 100 450 65 225 615 140 100 250 185 180 340 90
Future Volume (vph) 100 450 65 225 615 140 100 250 185 180 340 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.96 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3458 1770 3539 1517 1787 1881 1566 1787 3441
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3458 1770 3539 1517 1787 1881 1566 1787 3441
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 110 495 71 247 676 154 110 275 203 198 374 99
RTOR Reduction (vph) 0 13 0 0 0 102 0 0 153 0 28 0
Lane Group Flow (vph) 110 553 0 247 676 52 110 275 50 198 445 0
Confl. Peds. (#/hr) 12 8 8 12 16 8 8 16
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 1% 1% 1% 1% 1% 1%
Turn Type Prot NA Prot NA Perm Prot NA Perm Prot NA
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases 8 6
Actuated Green, G (s) 9.8 20.9 21.9 33.0 33.0 8.9 19.1 19.1 15.1 25.3
Effective Green, g (s) 9.8 20.9 21.9 33.0 33.0 8.9 19.1 19.1 15.1 25.3
Actuated g/C Ratio 0.10 0.22 0.23 0.34 0.34 0.09 0.20 0.20 0.16 0.26
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 178 745 399 1203 516 163 370 308 278 897
v/s Ratio Prot 0.06 c0.16 c0.14 0.19 0.06 c0.15 c0.11 0.13
v/s Ratio Perm 0.03 0.03
v/c Ratio 0.62 0.74 0.62 0.56 0.10 0.67 0.74 0.16 0.71 0.50
Uniform Delay, d1 41.8 35.5 33.8 26.1 21.9 42.6 36.6 32.3 38.9 30.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.4 3.5 2.0 1.9 0.4 8.4 6.9 0.1 7.0 0.2
Delay (s) 46.2 39.1 35.8 28.0 22.3 51.0 43.6 32.4 45.9 30.6
Level of Service D D D C C D D C D C
Approach Delay (s) 40.2 29.0 41.1 35.1
Approach LOS D C D D

Intersection Summary
HCM 2000 Control Delay 35.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 97.0 Sum of lost time (s) 23.0
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM 6th TWSC Fircrest Prose

2: Mildred St SW & 22nd St W Existing PM Peak Hour

Transpo Group Synchro 11 Report

Intersection
Int Delay, s/veh 0.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 0 15 0 0 0 5 545 5 0 615 10
Future Vol, veh/h 5 0 15 0 0 0 5 545 5 0 615 10
Conflicting Peds, #/hr 6 0 6 0 0 0 6 0 0 0 0 6
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 100 - 100 100 - 100
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 97 97 97 97 97 97 97 97 97 97 97 97
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 1 1 1
Mvmt Flow 5 0 15 0 0 0 5 562 5 0 634 10
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1221 1217 646 1225 1222 568 650 0 0 567 0 0
          Stage 1 640 640 - 572 572 - - - - - - -
          Stage 2 581 577 - 653 650 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.11 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.209 - -
Pot Cap-1 Maneuver 158 182 475 157 181 526 946 - - 1010 - -
          Stage 1 467 473 - 509 508 - - - - - - -
          Stage 2 503 505 - 460 468 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 156 180 470 150 179 523 941 - - 1010 - -
Mov Cap-2 Maneuver 156 180 - 150 179 - - - - - - -
          Stage 1 462 470 - 506 505 - - - - - - -
          Stage 2 497 502 - 442 465 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 17.3 0 0.1 0
HCM LOS C A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 941 - - 313 - 1010 - -
HCM Lane V/C Ratio 0.005 - - 0.066 - - - -
HCM Control Delay (s) 8.8 - - 17.3 0 0 - -
HCM Lane LOS A - - C A A - -
HCM 95th %tile Q(veh) 0 - - 0.2 - 0 - -



HCM Signalized Intersection Capacity Analysis Fircrest Prose

3: Regents Blvd W & 67th Ave W/Mildred St SW & 24th St W/Regents Blvd Existing PM Peak Hour

Transpo Group Synchro 11 Report

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR
Lane Configurations
Traffic Volume (vph) 10 15 5 5 80 345 15 100 20 10 330 95
Future Volume (vph) 10 15 5 5 80 345 15 100 20 10 330 95
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 8.0 8.0 8.0 8.0 7.0 8.0 8.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 0.97 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 1.00 0.95 0.95 0.96 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1736 1466 1787 1698 1709 1548 1805 1900 1556
Flt Permitted 0.36 1.00 0.74 0.95 0.96 1.00 0.95 1.00 1.00
Satd. Flow (perm) 644 1466 1394 1698 1709 1548 1805 1900 1556
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 10 15 5 5 82 356 15 103 21 10 340 98
RTOR Reduction (vph) 0 0 9 0 0 0 0 88 0 0 0 71
Lane Group Flow (vph) 0 25 1 0 82 185 186 15 0 31 340 27
Confl. Peds. (#/hr) 4 4 4 4 4 7 6
Heavy Vehicles (%) 7% 7% 7% 7% 1% 1% 1% 1% 0% 0% 0% 0%
Turn Type Perm NA Perm Perm Split NA Perm Prot Prot NA Perm
Protected Phases 7 8 8 1 1 6
Permitted Phases 7 7 8 8 6
Actuated Green, G (s) 7.7 7.7 18.4 18.4 18.4 18.4 2.9 33.4 33.4
Effective Green, g (s) 7.7 7.7 18.4 18.4 18.4 18.4 2.9 33.4 33.4
Actuated g/C Ratio 0.06 0.06 0.15 0.15 0.15 0.15 0.02 0.27 0.27
Clearance Time (s) 6.5 6.5 8.0 8.0 8.0 8.0 7.0 8.0 8.0
Vehicle Extension (s) 1.0 1.0 3.0 3.0 3.0 3.0 1.0 3.0 3.0
Lane Grp Cap (vph) 40 92 209 255 257 232 42 518 424
v/s Ratio Prot c0.11 0.11 0.02 c0.18
v/s Ratio Perm c0.04 0.00 0.06 0.01 0.02
v/c Ratio 0.62 0.01 0.39 0.73 0.72 0.07 0.74 0.66 0.06
Uniform Delay, d1 55.9 53.7 46.9 49.5 49.5 44.6 59.3 39.4 32.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.9 0.0 1.2 9.8 9.7 0.1 44.0 3.0 0.1
Delay (s) 75.8 53.7 48.1 59.4 59.2 44.7 103.3 42.4 32.9
Level of Service E D D E E D F D C
Approach Delay (s) 69.5 54.9 44.4
Approach LOS E D D

Intersection Summary
HCM 2000 Control Delay 49.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 122.3 Sum of lost time (s) 39.0
Intersection Capacity Utilization 91.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Fircrest Prose

3: Regents Blvd W & 67th Ave W/Mildred St SW & 24th St W/Regents Blvd Existing PM Peak Hour

Transpo Group Synchro 11 Report

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2
Lane Configurations
Traffic Volume (vph) 55 445 155 15 10 165 220 10
Future Volume (vph) 55 445 155 15 10 165 220 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 8.0 8.0 9.5 9.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 0.98 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1787 1881 1521 1729 1527
Flt Permitted 0.95 1.00 1.00 0.97 1.00
Satd. Flow (perm) 1787 1881 1521 1763 1527
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 57 459 160 15 10 170 227 10
RTOR Reduction (vph) 0 0 123 0 0 0 203 0
Lane Group Flow (vph) 57 459 52 0 0 180 34 0
Confl. Peds. (#/hr) 6 4 7 7 4 6
Heavy Vehicles (%) 1% 1% 1% 1% 2% 2% 2% 2%
Turn Type Prot NA Perm Perm Perm Perm
Protected Phases 5 2
Permitted Phases 2 4 4 4
Actuated Green, G (s) 6.0 36.5 36.5 17.8 17.8
Effective Green, g (s) 6.0 36.5 36.5 17.8 17.8
Actuated g/C Ratio 0.05 0.30 0.30 0.15 0.15
Clearance Time (s) 7.0 8.0 8.0 9.5 9.5
Vehicle Extension (s) 1.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 87 561 453 256 222
v/s Ratio Prot 0.03 c0.24
v/s Ratio Perm 0.03 c0.10 0.02
v/c Ratio 0.66 0.82 0.12 0.70 0.16
Uniform Delay, d1 57.1 39.8 31.2 49.7 45.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.7 9.0 0.1 8.5 0.3
Delay (s) 69.9 48.9 31.3 58.2 46.0
Level of Service E D C E D
Approach Delay (s) 46.1 51.3
Approach LOS D D

Intersection Summary



HCM 6th Signalized Intersection Summary Fircrest Prose

4: Bridgeport Way W & 27th St W Existing PM Peak Hour

Transpo Group Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 225 225 100 215 305 95 135 615 115 85 650 255
Future Volume (veh/h) 225 225 100 215 305 95 135 615 115 85 650 255
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 232 232 103 222 314 98 139 634 119 88 670 263
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 419 422 483 469 412 430 335 918 172 302 996 643
Arrive On Green 0.13 0.22 0.22 0.12 0.22 0.22 0.08 0.31 0.31 0.05 0.28 0.28
Sat Flow, veh/h 1795 1885 1589 1795 1885 1589 1795 3001 562 1795 3582 1566
Grp Volume(v), veh/h 232 232 103 222 314 98 139 378 375 88 670 263
Grp Sat Flow(s),veh/h/ln 1795 1885 1589 1795 1885 1589 1795 1791 1772 1795 1791 1566
Q Serve(g_s), s 5.6 6.3 2.8 5.3 9.0 2.8 3.1 10.7 10.8 1.9 9.6 6.9
Cycle Q Clear(g_c), s 5.6 6.3 2.8 5.3 9.0 2.8 3.1 10.7 10.8 1.9 9.6 6.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.32 1.00 1.00
Lane Grp Cap(c), veh/h 419 422 483 469 412 430 335 548 542 302 996 643
V/C Ratio(X) 0.55 0.55 0.21 0.47 0.76 0.23 0.41 0.69 0.69 0.29 0.67 0.41
Avail Cap(c_a), veh/h 1304 897 883 1363 897 838 689 1100 1088 831 2199 1169
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 15.0 19.9 15.0 14.4 21.2 16.4 14.0 17.6 17.7 13.7 18.5 12.2
Incr Delay (d2), s/veh 0.4 0.4 0.1 0.3 1.1 0.1 0.3 0.6 0.6 0.2 0.3 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.1 2.6 0.9 1.9 3.8 0.9 1.1 4.0 4.0 0.7 3.6 2.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 15.5 20.3 15.1 14.7 22.3 16.5 14.3 18.2 18.3 13.9 18.8 12.3
LnGrp LOS B C B B C B B B B B B B
Approach Vol, veh/h 567 634 892 1021
Approach Delay, s/veh 17.4 18.7 17.6 16.7
Approach LOS B B B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.6 20.6 11.2 17.4 7.0 22.2 11.5 17.1
Change Period (Y+Rc), s 4.0 4.5 4.0 4.5 4.0 4.5 4.0 4.5
Max Green Setting (Gmax), s 16.0 35.5 36.0 27.5 20.0 35.5 36.0 27.5
Max Q Clear Time (g_c+I1), s 5.1 11.6 7.3 8.3 3.9 12.8 7.6 11.0
Green Ext Time (p_c), s 0.0 3.7 0.1 1.0 0.0 3.2 0.1 1.2

Intersection Summary
HCM 6th Ctrl Delay 17.5
HCM 6th LOS B



HCM 6th Signalized Intersection Summary Fircrest Prose

5: 67th Ave W & 35th St SW Existing PM Peak Hour

Transpo Group Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 15 60 5 15 15 60 430 5 20 535 95
Future Volume (veh/h) 60 15 60 5 15 15 60 430 5 20 535 95
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 63 16 63 5 16 16 63 453 5 21 563 100
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 320 52 125 192 153 134 489 886 750 583 886 750
Arrive On Green 0.18 0.18 0.18 0.18 0.18 0.18 0.47 0.47 0.47 0.47 0.47 0.47
Sat Flow, veh/h 579 291 693 126 846 740 784 1900 1608 948 1900 1608
Grp Volume(v), veh/h 142 0 0 37 0 0 63 453 5 21 563 100
Grp Sat Flow(s),veh/h/ln 1562 0 0 1712 0 0 784 1900 1608 948 1900 1608
Q Serve(g_s), s 1.3 0.0 0.0 0.0 0.0 0.0 1.6 4.0 0.0 0.4 5.4 0.9
Cycle Q Clear(g_c), s 1.9 0.0 0.0 0.4 0.0 0.0 7.0 4.0 0.0 4.4 5.4 0.9
Prop In Lane 0.44 0.44 0.14 0.43 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 498 0 0 479 0 0 489 886 750 583 886 750
V/C Ratio(X) 0.29 0.00 0.00 0.08 0.00 0.00 0.13 0.51 0.01 0.04 0.64 0.13
Avail Cap(c_a), veh/h 1238 0 0 1288 0 0 1279 2801 2371 1538 2801 2371
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.8 0.0 0.0 8.3 0.0 0.0 7.5 4.5 3.4 6.0 4.9 3.7
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.0 0.1 0.0 0.0 0.2 0.4 0.0 0.0 0.6 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 9.0 0.0 0.0 8.3 0.0 0.0 7.6 4.7 3.4 6.1 5.2 3.7
LnGrp LOS A A A A A A A A A A A A
Approach Vol, veh/h 142 37 521 684
Approach Delay, s/veh 9.0 8.3 5.0 5.0
Approach LOS A A A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 15.7 8.3 15.7 8.3
Change Period (Y+Rc), s 4.5 4.0 4.5 4.0
Max Green Setting (Gmax), s 35.5 16.0 35.5 16.0
Max Q Clear Time (g_c+I1), s 7.4 2.4 9.0 3.9
Green Ext Time (p_c), s 2.7 0.1 2.2 0.4

Intersection Summary
HCM 6th Ctrl Delay 5.5
HCM 6th LOS A



HCM 6th Signalized Intersection Summary Fircrest Prose

6: 67th Ave W & 40th St W/Emerson St Existing PM Peak Hour

Transpo Group Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 55 395 95 185 395 75 55 325 125 80 450 60
Future Volume (veh/h) 55 395 95 185 395 75 55 325 125 80 450 60
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 57 411 99 193 411 78 57 339 130 83 469 62
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 1 1 1 1 1 1 0 0 0 0 0 0
Cap, veh/h 74 509 429 184 509 97 72 529 447 107 566 478
Arrive On Green 0.04 0.27 0.27 0.10 0.33 0.33 0.04 0.28 0.28 0.06 0.30 0.30
Sat Flow, veh/h 1795 1885 1589 1795 1539 292 1810 1900 1604 1810 1900 1605
Grp Volume(v), veh/h 57 411 99 193 0 489 57 339 130 83 469 62
Grp Sat Flow(s),veh/h/ln 1795 1885 1589 1795 0 1831 1810 1900 1604 1810 1900 1605
Q Serve(g_s), s 1.8 11.9 2.8 6.0 0.0 14.3 1.8 9.2 3.7 2.7 13.5 1.7
Cycle Q Clear(g_c), s 1.8 11.9 2.8 6.0 0.0 14.3 1.8 9.2 3.7 2.7 13.5 1.7
Prop In Lane 1.00 1.00 1.00 0.16 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 74 509 429 184 0 606 72 529 447 107 566 478
V/C Ratio(X) 0.77 0.81 0.23 1.05 0.00 0.81 0.79 0.64 0.29 0.78 0.83 0.13
Avail Cap(c_a), veh/h 184 1303 1098 184 0 1265 648 1151 972 648 1151 972
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 27.8 20.0 16.7 26.3 0.0 17.9 27.9 18.6 16.6 27.2 19.2 15.0
Incr Delay (d2), s/veh 6.1 1.2 0.1 80.2 0.0 1.0 7.2 0.5 0.1 4.5 1.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.9 4.9 1.0 6.5 0.0 5.5 0.9 3.7 1.3 1.2 5.5 0.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 33.9 21.2 16.8 106.5 0.0 18.9 35.1 19.0 16.7 31.6 20.4 15.1
LnGrp LOS C C B F A B D B B C C B
Approach Vol, veh/h 567 682 526 614
Approach Delay, s/veh 21.7 43.7 20.2 21.4
Approach LOS C D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 7.5 20.8 6.4 23.9 6.3 22.0 10.0 20.3
Change Period (Y+Rc), s 4.0 4.5 4.0 4.5 4.0 4.5 4.0 4.5
Max Green Setting (Gmax), s 21.0 35.5 6.0 40.5 21.0 35.5 6.0 40.5
Max Q Clear Time (g_c+I1), s 4.7 11.2 3.8 16.3 3.8 15.5 8.0 13.9
Green Ext Time (p_c), s 0.0 1.5 0.0 2.1 0.0 2.0 0.0 1.8

Intersection Summary
HCM 6th Ctrl Delay 27.6
HCM 6th LOS C



HCM Signalized Intersection Capacity Analysis Fircrest Prose

1: Mildred St W & 19th St W Future (2026) Without-Project PM Peak Hour

Transpo Group Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 110 485 70 260 660 150 105 270 210 190 370 100
Future Volume (vph) 110 485 70 260 660 150 105 270 210 190 370 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.96 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3457 1770 3539 1517 1787 1881 1566 1787 3438
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3457 1770 3539 1517 1787 1881 1566 1787 3438
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 121 533 77 286 725 165 115 297 231 209 407 110
RTOR Reduction (vph) 0 13 0 0 0 111 0 0 159 0 29 0
Lane Group Flow (vph) 121 597 0 286 725 54 115 297 72 209 488 0
Confl. Peds. (#/hr) 12 8 8 12 16 8 8 16
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 1% 1% 1% 1% 1% 1%
Turn Type Prot NA Prot NA Perm Prot NA Perm Prot NA
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases 8 6
Actuated Green, G (s) 10.5 21.2 21.2 31.9 31.9 9.5 19.8 19.8 14.8 25.1
Effective Green, g (s) 10.5 21.2 21.2 31.9 31.9 9.5 19.8 19.8 14.8 25.1
Actuated g/C Ratio 0.11 0.22 0.22 0.33 0.33 0.10 0.20 0.20 0.15 0.26
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 191 755 386 1163 498 175 383 319 272 889
v/s Ratio Prot 0.07 c0.17 c0.16 0.20 0.06 c0.16 c0.12 0.14
v/s Ratio Perm 0.04 0.05
v/c Ratio 0.63 0.79 0.74 0.62 0.11 0.66 0.78 0.23 0.77 0.55
Uniform Delay, d1 41.4 35.8 35.3 27.5 22.7 42.2 36.5 32.2 39.5 31.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.0 5.3 6.6 2.5 0.4 6.6 8.7 0.1 11.1 0.4
Delay (s) 46.4 41.1 41.9 30.0 23.1 48.8 45.2 32.3 50.6 31.4
Level of Service D D D C C D D C D C
Approach Delay (s) 42.0 31.9 41.2 36.9
Approach LOS D C D D

Intersection Summary
HCM 2000 Control Delay 37.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 97.0 Sum of lost time (s) 23.0
Intersection Capacity Utilization 74.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM 6th TWSC Fircrest Prose

2: Mildred St W & 22nd St W/Central Site Access Future (2026) Without-Project PM Peak Hour

Transpo Group Synchro 11 Report

Intersection
Int Delay, s/veh 0.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 20 0 20 0 0 0 10 580 5 0 660 35
Future Vol, veh/h 20 0 20 0 0 0 10 580 5 0 660 35
Conflicting Peds, #/hr 6 0 6 0 0 0 6 0 0 0 0 6
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 100 - 100 100 - 100
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 97 97 97 97 97 97 97 97 97 97 97 97
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 1 1 1
Mvmt Flow 21 0 21 0 0 0 10 598 5 0 680 36
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1313 1309 692 1333 1340 604 722 0 0 603 0 0
          Stage 1 686 686 - 618 618 - - - - - - -
          Stage 2 627 623 - 715 722 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.11 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.209 - -
Pot Cap-1 Maneuver 137 161 447 132 154 502 889 - - 979 - -
          Stage 1 441 451 - 480 484 - - - - - - -
          Stage 2 475 481 - 425 434 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 134 158 442 124 151 499 884 - - 979 - -
Mov Cap-2 Maneuver 134 158 - 124 151 - - - - - - -
          Stage 1 434 448 - 475 479 - - - - - - -
          Stage 2 467 476 - 403 431 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 26.8 0 0.2 0
HCM LOS D A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 884 - - 206 - 979 - -
HCM Lane V/C Ratio 0.012 - - 0.2 - - - -
HCM Control Delay (s) 9.1 - - 26.8 0 0 - -
HCM Lane LOS A - - D A A - -
HCM 95th %tile Q(veh) 0 - - 0.7 - 0 - -



HCM Signalized Intersection Capacity Analysis Fircrest Prose

3: Regents Blvd W & 67th Ave W/Mildred St W & 24th St W/Regents BlvdFuture (2026) Without-Project PM Peak Hour

Transpo Group Synchro 11 Report

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR
Lane Configurations
Traffic Volume (vph) 10 15 5 5 85 365 15 105 20 10 360 100
Future Volume (vph) 10 15 5 5 85 365 15 105 20 10 360 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 8.0 8.0 8.0 8.0 7.0 8.0 8.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 0.97 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 1.00 0.95 0.95 0.96 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1735 1465 1787 1698 1708 1547 1805 1900 1555
Flt Permitted 0.35 1.00 0.74 0.95 0.96 1.00 0.95 1.00 1.00
Satd. Flow (perm) 612 1465 1394 1698 1708 1547 1805 1900 1555
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 10 15 5 5 88 376 15 108 21 10 371 103
RTOR Reduction (vph) 0 0 9 0 0 0 0 92 0 0 0 72
Lane Group Flow (vph) 0 25 1 0 88 196 195 16 0 31 371 31
Confl. Peds. (#/hr) 4 4 4 4 4 7 6
Heavy Vehicles (%) 7% 7% 7% 7% 1% 1% 1% 1% 0% 0% 0% 0%
Turn Type Perm NA Perm Perm Split NA Perm Prot Prot NA Perm
Protected Phases 7 8 8 1 1 6
Permitted Phases 7 7 8 8 6
Actuated Green, G (s) 8.1 8.1 19.0 19.0 19.0 19.0 3.1 38.5 38.5
Effective Green, g (s) 8.1 8.1 19.0 19.0 19.0 19.0 3.1 38.5 38.5
Actuated g/C Ratio 0.06 0.06 0.15 0.15 0.15 0.15 0.02 0.30 0.30
Clearance Time (s) 6.5 6.5 8.0 8.0 8.0 8.0 7.0 8.0 8.0
Vehicle Extension (s) 1.0 1.0 3.0 3.0 3.0 3.0 1.0 3.0 3.0
Lane Grp Cap (vph) 38 91 204 249 250 227 43 565 463
v/s Ratio Prot c0.12 0.11 0.02 c0.20
v/s Ratio Perm c0.04 0.00 0.06 0.01 0.02
v/c Ratio 0.66 0.01 0.43 0.79 0.78 0.07 0.72 0.66 0.07
Uniform Delay, d1 59.2 56.8 50.2 53.2 53.1 47.5 62.7 39.6 32.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 27.1 0.0 1.5 15.1 14.5 0.1 39.5 2.8 0.1
Delay (s) 86.4 56.8 51.7 68.3 67.7 47.7 102.2 42.4 32.6
Level of Service F E D E E D F D C
Approach Delay (s) 77.9 61.8 44.1
Approach LOS E E D

Intersection Summary
HCM 2000 Control Delay 52.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 129.3 Sum of lost time (s) 39.0
Intersection Capacity Utilization 94.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Fircrest Prose

3: Regents Blvd W & 67th Ave W/Mildred St W & 24th St W/Regents BlvdFuture (2026) Without-Project PM Peak Hour

Transpo Group Synchro 11 Report

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2
Lane Configurations
Traffic Volume (vph) 60 480 165 15 10 175 235 10
Future Volume (vph) 60 480 165 15 10 175 235 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 8.0 8.0 9.5 9.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 0.98 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1787 1881 1519 1727 1525
Flt Permitted 0.95 1.00 1.00 0.97 1.00
Satd. Flow (perm) 1787 1881 1519 1764 1525
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 62 495 170 15 10 180 242 10
RTOR Reduction (vph) 0 0 125 0 0 0 206 0
Lane Group Flow (vph) 62 495 60 0 0 190 46 0
Confl. Peds. (#/hr) 6 4 7 7 4 6
Heavy Vehicles (%) 1% 1% 1% 1% 2% 2% 2% 2%
Turn Type Prot NA Perm Perm Perm Perm
Protected Phases 5 2
Permitted Phases 2 4 4 4
Actuated Green, G (s) 6.3 41.7 41.7 18.4 18.4
Effective Green, g (s) 6.3 41.7 41.7 18.4 18.4
Actuated g/C Ratio 0.05 0.32 0.32 0.14 0.14
Clearance Time (s) 7.0 8.0 8.0 9.5 9.5
Vehicle Extension (s) 1.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 87 606 489 251 217
v/s Ratio Prot 0.03 c0.26
v/s Ratio Perm 0.04 c0.11 0.03
v/c Ratio 0.71 0.82 0.12 0.76 0.21
Uniform Delay, d1 60.6 40.3 30.9 53.3 49.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.4 8.4 0.1 12.3 0.5
Delay (s) 81.0 48.7 31.0 65.6 49.5
Level of Service F D C E D
Approach Delay (s) 47.0 56.4
Approach LOS D E

Intersection Summary



HCM 6th Signalized Intersection Summary Fircrest Prose

4: Bridgeport Way W & 27th St W Future (2026) Without-Project PM Peak Hour

Transpo Group Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 240 240 105 230 325 100 145 655 120 90 690 270
Future Volume (veh/h) 240 240 105 230 325 100 145 655 120 90 690 270
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 247 247 108 237 335 103 149 675 124 93 711 278
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 413 435 500 466 425 444 326 939 172 290 1011 656
Arrive On Green 0.13 0.23 0.23 0.13 0.23 0.23 0.08 0.31 0.31 0.05 0.28 0.28
Sat Flow, veh/h 1795 1885 1589 1795 1885 1589 1795 3012 553 1795 3582 1566
Grp Volume(v), veh/h 247 247 108 237 335 103 149 401 398 93 711 278
Grp Sat Flow(s),veh/h/ln 1795 1885 1589 1795 1885 1589 1795 1791 1774 1795 1791 1566
Q Serve(g_s), s 6.3 7.2 3.1 6.0 10.4 3.1 3.6 12.3 12.3 2.1 11.0 7.8
Cycle Q Clear(g_c), s 6.3 7.2 3.1 6.0 10.4 3.1 3.6 12.3 12.3 2.1 11.0 7.8
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.31 1.00 1.00
Lane Grp Cap(c), veh/h 413 435 500 466 425 444 326 559 553 290 1011 656
V/C Ratio(X) 0.60 0.57 0.22 0.51 0.79 0.23 0.46 0.72 0.72 0.32 0.70 0.42
Avail Cap(c_a), veh/h 1216 838 839 1279 838 792 640 1027 1017 774 2054 1113
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 15.9 21.1 15.6 15.2 22.6 17.2 14.9 18.9 18.9 14.6 19.9 12.8
Incr Delay (d2), s/veh 0.5 0.4 0.1 0.3 1.2 0.1 0.4 0.7 0.7 0.2 0.3 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 3.0 1.0 2.3 4.4 1.1 1.3 4.7 4.7 0.8 4.2 2.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.4 21.5 15.7 15.5 23.8 17.3 15.3 19.5 19.6 14.8 20.2 13.0
LnGrp LOS B C B B C B B B B B C B
Approach Vol, veh/h 602 675 948 1082
Approach Delay, s/veh 18.4 19.9 18.9 17.9
Approach LOS B B B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 9.2 22.0 12.0 18.8 7.3 23.8 12.3 18.5
Change Period (Y+Rc), s 4.0 4.5 4.0 4.5 4.0 4.5 4.0 4.5
Max Green Setting (Gmax), s 16.0 35.5 36.0 27.5 20.0 35.5 36.0 27.5
Max Q Clear Time (g_c+I1), s 5.6 13.0 8.0 9.2 4.1 14.3 8.3 12.4
Green Ext Time (p_c), s 0.0 3.9 0.1 1.0 0.0 3.4 0.1 1.3

Intersection Summary
HCM 6th Ctrl Delay 18.7
HCM 6th LOS B



HCM 6th Signalized Intersection Summary Fircrest Prose

5: 67th Ave W & 35th St SW Future (2026) Without-Project PM Peak Hour

Transpo Group Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 65 15 65 5 15 15 65 465 5 20 570 100
Future Volume (veh/h) 65 15 65 5 15 15 65 465 5 20 570 100
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 68 16 68 5 16 16 68 489 5 21 600 105
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 310 50 126 182 154 134 470 924 782 565 924 782
Arrive On Green 0.18 0.18 0.18 0.18 0.18 0.18 0.49 0.49 0.49 0.49 0.49 0.49
Sat Flow, veh/h 584 278 698 121 852 742 754 1900 1609 917 1900 1609
Grp Volume(v), veh/h 152 0 0 37 0 0 68 489 5 21 600 105
Grp Sat Flow(s),veh/h/ln 1560 0 0 1716 0 0 754 1900 1609 917 1900 1609
Q Serve(g_s), s 1.5 0.0 0.0 0.0 0.0 0.0 1.9 4.5 0.0 0.4 6.0 0.9
Cycle Q Clear(g_c), s 2.2 0.0 0.0 0.4 0.0 0.0 7.9 4.5 0.0 5.0 6.0 0.9
Prop In Lane 0.45 0.45 0.14 0.43 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 486 0 0 470 0 0 470 924 782 565 924 782
V/C Ratio(X) 0.31 0.00 0.00 0.08 0.00 0.00 0.14 0.53 0.01 0.04 0.65 0.13
Avail Cap(c_a), veh/h 1169 0 0 1218 0 0 1155 2647 2241 1397 2647 2241
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 9.4 0.0 0.0 8.7 0.0 0.0 7.9 4.5 3.4 6.2 4.9 3.6
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.0 0.0 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.5 0.0 0.0 0.1 0.0 0.0 0.2 0.5 0.0 0.0 0.7 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 9.6 0.0 0.0 8.8 0.0 0.0 7.9 4.7 3.4 6.3 5.2 3.6
LnGrp LOS A A A A A A A A A A A A
Approach Vol, veh/h 152 37 562 726
Approach Delay, s/veh 9.6 8.8 5.1 5.0
Approach LOS A A A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 16.9 8.6 16.9 8.6
Change Period (Y+Rc), s 4.5 4.0 4.5 4.0
Max Green Setting (Gmax), s 35.5 16.0 35.5 16.0
Max Q Clear Time (g_c+I1), s 8.0 2.4 9.9 4.2
Green Ext Time (p_c), s 3.0 0.1 2.4 0.4

Intersection Summary
HCM 6th Ctrl Delay 5.6
HCM 6th LOS A



HCM 6th Signalized Intersection Summary Fircrest Prose

6: 67th Ave W & 40th St W/Emerson St Future (2026) Without-Project PM Peak Hour

Transpo Group Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 420 100 195 420 80 60 355 135 85 480 65
Future Volume (veh/h) 60 420 100 195 420 80 60 355 135 85 480 65
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 62 438 104 203 438 83 62 370 141 89 500 68
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 1 1 1 1 1 1 0 0 0 0 0 0
Cap, veh/h 78 530 447 171 512 97 79 552 467 115 590 499
Arrive On Green 0.04 0.28 0.28 0.10 0.33 0.33 0.04 0.29 0.29 0.06 0.31 0.31
Sat Flow, veh/h 1795 1885 1589 1795 1539 292 1810 1900 1605 1810 1900 1605
Grp Volume(v), veh/h 62 438 104 203 0 521 62 370 141 89 500 68
Grp Sat Flow(s),veh/h/ln 1795 1885 1589 1795 0 1831 1810 1900 1605 1810 1900 1605
Q Serve(g_s), s 2.2 13.7 3.2 6.0 0.0 16.8 2.1 10.8 4.3 3.1 15.5 1.9
Cycle Q Clear(g_c), s 2.2 13.7 3.2 6.0 0.0 16.8 2.1 10.8 4.3 3.1 15.5 1.9
Prop In Lane 1.00 1.00 1.00 0.16 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 78 530 447 171 0 609 79 552 467 115 590 499
V/C Ratio(X) 0.79 0.83 0.23 1.19 0.00 0.86 0.78 0.67 0.30 0.77 0.85 0.14
Avail Cap(c_a), veh/h 171 1210 1020 171 0 1175 602 1069 903 602 1069 903
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 29.9 21.2 17.4 28.6 0.0 19.6 29.9 19.7 17.4 29.1 20.3 15.7
Incr Delay (d2), s/veh 6.5 1.3 0.1 128.9 0.0 1.4 6.2 0.5 0.1 4.1 1.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 5.7 1.1 8.6 0.0 6.7 1.0 4.5 1.5 1.4 6.5 0.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 36.4 22.5 17.5 157.5 0.0 21.0 36.1 20.2 17.5 33.2 21.7 15.7
LnGrp LOS D C B F A C D C B C C B
Approach Vol, veh/h 604 724 573 657
Approach Delay, s/veh 23.1 59.3 21.3 22.6
Approach LOS C E C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.0 22.8 6.8 25.5 6.8 24.1 10.0 22.2
Change Period (Y+Rc), s 4.0 4.5 4.0 4.5 4.0 4.5 4.0 4.5
Max Green Setting (Gmax), s 21.0 35.5 6.0 40.5 21.0 35.5 6.0 40.5
Max Q Clear Time (g_c+I1), s 5.1 12.8 4.2 18.8 4.1 17.5 8.0 15.7
Green Ext Time (p_c), s 0.0 1.7 0.0 2.2 0.0 2.1 0.0 2.0

Intersection Summary
HCM 6th Ctrl Delay 32.8
HCM 6th LOS C



HCM Signalized Intersection Capacity Analysis Fircrest Prose

1: Mildred St W & 19th St W Future (2026) With-Project PM Peak Hour

Transpo Group Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 110 485 76 309 660 150 110 284 245 190 388 100
Future Volume (vph) 110 485 76 309 660 150 110 284 245 190 388 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.96 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3451 1770 3539 1517 1787 1881 1566 1787 3443
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3451 1770 3539 1517 1787 1881 1566 1787 3443
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 121 533 84 340 725 165 121 312 269 209 426 110
RTOR Reduction (vph) 0 14 0 0 0 111 0 0 175 0 27 0
Lane Group Flow (vph) 121 603 0 340 725 54 121 312 94 209 509 0
Confl. Peds. (#/hr) 12 8 8 12 16 8 8 16
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 1% 1% 1% 1% 1% 1%
Turn Type Prot NA Prot NA Perm Prot NA Perm Prot NA
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases 8 6
Actuated Green, G (s) 10.3 21.3 20.6 31.6 31.6 9.9 20.4 20.4 14.7 25.2
Effective Green, g (s) 10.3 21.3 20.6 31.6 31.6 9.9 20.4 20.4 14.7 25.2
Actuated g/C Ratio 0.11 0.22 0.21 0.33 0.33 0.10 0.21 0.21 0.15 0.26
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 187 757 375 1152 494 182 395 329 270 894
v/s Ratio Prot 0.07 c0.17 c0.19 0.20 0.07 c0.17 c0.12 c0.15
v/s Ratio Perm 0.04 0.06
v/c Ratio 0.65 0.80 0.91 0.63 0.11 0.66 0.79 0.28 0.77 0.57
Uniform Delay, d1 41.6 35.8 37.3 27.7 22.9 42.0 36.3 32.2 39.6 31.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.7 5.4 24.2 2.6 0.4 6.9 9.4 0.2 11.9 0.5
Delay (s) 47.3 41.2 61.5 30.3 23.3 48.9 45.6 32.3 51.4 31.7
Level of Service D D E C C D D C D C
Approach Delay (s) 42.2 38.0 41.1 37.2
Approach LOS D D D D

Intersection Summary
HCM 2000 Control Delay 39.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 97.0 Sum of lost time (s) 23.0
Intersection Capacity Utilization 78.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM 6th Signalized Intersection Summary Fircrest Prose

2: Mildred St W & 22nd St W/Central Site Access Future (2026) With-Project PM Peak Hour

Transpo Group Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 0 20 38 0 39 10 604 27 78 656 35
Future Volume (veh/h) 20 0 20 38 0 39 10 604 27 78 656 35
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 0.98 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1885 1885 1885
Adj Flow Rate, veh/h 21 0 21 39 0 40 10 623 28 80 676 36
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 1 1 1
Cap, veh/h 220 20 88 225 11 86 387 822 691 463 935 788
Arrive On Green 0.11 0.00 0.11 0.11 0.00 0.11 0.01 0.43 0.43 0.08 0.50 0.50
Sat Flow, veh/h 616 186 802 666 97 783 1810 1900 1599 1795 1885 1588
Grp Volume(v), veh/h 42 0 0 79 0 0 10 623 28 80 676 36
Grp Sat Flow(s),veh/h/ln 1603 0 0 1546 0 0 1810 1900 1599 1795 1885 1588
Q Serve(g_s), s 0.0 0.0 0.0 0.8 0.0 0.0 0.1 9.8 0.4 0.8 10.0 0.4
Cycle Q Clear(g_c), s 0.8 0.0 0.0 1.6 0.0 0.0 0.1 9.8 0.4 0.8 10.0 0.4
Prop In Lane 0.50 0.50 0.49 0.51 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 329 0 0 322 0 0 387 822 691 463 935 788
V/C Ratio(X) 0.13 0.00 0.00 0.25 0.00 0.00 0.03 0.76 0.04 0.17 0.72 0.05
Avail Cap(c_a), veh/h 915 0 0 912 0 0 618 1258 1059 578 1248 1052
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 14.4 0.0 0.0 14.7 0.0 0.0 6.3 8.5 5.8 6.0 7.0 4.6
Incr Delay (d2), s/veh 0.2 0.0 0.0 0.4 0.0 0.0 0.0 1.5 0.0 0.2 1.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.5 0.0 0.0 0.0 2.8 0.1 0.2 2.5 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.6 0.0 0.0 15.1 0.0 0.0 6.4 10.0 5.8 6.2 8.4 4.6
LnGrp LOS B A A B A A A A A A A A
Approach Vol, veh/h 42 79 661 792
Approach Delay, s/veh 14.6 15.1 9.7 8.0
Approach LOS B B A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 7.2 19.8 8.4 5.0 22.1 8.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 23.5 18.0 5.0 23.5 18.0
Max Q Clear Time (g_c+I1), s 2.8 11.8 2.8 2.1 12.0 3.6
Green Ext Time (p_c), s 0.0 3.4 0.1 0.0 3.7 0.3

Intersection Summary
HCM 6th Ctrl Delay 9.3
HCM 6th LOS A



HCM Signalized Intersection Capacity Analysis Fircrest Prose

3: Regents Blvd W & 67th Ave W/Mildred St W & 24th St W/Regents BlvdFuture (2026) With-Project PM Peak Hour

Transpo Group Synchro 11 Report

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR
Lane Configurations
Traffic Volume (vph) 10 15 5 5 85 365 15 111 20 10 385 100
Future Volume (vph) 10 15 5 5 85 365 15 111 20 10 385 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 8.0 8.0 8.0 8.0 7.0 8.0 8.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 0.97 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.98 1.00 0.95 0.95 0.96 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1735 1465 1787 1698 1708 1547 1805 1900 1554
Flt Permitted 0.35 1.00 0.74 0.95 0.96 1.00 0.95 1.00 1.00
Satd. Flow (perm) 612 1465 1394 1698 1708 1547 1805 1900 1554
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 10 15 5 5 88 376 15 114 21 10 397 103
RTOR Reduction (vph) 0 0 9 0 0 0 0 97 0 0 0 73
Lane Group Flow (vph) 0 25 1 0 88 196 195 17 0 31 397 30
Confl. Peds. (#/hr) 4 4 4 4 4 7 6
Heavy Vehicles (%) 7% 7% 7% 7% 1% 1% 1% 1% 0% 0% 0% 0%
Turn Type Perm NA Perm Perm Split NA Perm Prot Prot NA Perm
Protected Phases 7 8 8 1 1 6
Permitted Phases 7 7 8 8 6
Actuated Green, G (s) 8.1 8.1 19.1 19.1 19.1 19.1 3.1 38.3 38.3
Effective Green, g (s) 8.1 8.1 19.1 19.1 19.1 19.1 3.1 38.3 38.3
Actuated g/C Ratio 0.06 0.06 0.15 0.15 0.15 0.15 0.02 0.29 0.29
Clearance Time (s) 6.5 6.5 8.0 8.0 8.0 8.0 7.0 8.0 8.0
Vehicle Extension (s) 1.0 1.0 3.0 3.0 3.0 3.0 1.0 3.0 3.0
Lane Grp Cap (vph) 37 90 203 248 249 226 42 556 455
v/s Ratio Prot c0.12 0.11 0.02 c0.21
v/s Ratio Perm c0.04 0.00 0.06 0.01 0.02
v/c Ratio 0.68 0.01 0.43 0.79 0.78 0.07 0.74 0.71 0.07
Uniform Delay, d1 60.0 57.5 50.9 53.9 53.8 48.2 63.4 41.3 33.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 32.1 0.0 1.5 15.6 14.8 0.1 44.0 4.3 0.1
Delay (s) 92.1 57.5 52.4 69.5 68.6 48.3 107.4 45.6 33.4
Level of Service F E D E E D F D C
Approach Delay (s) 82.2 62.6 46.9
Approach LOS F E D

Intersection Summary
HCM 2000 Control Delay 54.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 130.7 Sum of lost time (s) 39.0
Intersection Capacity Utilization 95.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Fircrest Prose

3: Regents Blvd W & 67th Ave W/Mildred St W & 24th St W/Regents BlvdFuture (2026) With-Project PM Peak Hour

Transpo Group Synchro 11 Report

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2
Lane Configurations
Traffic Volume (vph) 64 497 178 15 10 194 235 10
Future Volume (vph) 64 497 178 15 10 194 235 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 8.0 8.0 9.5 9.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 0.98 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1787 1881 1518 1728 1525
Flt Permitted 0.95 1.00 1.00 0.97 1.00
Satd. Flow (perm) 1787 1881 1518 1769 1525
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 66 512 184 15 10 200 242 10
RTOR Reduction (vph) 0 0 135 0 0 0 204 0
Lane Group Flow (vph) 66 512 64 0 0 210 48 0
Confl. Peds. (#/hr) 6 4 7 7 4 6
Heavy Vehicles (%) 1% 1% 1% 1% 2% 2% 2% 2%
Turn Type Prot NA Perm Perm Perm Perm
Protected Phases 5 2
Permitted Phases 2 4 4 4
Actuated Green, G (s) 6.6 41.8 41.8 19.6 19.6
Effective Green, g (s) 6.6 41.8 41.8 19.6 19.6
Actuated g/C Ratio 0.05 0.32 0.32 0.15 0.15
Clearance Time (s) 7.0 8.0 8.0 9.5 9.5
Vehicle Extension (s) 1.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 90 601 485 265 228
v/s Ratio Prot 0.04 c0.27
v/s Ratio Perm 0.04 c0.12 0.03
v/c Ratio 0.73 0.85 0.13 0.79 0.21
Uniform Delay, d1 61.2 41.6 31.6 53.6 48.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 23.1 11.2 0.1 14.9 0.5
Delay (s) 84.2 52.8 31.7 68.5 49.2
Level of Service F D C E D
Approach Delay (s) 50.0 58.0
Approach LOS D E

Intersection Summary



HCM 6th Signalized Intersection Summary Fircrest Prose

4: Bridgeport Way W & 27th St W Future (2026) With-Project PM Peak Hour

Transpo Group Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 240 247 105 234 330 104 145 655 126 96 690 270
Future Volume (veh/h) 240 247 105 234 330 104 145 655 126 96 690 270
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885 1885
Adj Flow Rate, veh/h 247 255 108 241 340 107 149 675 130 99 711 278
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 1 1 1 1 1 1 1 1 1 1 1 1
Cap, veh/h 411 435 500 464 430 453 325 920 177 290 1009 655
Arrive On Green 0.13 0.23 0.23 0.13 0.23 0.23 0.08 0.31 0.31 0.06 0.28 0.28
Sat Flow, veh/h 1795 1885 1589 1795 1885 1589 1795 2986 574 1795 3582 1566
Grp Volume(v), veh/h 247 255 108 241 340 107 149 405 400 99 711 278
Grp Sat Flow(s),veh/h/ln 1795 1885 1589 1795 1885 1589 1795 1791 1769 1795 1791 1566
Q Serve(g_s), s 6.3 7.5 3.1 6.2 10.6 3.2 3.6 12.6 12.6 2.3 11.1 7.8
Cycle Q Clear(g_c), s 6.3 7.5 3.1 6.2 10.6 3.2 3.6 12.6 12.6 2.3 11.1 7.8
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.32 1.00 1.00
Lane Grp Cap(c), veh/h 411 435 500 464 430 453 325 552 545 290 1009 655
V/C Ratio(X) 0.60 0.59 0.22 0.52 0.79 0.24 0.46 0.73 0.73 0.34 0.70 0.42
Avail Cap(c_a), veh/h 1210 833 836 1268 833 794 637 1022 1010 765 2044 1108
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 15.9 21.3 15.7 15.2 22.6 17.0 15.0 19.2 19.2 14.8 20.0 12.9
Incr Delay (d2), s/veh 0.5 0.5 0.1 0.3 1.3 0.1 0.4 0.7 0.7 0.3 0.3 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 3.1 1.0 2.3 4.5 1.1 1.3 4.9 4.8 0.9 4.3 2.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.4 21.7 15.8 15.6 23.9 17.1 15.4 20.0 20.0 15.0 20.4 13.1
LnGrp LOS B C B B C B B B B B C B
Approach Vol, veh/h 610 688 954 1088
Approach Delay, s/veh 18.5 19.9 19.3 18.0
Approach LOS B B B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 9.2 22.0 12.1 18.9 7.6 23.7 12.3 18.7
Change Period (Y+Rc), s 4.0 4.5 4.0 4.5 4.0 4.5 4.0 4.5
Max Green Setting (Gmax), s 16.0 35.5 36.0 27.5 20.0 35.5 36.0 27.5
Max Q Clear Time (g_c+I1), s 5.6 13.1 8.2 9.5 4.3 14.6 8.3 12.6
Green Ext Time (p_c), s 0.0 3.9 0.1 1.0 0.0 3.4 0.1 1.3

Intersection Summary
HCM 6th Ctrl Delay 18.9
HCM 6th LOS B



HCM 6th Signalized Intersection Summary Fircrest Prose

5: 67th Ave W & 35th St SW Future (2026) With-Project PM Peak Hour

Transpo Group Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 72 15 65 5 15 15 65 483 5 20 583 104
Future Volume (veh/h) 72 15 65 5 15 15 65 483 5 20 583 104
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 76 16 68 5 16 16 68 508 5 21 614 109
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 317 48 120 178 155 135 462 936 792 553 936 792
Arrive On Green 0.18 0.18 0.18 0.18 0.18 0.18 0.49 0.49 0.49 0.49 0.49 0.49
Sat Flow, veh/h 627 265 659 119 857 744 742 1900 1609 901 1900 1609
Grp Volume(v), veh/h 160 0 0 37 0 0 68 508 5 21 614 109
Grp Sat Flow(s),veh/h/ln 1551 0 0 1721 0 0 742 1900 1609 901 1900 1609
Q Serve(g_s), s 1.8 0.0 0.0 0.0 0.0 0.0 2.0 4.8 0.0 0.4 6.3 1.0
Cycle Q Clear(g_c), s 2.4 0.0 0.0 0.5 0.0 0.0 8.3 4.8 0.0 5.3 6.3 1.0
Prop In Lane 0.47 0.42 0.14 0.43 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 485 0 0 469 0 0 462 936 792 553 936 792
V/C Ratio(X) 0.33 0.00 0.00 0.08 0.00 0.00 0.15 0.54 0.01 0.04 0.66 0.14
Avail Cap(c_a), veh/h 1142 0 0 1191 0 0 1106 2587 2190 1336 2587 2190
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 9.7 0.0 0.0 8.9 0.0 0.0 8.1 4.6 3.4 6.4 5.0 3.6
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.0 0.0 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 0.0 0.0 0.1 0.0 0.0 0.2 0.6 0.0 0.0 0.8 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 9.8 0.0 0.0 9.0 0.0 0.0 8.1 4.8 3.4 6.4 5.3 3.6
LnGrp LOS A A A A A A A A A A A A
Approach Vol, veh/h 160 37 581 744
Approach Delay, s/veh 9.8 9.0 5.1 5.0
Approach LOS A A A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 17.3 8.7 17.3 8.7
Change Period (Y+Rc), s 4.5 4.0 4.5 4.0
Max Green Setting (Gmax), s 35.5 16.0 35.5 16.0
Max Q Clear Time (g_c+I1), s 8.3 2.5 10.3 4.4
Green Ext Time (p_c), s 3.0 0.1 2.5 0.4

Intersection Summary
HCM 6th Ctrl Delay 5.7
HCM 6th LOS A



HCM 6th Signalized Intersection Summary Fircrest Prose

6: 67th Ave W & 40th St W/Emerson St Future (2026) With-Project PM Peak Hour

Transpo Group Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 66 420 100 195 420 86 60 361 135 89 485 69
Future Volume (veh/h) 66 420 100 195 420 86 60 361 135 89 485 69
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1885 1885 1885 1885 1885 1885 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 69 438 104 203 438 90 62 376 141 93 505 72
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 1 1 1 1 1 1 0 0 0 0 0 0
Cap, veh/h 88 551 465 165 508 104 79 549 464 120 592 500
Arrive On Green 0.05 0.29 0.29 0.09 0.34 0.34 0.04 0.29 0.29 0.07 0.31 0.31
Sat Flow, veh/h 1795 1885 1589 1795 1516 311 1810 1900 1605 1810 1900 1605
Grp Volume(v), veh/h 69 438 104 203 0 528 62 376 141 93 505 72
Grp Sat Flow(s),veh/h/ln 1795 1885 1589 1795 0 1827 1810 1900 1605 1810 1900 1605
Q Serve(g_s), s 2.5 14.0 3.2 6.0 0.0 17.6 2.2 11.5 4.5 3.3 16.3 2.1
Cycle Q Clear(g_c), s 2.5 14.0 3.2 6.0 0.0 17.6 2.2 11.5 4.5 3.3 16.3 2.1
Prop In Lane 1.00 1.00 1.00 0.17 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 88 551 465 165 0 613 79 549 464 120 592 500
V/C Ratio(X) 0.78 0.79 0.22 1.23 0.00 0.86 0.78 0.69 0.30 0.77 0.85 0.14
Avail Cap(c_a), veh/h 165 1169 985 165 0 1133 582 1033 872 582 1033 872
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 30.7 21.3 17.5 29.7 0.0 20.3 30.9 20.6 18.1 30.0 21.1 16.2
Incr Delay (d2), s/veh 5.6 1.0 0.1 145.5 0.0 1.4 6.2 0.6 0.1 3.9 1.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.2 5.8 1.1 9.1 0.0 7.1 1.1 4.8 1.6 1.5 6.8 0.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 36.3 22.3 17.6 175.1 0.0 21.7 37.1 21.2 18.2 33.9 22.5 16.3
LnGrp LOS D C B F A C D C B C C B
Approach Vol, veh/h 611 731 579 670
Approach Delay, s/veh 23.1 64.3 22.2 23.4
Approach LOS C E C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.3 23.4 7.2 26.4 6.9 24.9 10.0 23.6
Change Period (Y+Rc), s 4.0 4.5 4.0 4.5 4.0 4.5 4.0 4.5
Max Green Setting (Gmax), s 21.0 35.5 6.0 40.5 21.0 35.5 6.0 40.5
Max Q Clear Time (g_c+I1), s 5.3 13.5 4.5 19.6 4.2 18.3 8.0 16.0
Green Ext Time (p_c), s 0.0 1.7 0.0 2.3 0.0 2.1 0.0 2.0

Intersection Summary
HCM 6th Ctrl Delay 34.6
HCM 6th LOS C



HCM 6th TWSC Fircrest Prose

7: Mildred St W & Northern Site Access Future (2026) With-Project PM Peak Hour

Transpo Group Synchro 11 Report

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 13 646 22 0 759
Future Vol, veh/h 0 13 646 22 0 759
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 97 97 97 97 97 97
Heavy Vehicles, % 0 0 0 0 1 1
Mvmt Flow 0 13 666 23 0 782
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 678 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.2 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.3 - - - -
Pot Cap-1 Maneuver 0 456 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 456 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.1 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 456 -
HCM Lane V/C Ratio - - 0.029 -
HCM Control Delay (s) - - 13.1 -
HCM Lane LOS - - B -
HCM 95th %tile Q(veh) - - 0.1 -



HCM 6th TWSC Fircrest Prose

8: Mildred St W & Southern Site Access Future (2026) With-Project PM Peak Hour

Transpo Group Synchro 11 Report

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 12 629 16 0 714
Future Vol, veh/h 0 12 629 16 0 714
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 97 97 97 97 97 97
Heavy Vehicles, % 0 0 0 0 1 1
Mvmt Flow 0 12 648 16 0 736
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 656 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.2 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.3 - - - -
Pot Cap-1 Maneuver 0 469 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 469 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach WB NB SB
HCM Control Delay, s 12.9 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 469 -
HCM Lane V/C Ratio - - 0.026 -
HCM Control Delay (s) - - 12.9 -
HCM Lane LOS - - B -
HCM 95th %tile Q(veh) - - 0.1 -



 

 

Appendix D: Signal Warrant Analysis 
  



A. Existing AM Peak Hour
(615 Major, 345 Minor)

B. Future (2026) Without-Project AM
Peak Hour
(700 Major, 370 Minor)

B 
A 



 

 

Appendix E: Trip Generation  
 
 
 
 



Appendix D: Trip Generation

Land Use Setting Size Units Model Equation Rate Units Inbound % Inbound Outbound Subtotal % In Out Total Inbound Outbound Total

412 du
   Daily General Urban/Suburban Equation (lin)  T= 4.77x-46.46 - - 50% 960 960 1,920 - - - 960 960 1,920
   AM Peak Hour General Urban/Suburban Equation (lin)  T= 0.44x-11.61 - - 23% 39 131 170 - - - 39 131 170
   PM Peak Hour General Urban/Suburban Equation (lin)  T= 0.39x+0.34 - - 61% 98 63 161 - - - 98 63 161

12,000 sf
   Daily General Urban/Suburban Rate - 7.81 per ksf 50% 47 47 94 40% 19 19 38 28 28 56
   AM Peak Hour General Urban/Suburban Rate - 2.36 per ksf 60% 17 11 28 40% 6 6 12 11 5 16
   PM Peak Hour General Urban/Suburban Rate - 6.59 per ksf 50% 40 39 79 40% 16 16 32 24 23 47

Subtotal

   Daily 1,007 1,007 2,014 19 19 38 988 988 1,976
   AM Peak Hour 56 142 198 6 6 12 50 136 186
   PM Peak Hour 138 102 240 16 16 32 122 86 208

   Daily 988 988 1976
   AM Peak Hour 50 136 186
   PM Peak Hour 122 86 208

1. Trip rates based on Institute of Transportation Engineers' (ITE) Trip Generation 11th Edition equation and average trip rate as shown above. 

2. Passby rates per ITE Trip Generation Manual (11th Edition, 2021).

Fircrest Prose

Proposed Use

Net New Trips

Multifamily (Low-Rise) (LU 221)

Retail (LU 822)

Notes: 

Gross Trips Pass-By
2

Total Net New



 

 

12131 113th Avenue NE, Suite 203, Kirkland, WA 98034   |   425.821.3665   |      

MEMORANDUM  

Date: December 22, 2022 TG: 1.22165.00

To:  Jeff Boers, City of Fircrest 

From:  Michael Swenson, PE, PTOE  

cc: David Armsey & Garrett Hodgins, Alliance Residential  

Subject: Prose Fircrest – Mildred ROW Parallel Parking 

 
As dictated by the Form-Based Code, parallel parking is required along Mildred Street SW along 
the project frontage. This memorandum provides an evaluation of that requirement with respect to 
safety and operations along Mildred Street SW. 

Transportation Context/Site Development Plan 

Mildred Street is a 3-lane facility with protected bike lanes and turn lanes at major intersections. 
The posted speed limit is 35 mph. Numerous driveways exist along the east and west sides of the 
roadway. 

The proposed mixed-use project includes three access points along Mildred Street. The north and 
south access points would be restricted to right-in/right-out movements based on driveway 
spacing. The central access (22nd Avenue) point would be full access with a traffic signal installed 
by the applicant. Northbound and southbound right-turn lanes are currently constructed at this 
access point and would remain with the signalization. 
 

 

Form-Based Code Requirements 

The City’s Form-Based Code requirements outline the need for parallel parking along Mildred 
Street along the project frontage. 
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As shown in this section, the requirements along Mildred include a bike lane as well as on-street 
parking. 

Technical Review 

As described previously, Mildred Street is a 3-lane facility with bike lanes and a posted speed of 
35 mph. There is currently no on-street parking within the vicinity of this project. Along the project 
frontage, on-street parking could not be accommodated between the southern access point and 
the central access point due to the northbound right-turn lane and the traffic signal. It is not 
recommended that the northbound right-turn lane be eliminated.  
 
The section between the central access and the north access is also limited in its capacity due to 
the traffic signal and the appropriate offset from the north driveway. Given the taper section that is 
shown coming out of the central access point and offset from the north access point, there is very 
limited space that would be left to accommodate on-street parking. Assuming a 40ft offset from the 
driveway, there would only be approximately 80 ft of length to accommodate the on-street parking. 
When considering entering sight distance triangles for the northern access point of around 240 ft 
based on the 35 mph posted speed, additional parking restrictions would needed to accommodate 
the required sight triangles.  
 
Given these constraints that exist along the project frontage, the net effect would be 
accommodation of 1 or 2 stalls. Given the rest of the context along the corridor having one or two 
isolated parallel parking stalls could create safety issues when factoring in driver expectations and 
travel speeds along the corridor. 
 
Given these constraints, and the limited amount of on-street parking that would be provided, we 
recommended that the parking be eliminated along the section of the project frontage. 
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MITIGATED DETERMINATION OF NONSIGNIFICANCE 
Description of Proposal: “Alliance Prose” -- Preliminary Site Plan for a mixed-use development 
consisting of four buildings containing 391 residential units and 9,968 SF of retail/commercial space, plus 
publicly accessible open space facilities, on a 9.49-acre site. Access will be provided via Mildred Street 
West and five new public streets. Buildings A & B are 5-story mixed-use buildings and Buildings C & D 
are 4-story residential buildings with parking garages at level 0. 

Application(s):  Preliminary Site Plan Case # 22-05    

Proponent:  Alliance Residential Company 

Location of Proposal:  2119 Mildred Street West / Parcel # 0220112005 

Lead Agency:  City of Fircrest 

The lead agency for this proposal has determined that it does not have a probable significant adverse 
impact on the environment.  An environmental impact statement (EIS) is not required under RCW 
43.21C3030(2)(c).  This decision was made after review of an environmental checklist on file with the 
City of Fircrest.  This information is available to the public on request. 

 There is no comment period for this DNS.
 This MDNS is issued under 197-11-340(2); the lead agency will not act on this proposal for 14

days from the date below.

Responsible Official: Jayne Westman   
Position/Title: Administrative Services Director 
Phone:  (253) 564-8901
Address: 115 Ramsdell Street, Fircrest WA  98466
Email: permits@cityoffircrest.net

Signature: Jayne Westman Date:    January 26, 2023 

Pursuant to RCW 43.21C.075 and the Fircrest Municipal Code, decisions of the Responsible Official may be 
appealed.  Appeals are filed with appropriate fees at the City of Fircrest City Hall, located at 115 Ramsdell Street, 
Fircrest W.  Comments and appeals must be filed no later than 14 days after the issuance of the MDNS (February 
13, 2023). 

NOTE:  The issuance of this Mitigated Determination of Nonsignificance does not constitute project approval.  The 
applicant must comply will all other applicable requirements of the City of Fircrest, the Hearing Examiner, or other 
reviewing agencies prior to receiving construction permits and final approval. 

https://www.cityoffircrest.net/mildred-development-project/
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MITIGATION MEASURES 
for 

“Alliance Prose” Preliminary Site Plan 

The probable environmental impacts of this proposal are documented in an environmental checklist, a 
preliminary site plan application, site development permit application, and other information on file with 
the City of Fircrest.  In addition to the requirements of the reviewing agencies, which are based on 
existing regulations other than SEPA, the City of Fircrest Responsible Official has determined that other 
mitigation measures will be necessary to ensure that the proposal will not have a significant impact on 
the environment.  These mitigation measures are required under the Substantive Authority of SEPA. 

Water 

1. Project design, implementation, construction, and maintenance shall comply with the 2019
Stormwater Management Manual for Western Washington (SWMMWW).  The Applicant shall
ensure that erosion control measures are in place prior to any clearing, grading, or construction.
These control measures must be effective to prevent stormwater runoff from carrying soil and
other pollutants into surface water or storm drains that lead to waters of the state.

2. The Applicant shall provide the City of Fircrest a Construction Stormwater Pollution Prevention
Plan (CSWPPP) prepared in accordance with the SWMMWW as part of the site development
permit package. Per the SWMMWW, the CSWPPP shall be completed using the Department of
Ecology’s Construction Stormwater General Permit CSWPPP template.

Environmental Health 

3. The Applicant shall prepare a Cleanup Action Plan (CAP) and Contaminated Media Management
Plan (CMMP) in accordance with Ecology requirements. The CAP shall describe the methods to
remediate the known arsenic soil contamination associated with the Tacoma Smelter Plume and
shall be prepared consistent with Ecology’s existing guidance (Tacoma Smelter Plume Model
Remedies Guidance, Sampling and Cleanup of Arsenic and Lead Contaminated Soils.
Publication Number 19-09-101). The CMMP shall describe the procedures that will be used to
appropriately manage contaminated environmental media that will be encountered during the
proposed project construction. The CAP shall be submitted to Ecology for review under its
Voluntary Cleanup Program (VCP) prior to the start of construction. However, due to the nature of
the remediation plan including using the project as a cap over smelter-plume impacted soils, the
work described in the CAP may be performed concurrent with the proposed project construction,
rather than completed prior to construction.  A report documenting the complete implementation
of the remedial action described in the CAP will be submitted to Ecology for review and approval
under the VCP (Sampling and Cleanup of Arsenic and Lead Contaminated Soils. Publication
Number 19-09-101).

4. Prior to demolition of any existing structures, any potentially dangerous or hazardous materials
present, such as asbestos, PCB-containing lamp ballasts, fluorescent lamps, and wall
thermostats containing mercury, shall be removed and disposed of in accordance with the
Department of Ecology’s “Dangerous Waste Rules for Demolition, Construction, and Renovation
Wastes”.
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Transportation 

5. The Applicant shall install a traffic signal at the proposed intersection of 22nd Avenue/Mildred
Street West per the requirements of the City of University Place.

6. Proposed intersections to be located at 21st Avenue/Mildred Street West and at 23rd
Avenue/Mildred Street West shall be designed for right-in right-out only access per the Traffic
Impact Analysis prepared by TranspoGroup, dated January 2023. Turn-restricting medians shall
be installed at these intersections per the requirements of the City of University Place.

City of Fircrest Regulations that Support Issuance of an MDNS for 
“Alliance Prose” Preliminary Site Plan 

FMC 22.58.008 Performance Standards. In addition to the specific requirements within the applicable 
zoning district chapter, the following performance standards shall apply: 

(a) Objectionable Elements. No land or building shall be used or occupied in any manner to create any
dangerous, injurious, noxious, or otherwise objectionable element. An objectionable element may
include, but is not limited to, excessive noise, vibration, glare, smoke, dust, or odor.

(d) Refuse Collection Containers. For multifamily, mixed-use, or nonresidential structures and uses, all
outdoor refuse collection containers (including recycling containers) shall be completely screened from
public or private streets and from adjacent property by an opaque screen. Masonry block wall, decorative
metal, or other high-quality durable materials shall be used for the screen. Chain link with slats shall not
be used. Where space allows, evergreen shrubs and other landscaping shall be installed to soften the
visual impact of the screening enclosure. Refuse storage areas that are visible from the upper stories of
adjacent structures shall have an opaque or semi-opaque horizontal cover or screen to mitigate unsightly
views. The covering structure shall be compatible with the site’s architecture. If required by the sanitary
sewer service provider, the trash enclosure floor shall be designed to slope to an interior trapped area
floor drain and connected to a grease interceptor before plumbing to the sanitary sewer system. The floor
shall be designed to contain all interior runoff and not allow outside storm rain or runoff from entering the
trash enclosure. The storage of animal or vegetable waste that may attract insects or rodents or
otherwise create a potential health hazard is prohibited.

(g) Screening of Mechanical Equipment. All roof-mounted air conditioning or heating equipment, vents or
ducts shall not be visible from the ground level of any abutting parcel or any public rights-of-way. This
shall be accomplished through the extension of the main structure or roof or screening in a manner that
is architecturally integrated with the main structure. The screening may require acoustical treatment to
mitigate noise generation.

(i) Erosion and Sedimentation. A temporary erosion and sedimentation control plan detailing measures
for controlling erosion and sediment-laden runoff shall be submitted for approval by the director prior to
issuance of a clearing and grading permit or other construction permit for a project. Measures shall
include provisions to remove depositions of soil and material from streets and to prevent discharge of soil
and materials onto adjoining properties or environmentally sensitive areas. The plan shall be
implemented by the applicant before and during construction, and the applicant’s performance shall be
monitored by the city. The plan shall be upgraded as deemed necessary by the director to ensure
effective control during construction.
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(j) Particulates. During site development activities, construction dust and other particulates shall be
controlled through frequent watering and/or other dust control measures approved by the director.
Reclaimed water shall be used whenever practicable. Soil that is transported in trucks to and from the
construction site shall be covered to the extent practicable to prevent particulates from being released.

(k) Stormwater Management. Stormwater facilities shall be designed in accordance with the standards
set forth in Chapter 20.24 FMC. Stormwater site plans demonstrating compliance with stormwater
management standards shall be submitted for approval by the director and city engineer prior to
issuance of site development permits.

(l) Contaminants. During site development activities, all releases of oils, hydraulic fluids, fuels, other
petroleum products, paints, solvents, and other deleterious materials shall be contained and removed in
a manner that will prevent their discharge to waters and soils of the state. The cleanup of spills shall take
precedence over other work on the site.

22.58.018 Outdoor lighting. 

(b) General Requirements.

(4) Wherever practicable, lighting installations shall include timers, dimmers, and/or sensors to
reduce overall energy consumption and eliminate unneeded lighting.

(c) Parking Lot Lighting. Parking lot lighting shall be designed to provide the minimum lighting necessary
to ensure adequate vision and comfort in parking areas, and to not cause glare or direct illumination onto
adjacent properties or streets.

(1) All lighting fixtures serving parking lots shall be cut-off fixtures as defined by the Illuminating
Engineer Society of North America (IESNA).

(2) Alternatives. The design for an area may suggest the use of parking lot lighting fixtures of a
particular “period” or architectural style, as either alternatives or supplements to the lighting described
above.

(A) If such fixtures are not “cut-off” fixtures as defined by IESNA, the maximum initial lumens
generated by each fixture shall not exceed 2,000 (equivalent to a 150-watt incandescent bulb).

(B) Mounting heights of such alternative fixtures shall not exceed 15 feet.

22.58.025 Electric vehicle charging stations. 

(c) Where electric vehicle charging stations are provided in parking lots or parking garages, accessible
electric vehicle charging stations shall be provided as follows:

(1) Accessible electric vehicle charging stations shall be provided in the ratios shown on the following
table:

Number of EV Charging Stations Minimum Accessible EV Charging Stations 
1 – 50 1 

51 – 100 2 

101 – 150 3 
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(2) Accessible electric vehicle charging stations should be located in close proximity to the building or
facility entrance and shall be connected to a barrier-free accessible route of travel. It is not necessary
to designate the accessible electric vehicle charging station exclusively for the use of disabled
persons.

Chapter 20.24 STORMWATER MANAGEMENT 

20.24.030 Adoption of standard. 
(a) All new development, redevelopment, and construction site activities will be subject to the
thresholds and minimum requirements published in Appendix 1 of the current Western Washington
Phase II municipal stormwater permit.

(b) The city adopts as its standard for use in regulating the stormwater element for development,
redevelopment, and construction site activities within the city the document entitled “Stormwater
Management Manual for Western Washington.” The city shall incorporate into this manual, upon their
adoption by the Washington State Department of Ecology by due process, amendments and
revisions to the document as they become effective. (Note: The 2019 SWMMWW will apply to the
Prose project.)

Technical Reports Prepared for  
“Alliance Prose” Preliminary Site Plan 

1. Phase I Environmental Site Assessment, PES Environmental, Inc. May 31, 2022
2. Drainage Report, Davido Consulting Group, Inc., December 2022
3. Geotechnical Engineering Report (draft), Pangeo, Inc., July 19, 2022
4. Traffic Impact Analysis, Transpogroup, January 2023
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STATE OF WASHINGTON 

DEPARTMENT OF ECOLOGY 
Southwest Region Office 

PO Box 47775, Olympia, WA 98504-7775 • 360-407-6300 
 
February 13, 2023 
 
 
 
Jayne Westman, Administrative Services Director 
City of Fircrest 
115 Ramsdell Street 
Fircrest, WA  98466 
 
Dear Jayne Westman: 
 
Thank you for the opportunity to comment on the mitigated determination of nonsignificance for 
the Prose Fircrest Project (22-05) located at 2119 Mildred Street West as proposed by Alliance 
Residential Company. The Department of Ecology (Ecology) reviewed the environmental 
checklist and has the following comment(s): 
 

SOLID WASTE MANAGEMENT: Derek Rockett (360) 407-6287 
 
The applicant proposes to demolish an existing structure(s).  In addition to any required 
asbestos abatement procedures, the applicant should ensure that any other potentially 
dangerous or hazardous materials present are removed prior to demolition.  It is important 
that these materials and wastes are removed and appropriately managed prior to 
demolition.  It is equally important that demolition debris is also safely managed, especially 
if it contains painted wood or concrete, treated wood, or other possibly dangerous 
materials.  Please review the “Dangerous Waste Rules for Demolition, Construction, and 
Renovation Wastes,” on Ecology’s website at: Construction & Demolition Guidance.  All 
removed debris resulting from this project must be disposed of at an approved site.  All 
grading and filling of land must utilize only clean fill.  All other materials may be considered 
solid waste and permit approval may be required from your local jurisdictional health 
department prior to filling.  Contact the local jurisdictional health department for proper 
management of these materials. 
 
TOXICS CLEANUP: Eva Barber (360) 999-9593 
 
The applicant contacted Ecology discussing cleanup options and joining the Voluntary 
Cleanup Program to address contamination associated with the Tacoma Smelter Plume.  
 
WATER QUALITY/WATERSHED RESOURCES UNIT: 
Joseph McCord (360) 791-5017 
 

https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Dangerous-waste-guidance/Common-dangerous-waste/Construction-and-demolition
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Erosion control measures must be in place prior to any clearing, grading, or construction.  
These control measures must be effective to prevent stormwater runoff from carrying soil 
and other pollutants into surface water or stormdrains that lead to waters of the state.  Sand, 
silt, clay particles, and soil will damage aquatic habitat and are considered to be pollutants. 
 
Any discharge of sediment-laden runoff or other pollutants to waters of the state is in 
violation of Chapter 90.48 RCW, Water Pollution Control, and WAC 173-201A, Water 
Quality Standards for Surface Waters of the State of Washington, and is subject to 
enforcement action. 
 
Construction Stormwater General Permit: 
The following construction activities require coverage under the Construction Stormwater 
General Permit: 
  

1. Clearing, grading and/or excavation that results in the disturbance of one or more 
acres and discharges stormwater to surface waters of the State; and  

2. Clearing, grading and/or excavation on sites smaller than one acre that are part of a 
larger common plan of development or sale, if the common plan of development or 
sale will ultimately disturb one acre or more and discharge stormwater to surface 
waters of the State. 
a) This includes forest practices (including, but not limited to, class IV conversions) 

that are part of a construction activity that will result in the disturbance of one or 
more acres, and discharge to surface waters of the State; and 

3. Any size construction activity discharging stormwater to waters of the State that 
Ecology: 
a) Determines to be a significant contributor of pollutants to waters of the State of 

Washington. 
b) Reasonably expects to cause a violation of any water quality standard. 

  
If there are known soil/ground water contaminants present on-site, additional information 
(including, but not limited to: temporary erosion and sediment control plans; stormwater 
pollution prevention plan; list of known contaminants with concentrations and depths found; 
a site map depicting the sample location(s); and additional studies/reports regarding 
contaminant(s)) will be required to be submitted. For additional information on contaminated 
construction sites, please contact Evan Wood at evan.wood@ecy.wa.gov, or by phone at 
(360) 706-4599. 
  
Additionally, sites that discharge to segments of waterbodies listed as impaired by the State 
of Washington under Section 303(d) of the Clean Water Act for turbidity, fine sediment, high 
pH, or phosphorous, or to waterbodies covered by a TMDL may need to meet additional 
sampling and record keeping requirements.  See condition S8 of the Construction Stormwater 
General Permit for a description of these requirements.  To see if your site discharges to a 
TMDL or 303(d)-listed waterbody, use Ecology’s Water Quality Atlas at: 
https://fortress.wa.gov/ecy/waterqualityatlas/StartPage.aspx. 
  
The applicant may apply online or obtain an application from Ecology's website at: 
http://www.ecy.wa.gov/programs/wq/stormwater/construction/ - Application.  Construction 
site operators must apply for a permit at least 60 days prior to discharging stormwater from 
construction activities and must submit it on or before the date of the first public notice. 

 

mailto:evan.wood@ecy.wa.gov
https://fortress.wa.gov/ecy/waterqualityatlas/StartPage.aspx
http://www.ecy.wa.gov/programs/wq/stormwater/construction/#Application
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Ecology’s comments are based upon information provided by the lead agency.  As such, they 
may not constitute an exhaustive list of the various authorizations that must be obtained or legal 
requirements that must be fulfilled in order to carry out the proposed action. 
 
If you have any questions or would like to respond to these comments, please contact the 
appropriate reviewing staff listed above. 
 
Department of Ecology 
Southwest Regional Office 
 
(GMP:202300394) 
 
cc: Derek Rockett, SWM 
 Eva Barber, TCP  
 Joseph McCord, WQ 
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Introduction 
 

Fircrest’s Form-Based Code 
(FBC) is an alternative to 
conventional land use (zoning) 
regulations with an increased 
focus on the design of the 
public realm – the public space 
defined by the exterior of 
buildings and the surrounding 
streets and open space. 

A key difference between a 
conventional use-based code 
and FBC is that an FBC does 
not result in zoning approvals 
based on units per acre or floor 
area ratio (FAR). Conventional 
density controls have not 
produced diversity or variety in 
living and working 
arrangements in a contextual 
manner and instead have 
resulted in uniformity of 
designs within zones. In 
contrast, an FBC deals with 
building types that differ in 
design and intensities of 
development. 

BUILDING TYPES 

Building types is a 
classification system resulting 
from the process of creating, 
selecting, and transforming a 
few basic character-defining 
features of a building that 
when repeated, produce 
predictable results. Building 
types provide a much more 
diverse stock of buildings that 
accommodate a higher 
intensity of development in a 
contextual manner that 
produces great places. 

 
 
 
 
 
 
 
 
 

Human scaled building types, 
when consistently aligned with 
similar or compatible building 
types, create a harmonious 
and a pedestrian-friendly 
streetscape. Diverse building 
types can also provide a 
variety of local affordable 
housing options for all incomes 
and ages. 

TRANSECT 

A Transect is the operating 
system for Fircrest’s Form- 
Based Code. A Transect is an 
organizing framework for 
coding all elements of the built 
environment on a scale from 
rural to urban. 

Differences in design and 
ecology vary – based on 
character and intensity of the 
place – and progress through a 
sequence of habitats from rural 
to urban core. 

The central objective of FBC is 
to expand – and not limit – 
choices. Instead of one-size- 
fits-all regulation, the use of 
transect zones enables a 
range of development 
characters and intensity in a 
highly contextual manner. 

 
 
 
 
 
 
 
 
 
 
 

T-1 Natural that includes 
wilderness 

T-2 Rural that includes farmland 
or open space 

T-3 Suburban that is primarily 
single-family residential 
neighborhoods 

T-4 Suburban neighborhood but 
with a mixture of housing 
types and slightly greater mix 
of uses 

T-5 Urban with higher density 
housing types and mixed-use 
developments 

T-6 Urban center or core with the 
highest density housing 
types and mixed-use 
developments serving a 
surrounding community or 
region 

 
 

Fircrest’s FBC includes: 

 
 

T-4 Mixed-Use 
Neighborhood 

MUN 

T-5 Mixed-Use Urban MUU 
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I.1 PURPOSE AND APPLICATION 
 
 

I.1A Intent of the FBC 

The FBC implements the Comprehensive Plan’s goals and policies relating to the 19th 
and Mildred area and other specified mixed-use neighborhoods. The prescriptive 
standards in the FBC ensure that new development exhibits the highest standards of 
urban design, architecture, and landscaping at the scale of neighborhood, block, lot, and 
building according to the Transect. 

The Comprehensive Plan’s vision for these areas is compact, walkable, and mixed-use. 
The urban form is intended to be inviting, comfortable, safe, and ecologically resilient. The 
FBC allows a mix of uses within a walkable environment so that driving is an option, not a 
necessity, to meet daily needs. 

 
 

I.1B Relationship to Comprehensive Plan 

The FBC is consistent with the Comprehensive Plan currently in effect, adopted pursuant 
to Chapter 23.04 FMC. The FBC implements the community-supported vision for the 19th 

and Mildred area and other mixed-use neighborhoods. 
 
 

I.1C Relationship to Municipal Code 

The FBC is adopted pursuant to Chapter 22.57 FMC and referred to as the “Fircrest Form- 
Based Code.” The FBC provides the primary requirements for development and land use 
activity within the boundaries identified in the Regulating Plan in Figure RP.1 and other 
specified mixed-use neighborhoods. FBC standards augment and/or supersede existing 
regulations in Title 22 Land Development consistent with FMC 22.57.002. 

Property, including structures, land uses, and physical improvements such as signs, 
landscaping, and lighting within the regulating plan boundaries of the FBC shall comply 
with all applicable requirements of the FBC and regulations contained in Title 22 Land 
Development. 

 
 

I. 2A Administration 

The FBC shall be administered by the Director and the Fircrest Planning and Building 
Department. 
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Zoning and Regulating Plan 
 
RP.1 ZONING DISTRICTS AND OVERLAYS 

RP.1A Purpose and Establishment of Zoning Districts and Overlays 

This section establishes the zoning districts and overlays to implement the Form-Based 
Code. Property and rights-of-way subject to the Form-Based Code shall be divided into 
the following zones and overlays, which shall be applied to all property as shown on Figure 
RP.1 or on the Fircrest Zoning Map. 

RP.1B Zoning Districts and Overlays 

The following zoning districts and overlay are established and applied to property and 
rights-of-way within the boundaries of the Form-Based Code. Refer to Table RP.1 for the 
intent and descriptions of the zoning districts and section RP.2A.2 for descriptions of the 
overlays: 

• Mixed-Use Urban Zone (MUU) 
• Mixed-Use Neighborhood Zone (MUN) 
• Shopfront Overlay 

RP.2 REGULATING PLAN 

RP.2A Purpose and Establishment of Regulating Plan 

This section establishes the regulating plan, Figure RP.1, as the map that identifies and 
implements the various intentions and principles of the vision for the area. Table RP.1 
defines the zoning districts, overlays and standards for site development, design and land 
use through the following: 

1) Zoning Districts. Each zoning district is allocated standards in the following areas: 
• Building Placement 
• Allowed Building Types 
• Allowed Frontage Types 
• Building Height and Size 
• Allowed Encroachments into Required Yards 
• Parking Placement and Site Access 
• Required Parking 
• Allowed Land Uses 

 
2) Shopfront Frontage Overlay. This overlay requires buildings to have shopfront frontage 

and a minimum floor-to-ceiling height. This requirement is to accommodate ground 
floor live-work, commercial, retail or other such non-residential activity on streets 
where the vision expects active, pedestrian-oriented streetscapes. 

 
3) Regulating Plan Diagram. Each zoning district and overlay established by the Form- 

Based Code is identified on Figure RP.1 to show the boundaries of each zoning district, 
overlay, and the parcels within each boundary. Figure RP.1 is established as the 
zoning atlas for all property within the Form-Based Code boundaries. 
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Figure RP.1 Regulating Plan 
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Table RP.1 Summary of Zoning District 
 

 
Desired Form   New buildings are block scale, up to seven 

stories above grade and 80 feet in height, 
located close to the front property line, with 
active ground floor activities. The building 
mass steps down to 45 feet when located 
adjacent to an MUN neighborhood. Building 
mass along the street edge should be 
articulated with balconies and terraces and 
the building base should include human  

New buildings are primarily house and small 
apartment scale, up to four stories above 
grade and 50 feet in height, located close to 
front property line, with active frontages 
along ground level. Building mass steps 
down to 35 feet when adjacent to residential 
districts. 

 

Streetscape 
and Public 
Realm 
Improvements 

Active streetscape providing continuity with 
adjacent areas. Commercial frontages such 
as shopfronts, arcades, or galleries; wide 
sidewalks; and street trees support 
interesting, safe, and comfortable walking 
environment. 

Range of tree-lined walkable streets will 
continue adjacent street pattern while also 
providing opportunities for future 
development to extend the street grid. 
Commercial frontages such as shopfronts, 
arcades, or galleries; wide sidewalks; and 
street trees encourage interesting, safe, 
and comfortable walking environment, while 
yards, porches, stoop, and forecourt may 
extend privacy to residential frontages. 

Parking Parking consists of on-site spaces located 
either behind buildings or in above- or 
underground parking structure. On-street 
public parking spaces are provided. Parking 
ratios are lower due to available transit and 
shared parking options. 

Parking consists of on-site spaces located 
either behind buildings or in above- or 
underground parking structures. On-street 
public parking spaces are provided. 

General Use Buildings are occupied with ground floor 
retail, office, service, and other active uses 
along commercially viable corridors. 
Residential uses on the ground floor should 
provide appropriate frontage that ensures 
privacy to the units. Units should be 
accessed directly from the street. 
Upper floors and the floor area behind 
shopfronts are flexible for a wide variety of 
office, lodging, and housing uses. 

Buildings may be occupied with ground floor 
retail, office, service and other active uses. 
Residential uses on the ground floor should 
provide appropriate frontage that ensures 
privacy to the units. Units should be 
accessed directly from the street. Upper 
floors and the floor area behind shopfronts 
are flexible for a wide variety of office, 
lodging, and housing uses. 

See Chapter 22.48 FMC and Chapter 22.50 FMC for more detailed information on uses and development standards. 

Mixed-Use Urban Mixed-Use Neighborhood 
Zoning 
District Intent 
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Development Standards by Zone 
 
DS.1 DEVELOPMENT STANDARDS 

Development standards are aimed at generating the individual buildings on a block that 
collectively with other buildings will shape the form of the public realm. 

The standards shape and situate buildings based on their physical characteristics and 
compatibility with the context. The successful fit of a new project into an existing context depends 
on how it relates to neighboring buildings to its side and rear in terms of setbacks, height, massing, 
scale, and arrangement of shared and private open spaces. 

For each zone identified on the regulating plan, setback, height, lot size, and parking requirement 
associated with permitted building and frontage types are called out. These standards come 
together to define the distinctive character and intensity of a particular zone. 

Architectural features such as porches, stoops, bay windows, balconies and cornices are allowed 
to project into the setback area. Balconies, cornices, awnings, and stands selling magazines, 
fruits, vegetables, or flowers may project into the public right-of-way, subject to encroachment 
permit. Such encroachments animate street life. Encroachments should not affect pedestrian 
movement and maintenance of utilities. 

The basis of the standards is the synoptic survey and community vision to create a specific place. 
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MIXED-USE URBAN (MUU) Allowed Building Types and Height 

 

 
 

 
 

Building Placement 
 

Setback Building setback from PL 
Frontage Zone Side/Rear 

Min. (ft.) Max. (ft.) Min. (ft.) 
Primary street 0 10 – 
Side street 0 10 – 
Rear yard with 
alley 

– – 5 

Rear yard 
without alley 

– – 15 

 
Allowed Frontages 

• Arcade  Lightcourt 
• Gallery  Forecourt 
• Shopfront  Stoop 

 

Building Types Maximum Height 
Flex Building 80 
Liner 50 
Hybrid Court 80 
Court 80 
Live-Work 35 
Row House 35 

 

 
Buildings in MUU cannot exceed 45-foot height 
for a depth of 50 feet from the property line when 
the lot is located adjacent to MUN zone. 
 
Interior Ceiling Height  
Shopfront Overlay Ground 
Floor 
 
Other floors 

15-foot 
minimum 
 
NA 

Parking 
See parking standards in FMC 22.60.003. 

Parking garages should be designed to have 
leveled floors that can facilitate redevelopment for 
another use such as commercial when parking 
demand lessens. 

Encroachments 
Architectural features and signs may encroach 
into the required setbacks subject to the following 
requirements: 

 Encroachment 
Horizontal Vertical 

Front/Side 
Street 

Rear Side  

Arcade, 
gallery, 
awning 

6’ max. Min. 5’ 
from PL 

Not 
allowed 

Min. 8’ 
clear 

Balcony 4’ max. Min. 5’ 
from PL Bay 

Window 
4’ max. on 
upper floors 

Eave 4’ max. Min. 3’ 
from PL 

Min. 3’ 
from PL 
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MIXED-USE NEIGHBORHOOD (MUN) Allowed Building Types and Height 

 
 
 
 
 
 
 
 
 
 

 

Building Placement 
 

Setback Building setback from PL 
Frontage Zone Side/Rear 

Min. (ft.) Max. (ft.) Min. (ft.) 
Primary street 0 10 – 
Side street 0 10 – 
Rear yard with 
alley 

– – 5 

Rear yard 
without alley 

– – 15 

 
Allowed Frontages 

• Arcade   Lightcourt   Dooryard 
• Gallery   Forecourt    Porch & Fence 
• Shopfront    Stoop    Front Yard 

 

Building Types Maximum Height 
Flex Building 50 
Court 50 
Live-Work 35 
Row House 35 
Rosewalk or Bungalow See FMC 22.58.027, 

cottage housing 
Multiplex 35 

 

 
Buildings in the MUN zone cannot exceed 35-foot 
height for a depth of 25 feet from the property line 
when the lot is located adjacent to residential 
districts that allow duplex or single-family building 
types. 
Interior Ceiling Height 
Shopfront Overlay Ground 
Floor 
Other floors 

15-foot 
minimum 
 
NA 

Parking 
See parking standards in FMC 22.60.003. 

Parking garages should be designed to have 
leveled floors that can facilitate redevelopment for 
another use such as commercial when parking 
demand lessens. 

Encroachments 
Architectural features and signs may encroach 
into the required setbacks subject to the following 
requirements: 

 Encroachment 
Horizontal Vertical 

Front/Side 
Street 

Rear Side  

Arcade, 
gallery, 
awning 

6’ max. Min. 5’ 
from PL 

Not 
allowed 

Min. 8’ 
clear 

Balcony 4’ max. Min. 5’ 
from PL Bay 

Window 
4’ max. on 
upper floors 

Eave 4’ max. Min. 3’ 
from PL 

Min. 3’ 
from PL 
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Building Standards 
 
BS.1 BUILDING STANDARDS 

BS.1A Purpose 

This Section provides design standards for individual buildings to ensure that proposed 
development is consistent with the community’s vision for mixed-use areas as it pertains 
to building form, physical character, land use, and quality. 

BS.1B  Applicability 

Each building shall be designed in compliance with the applicable general requirements in Section 
BS.2 and all applicable requirements of the International Building and Fire Codes. 

BS.1C  Allowed Building Types by Zoning District 

Each proposed building or existing building modification shall be designed as one of the building 
types allowed for the zoning district applicable to the site as identified in the table below. 

 
 

Building Type Mixed-Use 
Neighborhood (MUN) 

Mixed-Use Urban 
(MUU) 

Multiplex X  

Rosewalk/Bungalow court X  

Row House X X 

Live-Work X X 

Court X X 

Hybrid Court X X 

Liner Building  X 

Flex Building X X 
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Table BS.1 Building Types 

 
Multiplex Rosewalk & Bungalow 

Court 
Row House Live-Work 

A multiplex is a residential 
building of 3 to 6 dwelling units 
respectively. 
Depending on the lot size and 
context the units can be placed 
side-by-side, front-to-back or 
stacked, or some combination 
of these options. 
Multiplexes are not allowed on 
arterials. 
Coding Criteria 
Multiplexes when packaged 
within house-like form and 
detailing, with breaks in 
building elevations in the 
horizontal and vertical planes 
provide human scale and make 
the building contextual. 
Typical height of the building is 
2-3 stories. 

A rosewalk is comprised of 6 or 
more single dwellings arranged 
in a linear manner along either 
side of a common green. 
Pedestrian access to the 
building entrance is accessed 
from the common green and/or 
primary street. 
A bungalow court is comprised 
of 6 or more single dwellings 
arranged around a shared 
courtyard, with pedestrian 
access to the building 
entrances from the courtyard 
and/or fronting street. 
Coding Criteria 
The defining feature of these 
are the communal central open 
space. The lot width should be 
large enough to allow functional 
public and private open spaces 
and area for driveways or 
common parking. 
The building size and massing 
of individual buildings is similar 
to a small-scale single dwelling 
unit. 
Entrance to units shall be 
directly from the front yard or 
from the courtyard. 

A row house is a building 
comprised of 5 or more 
attached 2- or 3-story dwelling 
units arranged side by side, 
with the ground floor raised 
above grade to provide privacy 
for ground floor rooms. The 
primary building sits at the front 
of the property, with the garage 
at the rear, separated from the 
primary building by a rear yard. 
Coding Criteria 
The single family dwelling units 
can be separated by property 
lines with lot sizes 16 to 30 feet 
wide. 
Design principles such as 
repetition, rhythm and order 
must be considered carefully to 
add interest and individuality. 
Rowhouses have shallow front 
yards, 5 to 10 feet, to maximize 
the size of a private open 
space in the rear yard. The rear 
yard should be large enough to 
be functional and receive 
sunlight and be screened by 
fence or wall to provide privacy. 

A live-work is an integrated 
residence and work space 
located at street level, occupied 
and utilized by a single 
household in a grouping of at 
least 3 such structures, or a 
structure with at least 3 units 
arranged side by side along the 
primary frontage, which has 
been designed or structurally 
modified to accommodate joint 
residential occupancy and work 
activity. 
Coding Criteria 
The floor to ceiling height of the 
work floor is typically about 15 
feet. The main entrance to the 
street level work space should 
be accessed directly from and 
face the street. The dwelling 
unit above the work space 
should be accessed by a 
separate entrance, and by a 
stair or elevator. 
Each unit should have access 
to private open space. The 
private open space should be 
in the rear yard of each unit. 
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Table BS.1 Building Types (continued) 

 
 

Court Hybrid Liner Building Flex Building 
A court is a group of dwelling 
units arranged to share one or 
more common courtyards. The 
courtyard is intended to be a 
semi-public outdoor room that 
is an extension of the public 
realm. The units may be 
arranged in 4 possible 
configurations: rowhouses, 
rowhouses over flats, flats, and 
flats over flats. Court buildings 
may accommodate ground floor 
commercial/flex uses in either a 
live-work configuration or as 
solely commercial/retail space 
in qualifying zones facing the 
primary street. 
Coding Criteria 
The main entry to ground floor 
units should be directly of the 
courtyard or from the street. 
Access to second story units 
should be directly from the 
courtyard through stairs. 
Elevator access, if any, should 
be provided between the 
underground garage and 
courtyard-podium only. 
The open space is designed as 
a central court or partial, 
multiple, separated or 
interconnected courtyards. 

A hybrid court is composed of 
two building types: the stacked 
dwelling and courtyard housing, 
arranged around a courtyard. 
This building type combines a 
point-access portion of the 
stacked dwelling with a walk-up 
portion of the courtyard housing 
building type. The building may 
be designed for occupancy by 
retail, service, or office uses on 
the ground floor, with upper 
floors also configured for those 
uses or for residences. 
Coding Criteria 
Stacked dwelling defines the 
street edge and the building 
mass tapers down to a 
courtyard building type. The 
main entrance to all ground 
floor units should be directly 
from the street. Entrance to the 
stacked dwelling element can 
be through a dedicated street 
level lobby, or through a 
dedicated podium lobby 
accessible from the street or 
through a side yard. Access to 
units above the second level in 
the stacked dwelling element 
not accessed from the podium 
is through an interior, double- 
loaded corridor. 

A liner building has a thin 
footprint that conceals parking 
garage or other large scale 
faceless building, such as a 
movie theater, or “big box” 
store to create a pedestrian 
friendly environment. The 
building can be designed for 
occupancy by retail, service, 
and/or office uses on the 
ground floor, with upper floors 
configured for retail, service, 
office, and/or residential uses. 
Coding Criteria 
The main entrance to each 
ground floor storefront and the 
theater or big box retail is 
directly from the street. 
Entrance to the upper levels of 
the building is through a street 
level lobby accessible from the 
street or through a side yard. 
Interior upper level uses are 
accessed by a corridor. 
Parking is accommodated in an 
underground garage, surface 
parking at the rear of the lot, 
parking tucked under from the 
back, or a combination of any 
of the above. 

A flex building is a vertical 
mixed-use building typically of 
a single massing element, 
designed for occupancy by 
retail, service, or office uses on 
the ground floor, with upper 
floors configured for retail, 
service, office, and/or 
residential uses. Second floor 
units may be directly accessed 
from the street through a stair. 
Upper floors are accessed 
through a street level lobby. 
Coding Criteria 
The floor to ceiling height of the 
first floor is greater than the 
rest of the floors, typically about 
15 feet to accommodate 
the unique needs of 
commercial space and increase 
the comfort of residential 
occupants and guests. 
The main entrance to each 
ground floor tenant bay should 
be directly from the street. 
Parking is accommodated in an 
underground garage, surface 
lot, structure, tuck under facility, 
or some combination of these 
options. 
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BS.2 BUILDING TYPES  (CONTINUED) 
 

MUN MUU 

BS.2.A Multiplex 
 

  
 
 
 
 
 
 
 
 
 

 

1 Description A Multiplex Building  Type  is a medium-sized 
structure that consists of 3–6 side-by-side 
and/or stacked dwelling units, typically with 
one shared entry or individual entries along the 
front. The Multiplex Building Type has the 
appearance of a large-sized family home and 
is appropriately scaled to fit well within 
medium-density neighborhoods. This building 
type is important for providing missing middle 
housing and promoting walkability. 

2 Pedestrian 
Access 

Main entrance location: Primary street 

 

3 

 

Frontages 

 

Porch 
Stoop 
Dooryard 

  

 
4 

 
Vehicle 
Access & 
Parking 

 
Parking spaces may be enclosed, covered, or 
open. 

 
5 

 
Private 
Open 
Space 

 
Width 
8-foot 
minimum 

 
Depth 
8-foot 
minimum 

 
Area 
100-square 
foot minimum 

 
6 

 
Building 
Size & 
Massing 

 
Length along 
frontage: 

 
Length along 
side yard: 

 
Duplex: 36-foot maximum 
Multiplex 50-foot maximum 

 
80-foot maximum 

  The footprint area of an accessory structure 
may not exceed the footprint area of the 
principal structure. 
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BS.2 BUILDING TYPES  (CONTINUED) 
 

MUN MUU 

BS.2.B Rosewalk and Bungalow court 
 

1 Description A Rosewalk Building Type is a group of 6    or 
more single dwellings arranged in a linear 
manner along either side of a common green. 
Having the same right-of-way width as a 
narrow neighborhood street, the Rosewalk (in 
contrast to the Bungalow Court) must connect 
two parallel streets. Pedestrian access to the 
building entrances are accessed from the 
common green and/or primary street. 
Rosewalks are prohibited on corner lots. 

Bungalow Court Building Type is a group of 6 
or more single dwellings arranged around a 
shared courtyard, with pedestrian access to 
the building entrances from the courtyard 
and/or fronting street. 

The courtyard is wholly open to the street and 
parking is placed in the rear of the lot or behind 
each unit. Bungalow courts are prohibited on 
corner lots that do not have alley access. 

2 Pedestrian 
Access 

Main entrance location: Common courtyard 

 

3 

 

Frontages 

 

Porch 
Stoop 
Dooryard 

  

 
4 

 
Private 
Open 
Space 

 
Width 
8-foot 
minimum 

 
Depth 
8-foot 
minimum 

 
Area 
100-square 
foot minimum 

 
5 

 
Common 
Courtyard 

 
Width 
Depth 

 
20-foot minimum clear 
50-foot minimum clear 

  
Also see cottage housing standards in FMC 22.58.027. 

Illustrative axonometric diagram 

Alley Attached 
access to parking  garages 
detached accessed accessed by 
garages from alley side alleys 

 
Illustrative plan diagram 

Illustrative photo of bungalow court  

Illustrative photo of rosewalk  
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BS.2 BUILDING TYPES  (CONTINUED) 
 

MUN MUU 

BS.2.C Row House 
 

1 Description A  Row  House  Building  Type  is  a  small- to 
medium-sized building comprised of 5 or more 
attached dwelling units arrayed side by side, 
with the ground floor raised above grade in 
order to provide privacy for ground floor rooms. 
The primary building sits at the front of the 
property, with the garage at the rear, separated 
from the primary building by a rear yard. Each 
dwelling unit is directly accessed from the front 
yard/street. Garages must be located and 
accessed from the rear of the lot. This Type is 
typically located within medium-density 
neighborhoods or in a location that transitions 
from a primarily single-family neighborhood 
into a neighborhood main street. This Type 
enables appropriately-scaled, well-designed 
higher densities and is important for providing 
a broad choice of missing middle housing 
types and promoting walkability. 

2 Pedestrian 
Access 

Main entrance location: Primary street 

3 Frontages Porch 
Stoop 
Dooryard 

   

4 Vehicle 
Access & 
Parking 

Parking spaces may be enclosed, covered, or 
open. 

5 Private 
Open 
Space 

Width 
8-foot 
minimum 

Depth 
8-foot 
minimum 

Area 
100-square 
foot minimum 

6 Building 
Size & 
Massing 

Width per rowhouse: 18-foot minimum 
36-foot maximum 

  The front elevation and massing of each Row 
House building may be either symmetrical or 
asymmetrical, repetitive or unique in 
disposition, as long as the delineation of each 
individual unit is evident. The footprint area of 
an accessory structure may not exceed the 
footprint area of the principal structure. 
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BS.2 BUILDING TYPES  (CONTINUED) 
 

MUN MUU 

BS.2.D Live-Work 
 

1 Description A  Live-Work   Building   Type   is   a   small to 
medium-sized attached or detached structure 
that consists of single dwelling unit above 
and/or behind a flexible ground floor space that 
can be used for home-office uses such as 
residential, personal and general service, 
small-scale craft production or retail uses. Both 
the ground-floor flex space and the unit above 
are owned by one entity. This Type is typically 
located within medium-density neighborhoods 
or in a location that transitions from a 
neighborhood into a urban neighborhood 
street. It is especially appropriate for incubating 
neighborhood-serving retail and service uses 
and allowing neighborhood main streets to 
expand as the market demands. 
Garages must be located and accessed from 
the rear of the lot. The work space is accessed 
directly from the primary street, and the living 
space at the rear or above is accessed directly 
or indirectly from the working space. 

2 Pedestrian 
Access 

Main entrance location: Primary street 
Ground floor space and upper unit shall have 
separate exterior entries. 

 
3 

 
Frontages 

 
Forecourt 
Dooryard 
Shopfront 
Lightcourt 
Gallery 

  

4 Private 
Open 
Space 

Width 
8-foot 
minimum 

Depth 
8-foot 
minimum 

Area 
100-square 
foot minimum 

 
5 

 
Building 
Size & 
Massing 

 
Width per unit 

 
18-foot minimum 
36-foot maximum 

   
The footprint area of an accessory structure 
may not exceed the footprint area of the 
principal structure. 
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BS.2 BUILDING TYPES (CONTINUED) 
 

MUN MUU 

BS.2.E Court 
 

1 Description A Court Building Type is a group of    dwelling 
units arranged to share one or more common 
courtyards. The courtyard is intended to be a 
semi-public outdoor room that is an extension 
of the public realm. Court buildings may 
accommodate ground floor commercial/flex 
uses in either a live-work configuration or as 
solely commercial/retail space in qualifying 
zones facing the primary street. This building 
type enables the incorporation of high-quality, 
well-designed density within a walkable 
neighborhood. 

2 Pedestrian 
Access 

The main entry to ground level units should be 
from the courtyard or from the street. Access 
to second story units should be directly from 
the courtyard through stairs. Elevator access, 
if any, should be provided between the 
underground garage and courtyard-podium 
only. 

3 Frontages Porch 
Stoop 
Dooryard 

   

4 Vehicle 
Access & 
Parking 

From alley. 
For lots without alley, via driveway, 
12-foot wide maximum, located as close to 
side yard property line as possible. 

5 Private 
Open 
Space 

Width 
8-foot 
minimum 

Depth 
8-foot 
minimum 

Area 
100-square 
foot minimum 

This open space is exclusive of the courtyard 
and may be located in a side or rear yard. 

 
6 

 
Common 
Courtyard 

 
Recommended 
width/depth/height 
ratio: 

 
Width and depth: 

  

   1:1 approximate 
 
20-foot minimum 

7 Building 
Size & 
Massing 

Length along frontage: 
 
Length along side yard: 

200-foot minimum 
 
140-foot maximum 

  The footprint area of an accessory structure 
may not exceed the footprint area of the 
principal structure. 

With underground 
parking 

With underground With garage 
parking parking 
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BS.2 BUILDING TYPES  (CONTINUED) 
 

MUN MUU 

BS.2.F Hybrid Court 
 

  

1 Description A Hybrid Court Building Type combines a point- 
access portion of the building with a walk-up 
portion. The building may be designed for 
occupancy by residential, retail, service, and/or 
office uses on the ground floor, with upper floors 
also configured for those uses. 

2 Pedestrian 
Access 

The main entrance to all ground floor units 
should be directly from the street. 
Entrance to the stacked dwelling element can be 
through a dedicated street level lobby, or 
through a dedicated podium lobby accessible 
from the street or through a side yard. 
Access to units above the second level in the 
stacked dwelling element not accessed from the 
podium is through an interior, double-loaded 
corridor of at least 6 feet in width with recessed 
doors or seating alcoves/offsets at every 100 
feet at a minimum. 
For other units, access is directly off a common 
courtyard or through stairs serving up to 3 
dwellings. 

3 Frontages Porch 
Stoop 
Dooryard 

  

4 Vehicle 
Access & 
Parking 

Underground garage, surface parking, tuck 
under parking, or a combination of any of the 
above. 

5 Private 
Open 
Space 

Width 
8-foot 
minimum 

Depth 
8-foot 
minimum 

Area 
100-square 
foot minimum 

This open space is exclusive of the courtyard 
and may be located in a side or rear yard. 

6 Common 
Courtyard 

Recommended 
width/depth/height 
ratio: 

 
Width and depth: 

 

  1:1 approximate 
 
20-foot minimum 

7 Building 
Size & 
Massing 

Width per unit: 18-foot minimum 
36-foot maximum 

 

   With underground parking  
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BS.2 BUILDING TYPES (CONTINUED) 
 

MUN MUU 

BS.2.G Liner 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Surface parking, parking 
garage, cinema, large retailer 

 
 
 
 
 

Rear alley access 
to parking 

Parking access 
from side street 

1 Description A Liner Building  Type conceals a  garage,  or 
other large-scale faceless building such as a 
movie theater, or “big box” store designed for 
occupancy by retail, service, and/or office uses 
on the ground floor, with upper floors 
configured for retail, service, office, and/or 
residential uses. The access corridor, if 
applicable, is included in the minimum depth. 

2 Lot Size Width: 
Depth: 

400-foot maximum 
150-foot maximum 

3 Pedestrian 
Access 

Direct access from sidewalk. Upper floors 
accessed from street level lobby. 

4 Frontages Forecourt 
Shopfront 
Gallery 
Arcade 

  

5 Vehicle 
Access & 
Parking 

Required parking is accommodated in an 
underground or above-ground garage, tuck 
under parking, or a combination of any of the 
above. 

6 Private 
Open 
Space 

Private open space is required for each 
residential unit and shall be no less than 50- 
square feet with a minimum dimension of 5 feet 
in each direction. Alternatively, private open 
space requirements may be met with open 
space designed for specific use by the 
residents. See OS.1. 

7 Shared 
Open 
Space 

The primary shared common space is the rear 
or side yard designed as a courtyard. 
Courtyards can be located on the ground, or 
on a podium, or on a parking deck, and must 
be open to the sky. Side yards can also be 
formed to provide outdoor patios connected to 
ground floor commercial uses. 

  Recommended 
width/depth/height 
ratio: 

 
Width and depth: 

 

1:1 approximate 

20-foot minimum 

8 Building 
Size & 
Massing 

Length along frontage: 400-foot maximum 
Length over 200 feet must provide massing 
break 
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BS.2 BUILDING TYPES  (CONTINUED) 
 

MUN MUU 

BS.2.H Flex Building 
 

1 Description A Flex Building Type is designed for occupancy 
by retail, service, office and/or residential uses 
on the ground floor, with upper floors configured 
for a similar mix of uses. Second floor units may 
be directly accessed from the street through a 
stair; upper floors are accessed through a street 
level lobby. 

2 Lot Size Width: 
Depth: 

400-foot maximum 
150-foot maximum 

3 Pedestrian 
Access 

Direct access from sidewalk. Upper floors 
accessed from street level lobby. 

 
4 

 
Frontages 

 
Forecourt 
Shopfront 
Gallery 
Arcade 
Stoop 

 

5 Vehicle 
Access & 
Parking 

Required parking is accommodated in an 
underground or above-ground garage, tuck 
under parking, or a combination of any of the 
above. 

6 Private 
Open 
Space 

Private open space is required for each 
residential unit and shall be no less than 50- 
square feet with a minimum dimension of 5 feet 
in each direction. Alternatively, private open 
space requirements may be met with open 
space designed for specific uses by residents. 
See OS.1. 

7 Shared 
Open 
Space 

The primary shared common space is the rear 
or side yard designed as a courtyard. Courtyards 
can be located on the ground, on a podium, or 
on a parking deck, and must be open to the sky. 
Side yards can also be formed to provide 
outdoor patios connected to ground floor 
commercial uses. 

  Recommended 
width/depth/height 
ratio: 

 
Width and depth: 

 

1:1 approximate 

20-foot minimum 

8 Building 
Size & 
Massing 

Length along frontage: 400-foot maximum 
Length over 200 feet must provide massing 
break 
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Frontage Standards 
 
FS.1 FRONTAGE STANDARDS 

FS.1A Purpose 

This Section sets forth the standards applicable to the development of private frontages. Private 
frontages are the components of a building that provide an important transition and interface 
between the public realm (street and sidewalk) and the private realm (yard or building). These 
standards supplement the standards for each zone that the frontage types are allowed within. For 
each frontage type, a description, a statement of the type’s intent, and design standards are 
provided. These standards are intended to ensure that proposed development is consistent with 
the City’s goals for building form, physical character, land use activity and quality. 

FS.1B Applicability 

These standards work in combination with the standards found in Section DS.0 (Development 
Standards by Zones) and Section BS.0 (Building Standards) and are applicable to all private 
frontages within transect zones. 

FS.1C  Allowed Building Types by Zoning District 

Table FS.1 (Frontage Types) provides an overview of the allowed frontage types. 
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TABLE FS.1 FRONTAGE TYPES  
 
 
 
 
 

Front Yard: The facade is set back substantially 
from the frontage line. The front yard created remains 
unfenced and is visually continuous with adjacent 
yards, supporting a common landscape. The setback 
can be densely landscaped to buffer from the higher 
speed thoroughfares. 

 
Porch & Fence: The facade is set back from the 
frontage line with an attached porch permitted to 
encroach. A fence at the frontage line maintains the 
demarcation of the yard while not blocking view into 
the front yard. The porches shall be no less than 8 
feet deep. 

 
Dooryard (Terrace): The facade is set back from the 
frontage line with an elevated garden or terrace 
permitted to encroach. This type can effectively 
buffer residential quarters from the sidewalk, while 
removing the private yard from public encroachment. 
The terrace is also suitable for cafes. 

 

Stoop: The facade is aligned close to the frontage 
line with the first story elevated from the sidewalk 
sufficiently to secure privacy for the windows. The 
entrance is usually an exterior stair and landing. This 
type is recommended for ground-floor residential 
use. 

 
Forecourt: A portion of the facade is close to the 
frontage line and the central portion is set back. The 
forecourt with a large tree offers visual and 
environmental variety to the urban street 
streetscape. The forecourt may accommodate a 
vehicular drop-off. 

 
Lightcourt: The facade is set back from the frontage 
line by a sunken light- court. This type buffers 
residential use from urban sidewalks and removes 
the private yard from public encroachment. 

 
 
 

Shopfront: The facade is aligned close to the 
frontage line with the building entrance at sidewalk 
grade. This type is conventional for retail use. It has 
substantial glazing on the sidewalk level and an 
awning that may overlap the sidewalk. 

 
 

Gallery: The facade is aligned close to the frontage 
line with an attached cantilevered shed or a 
lightweight colonnade overlapping the sidewalk. This 
type is conventional for retail use. The gallery shall 
be no less than 10 feet wide and may overlap the 
whole width of the sidewalk to within 2 feet of the 
curb. 

 
Arcade: The facade is a colonnade that overlaps the 
sidewalk, while the façade at sidewalk level remains 
at the frontage line. This type is conventional for retail 
use. The arcade shall be no less than 12 feet wide 
and may overlap the whole width of the sidewalk to 
within 2 feet of the curb. 
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Front Yard 
Description The main facade of the building has a large 

planted setback from the frontage line 
providing a buffer from the street. The front 
yard remains unfenced and is visually 
continuous with adjacent yards, supporting a 
common landscape and working in 
conjunction with the other private frontages. 

Size Depth: 20 feet 

Design 
Standards 

The front yard should be visually continuous 
with adjacent yards, supporting a common 
landscape. The setback can be densely 
landscaped to buffer from the higher speed 
thoroughfares. The yard is the first 
impression of a home and therefore should 
be carefully landscaped, preferably with 
drought-resistant plants. 

Porch & Fence 
Description Provides a physical transition from the 

sidewalk to the private lot and building while 
maintaining visual connection between 
buildings and the public space of the street. 
The porch frontage consists of a building 
with a front set back from the property line 
and a porch encroaching into that front 
setback. 

Size Width: 8-foot minimum 
Depth: 8-foot minimum 
Height: 8-foot minimum 
Pathway: 3-foot wide minimum 
Finished level above sidewalk: 18-inch 
minimum 

Design 
Standards 

Projecting porches must be open on three 
sides and have a roof. 

Dooryard (Terrace) 
Description The main facade of the building is set back a 

small distance and the frontage line is 
defined by a low wall or hedge, creating a 
small dooryard. The dooryard shall not 
provide public circulation along a ROW. The 
dooryard may be raised, sunken, or at grade 
and is intended for ground-floor residential. 

Size Width: 8-foot minimum 
Length: 50-foot maximum 
Pathway: 3-foot minimum 
Finished level above sidewalk: 3’-6” 
maximum 

Design 
Standards 

For live/work, retail and service uses, these 
standards are to be used in conjunction with 
those for the Shopfront Frontage Type. In 
case of conflict between them, the Dooryard 
Frontage Type standards shall prevail. 
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Stoop  
Description The main facade of the building is near the 

frontage line and the elevated stoop 
engages the sidewalk. The stoop shall be 
elevated above the sidewalk to ensure 
privacy within the building. Stairs or ramps 
from the stoop may lead directly to the 
sidewalk or may be side-loaded. This Type 
is appropriate for residential uses with small 
setbacks. 

Size Width & Depth: 5-foot min.; 8-foot max. 
Finished level above sidewalk: 18-in min. 

Design 
Standards 

1. Stairs may be perpendicular or parallel 
to the building facade. 
2. Ramps shall be parallel to façade or 
along the side of the building. 
3. The entry doors are encouraged to be 
covered or recessed to provide shelter 
from the elements. 

Forecourt 
Description The main facade of the building is at or near 

the frontage line and a small percentage is 
set back, creating a small court space. The 
space may could be used as an entry court 
or shared garden space for apartment 
buildings, or as an additional shopping or 
restaurant seating area. 

Size Width & Depth: 12-foot minimum 
Ratio, height to width: 2:1 maximum 

Design 
Standards 

The proportions and orientation 
of these spaces should be carefully 
considered for solar orientation and 
user comfort. 

 
Lightcourt 
Description The main facade of the building is set back 

from the frontage line by an elevated 
terrace or a sunken lightcourt. This Type 
buffers residential, retail or service uses 
from urban sidewalks and removes the 
private yard from public encroachment. 

Size Width: 5-foot minimum 
Height: 

landing above sidewalk: 6-foot maximum 
landing below sidewalk: 6-foot maximum 

Design 
Standards 

A short fence may be placed along the built- 
to-line or setback where it is not defined by 
a building. 
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Shopfront 
Description The main facade of the building is at or near 

the frontage line with an at-grade entrance 
along the public way. This Type is intended for 
retail use. It has substantial glazing at the 
sidewalk level and typically includes an awning 
that may overlap the sidewalk. It may be used 
in conjunction with other frontage types. An 
awning that extends over the sidewalk 
requires an encroachment permit. 

Size Ground Floor Transparency: 
75% of frontage minimum 

Awning Depth: 4-foot minimum 
Setback from curb: 2-foot minimum 
Height, clear: 8-foot maximum 

Design 
Standards 

1. Shopfront glass shall be clear without 
reflective glass frosting or dark tinting. 

 
2. Shopfront windows may have clerestory 

windows (horizontal panels) between the 
shopfront and second floor/top of single- 
story parapet. Glass in clerestory may be 
of a character to allow light, while 
moderating it such as stained glass, glass 
block, painted glass, or frosted glass. 

 
3. Shopfronts with accordion-style 

doors/windows or other operable windows 
that allow the space to open to the street 
are encouraged. 

 
4. Operable awnings are encouraged. 
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Gallery  
Description A roof or deck projecting from the facade of a 

building, supported by columns located just 
behind the street curb. Galleries shelter the 
sidewalk with a roof or unenclosed, accessible, 
out-door space making them ideal for retail use. 
Galleries may be one- or two-stories in height, 
functioning as covered or uncovered porches at 
the second floor. Railing on top of the gallery is 
only required if the gallery roof is accessible as 
a deck. 

Size Depth: 8-foot minimum 
Ground floor height: 16-foot minimum 
Setback from curb: 1-foot min.; 2-foot max. 

Design 
Standards 

1. Galleries shall be combined with the 
Shopfront frontage type. 

2. Galleries must have consistent depth along a 
frontage. 

3. Ceiling light is encouraged. 
4. Galleries may be entirely on private property 

or may encroach over the sidewalk in the 
public ROW, subject to approval of an 
encroachment permit. 

5. Column spacing and colonnade detailing, 
including lighting, shall be consistent with the 
style of the building to which it is attached. 

6. Columns shall be placed in relation to curbs 
so as to allow passage around and to allow 
for passengers of cars to disembark. 

Arcade 
 

Description Composed of a building with ground floor 
facades that align with the property line, and 
upper floors that project over the property line 
to cover the sidewalk. A colonnade structurally 
and visually supports the building mass that 
encroaches into the public right-of-way. 
Arcades contain ground-floor storefronts, 
making them ideal for retail use as the arcade 
shelters the pedestrian and shades the 
storefront glass, preventing glare that might 
obscure views of merchandise. 

Size Depth: 8-foot minimum 
Ground floor height: 16-foot minimum 
Setback from curb: 1-foot min.; 2-foot max. 

Design 
Standards 

1. Arcades shall be combined with the 
Shopfront frontage type. 

2. Arcades may be entirely on private property 
or may encroach over the sidewalk in the 
public right-of-way, subject to approval of an 
encroachment permit. 

3. Column spacing and colonnade detailing, 
including lighting, shall be consistent with the 
style of the building. 

4. Columns shall be placed in relation to curbs 
so as to allow passage around and to allow 
for passengers of cars to disembark. 
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Street Standards 
 
SS.1 STREET STANDARDS 

SS.1A Purpose 

This Section provides design standards to ensure that proposed development is consistent with the 
Comprehensive Plan’s goals for an interconnected and walkable network of blocks and streets that support 
the intended physical character, land use activity, and quality. 

Streets must not only provide for the efficient and safe movement of people, goods, and services, but must 
also facilitate great places that contribute to the look, feel, and experience of the 19th and Mildred mixed-
use area and other neighborhoods.  

 
 

SS.1B  Applicability 

This Section describes the standards for streets in FBC zones. These street standards are applicable for 
the transformation of existing streets and the creation of new streets in FBC zones. Additional street 
assemblies can be integrated into this Section when approved by the City. 

 
 

SS.1C. Design objectives 

Streets are one of the most important elements in defining FBC character. Due to this important role in 
place-making, in addition to their contribution of a major percentage of public space, street standards must 
be considered alongside building form, building types, frontage types, civic spaces, and landscaping in 
creating urban environments. 

In accordance with the intent of this Section, new or modified street shall be designed to incorporate the 
following criteria for street design: 

a) Function: Ensuring essential access to premises for deliveries and servicing; effective use of curb 
space to support land use activities; and upgrading utilities under the roads to serve growing 
neighborhood needs. 

b) Mobility: Safe, efficient, and reliable movement supporting access of people and goods. 
c) Livability: Providing good and inclusive places for all that support vital economic, cultural, and 

community activity. 

The City shall determine the appropriate street type for new and modified streets based on the anticipated 
function of the street while taking into consideration the areawide context. 

All of the elements of the streets are context based. Overall width and pavement width, the number of lanes, 
and the lanes’ specific sizes are listed. Street edges include planter type, lighting type, walkway type, and 
curb radii at intersections. Bulb-outs are encouraged to facilitate a pedestrian-friendly environment. 

The street sections in this Section suggest quality and intent. The dimensions in the street sections consider 
information gleaned from aerials and field observations of existing conditions plus desired outcomes 
resulting from redevelopment. 
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SS.1D. Design Departures 

Minor departures from street section design elements are subject to administrative approval. The City may 
authorize departures when existing street frontage improvements that do not fully meet current standards 
will effectively achieve the FBC’s design objectives for the applicable street type. In such instances, the City 
must determine that the costs of modifications required to ensure full compliance with the street section 
standards will exceed the benefits. The City may also authorize departures that will achieve comparable 
landscape amenities, parking stall counts, pedestrian walkway surfaces, and other features when the 
overall design is consistent with the intent of the specified street type. Departures may be authorized where 
topography dictates design solutions that are not fully compliant or where parking structures with daylighted 
fronts face public ways.  
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19th Street Shopfront 
Assembly Transportation Way 
Type Principal arterial with parking Vehicle Lanes 4 lanes; 2 lanes each way 
Right-of-way 87 feet Lane Width 10 feet 
Pavement 54 feet Parking Lanes Parallel; both sides 
Public Frontage Movement Type Medium 
Curb Type Vertical curb Median Width 9 feet 
Walkway Width 12 feet with 4-foot tree wells & 

contrasting pavement strips 
Median Planting Street trees with shrubbery 

 Median Surface Ground cover 
Walkway Surface Concrete and pavers Target Speed 35 mph 
Planter Shade trees limbed for visibility 

and pedestrian access 
Bicycle Provisions None 

 Transit Bus; Light rail 

 
 

19th Street Non-Shopfront 
Assembly Transportation Way 
Type Principal arterial w/o parking Vehicle Lanes 4 lanes; 2 lanes each way 
Right-of-way 73 feet Lane Width 10 feet 
Pavement 40 feet Parking Lanes No on-street parking 
Public Frontage Movement Type Medium 
Curb Type Vertical curb Median Width 9 feet 
Walkway Width 12 feet with 4-foot tree wells & 

contrasting pavement strips 
Median Planting Street trees with shrubbery 

 Median Surface Ground cover 
Walkway Surface Concrete and pavers Target Speed 35 mph 
Planter Shade trees limbed for visibility 

and pedestrian access 
Bicycle Provisions None 

 Transit Bus; Light rail 
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Mildred Street Shopfront 
Assembly Transportation Way 
Type Minor arterial with parking Vehicle Lanes 2 lanes; 1 lane each way 
Right-of-way 77 feet Lane Width 10 feet 
Pavement 44 feet Parking Lanes Parallel; both sides 
Public Frontage Movement Type Medium 
Curb Type Vertical curb; 10 feet radius Median Width 9 feet 
Walkway Width 12 feet with 4-foot tree wells & 

contrasting pavement strips 
Median Planting Street trees with shrubbery 

 Median Surface Ground cover 
Walkway Surface Concrete and pavers Target Speed 25 mph 
Planter Shade trees limbed for visibility 

and pedestrian access 
Bicycle Provisions 5-foot lane 

 Transit Bus 
 

 
 

Mildred Street Non-Shopfront 
Assembly Transportation Way 
Type Minor arterial w/o parking Vehicle Lanes 2 lanes; 1 lane each way 
Right-of-way 67 feet Lane Width 10 feet 
Pavement 30 feet Parking Lanes No on-street parking 
Public Frontage Movement Type Medium 
Curb Type Vertical curb; 10 feet radius Median Width 9 feet 
Walkway Width 6 feet Median Planting Street trees with shrubbery 
Walkway Surface Concrete Median Surface Ground cover 
Planter 8-foot amenity with shade trees 

limbed for visibility and 
pedestrian access 

Target Speed 25 mph 
 Bicycle Provisions 5-foot lane 
 Transit Bus 
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Regents Boulevard 
Assembly Transportation Way 
Type Minor arterial without parking Vehicle Lanes 2 lanes; 1 lane each direction 
Right-of-way 63 feet Lane Width 10 feet 
Pavement 30 feet Parking Lanes Option 7 feet 
Public Frontage Movement Type Slow 
Curb Type Vertical curb; 10 feet radius Median Width 9 feet 
Walkway Width 12 feet with 4-foot tree wells & 

contrasting pavement strips 
Median Planting Street trees with shrubbery 

 Median Surface Ground cover 
Walkway Surface Concrete and pavers Target Speed 25 mph 
Planter Shade trees limbed for visibility 

and pedestrian access 
Bicycle Provisions 5-foot lane 

 Transit Bus 
 

 
 

Local - Higher Intensity 
Assembly Transportation Way 
Type Feeder with parking Vehicle Lanes 2 lanes; 1 lane each direction 
Right-of-way 51 – 58 feet Lane Width 10 feet 
Pavement 27 – 34 feet Parking Lanes Parallel, angled*; one or both sides 
Public Frontage Movement Type Slow 
Curb Type Vertical curb; 10 feet radius Median Width NA 
Walkway Width 12 feet with 4-foot tree wells & 

contrasting pavement strips 
Median Planting NA 

 Median Surface NA 
Walkway Surface Concrete and pavers Target Speed 25 mph 
Planter Shade trees limbed for visibility 

and pedestrian access 
Bicycle Provisions None 

 Transit No transit 
*Only in unique circumstances 
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Local - Lower Intensity 
Assembly Transportation Way 
Type Feeder with parking Vehicle Lanes 2 lanes; 1 lane each direction 
Right-of-way 51 – 58 feet Lane Width 10 feet 
Pavement 27 – 34 feet Parking Lanes Parallel, angled*; one or both sides 

 Public Frontage Movement Type Slow 
Curb Type Vertical curb; 10 feet radius Median Width NA 
Walkway Width 6 feet Median Planting NA 
Walkway Surface Concrete Median Surface NA 
Planter 6-foot amenity with shade trees 

limbed for visibility and 
pedestrian access 

Target Speed 25 mph 
 Bicycle Provisions None 
 Transit No transit 

*Only in unique circumstances 

 
 

Local - Delivery 
Assembly Transportation Way 
Type Local without parking Vehicle Lanes 2 lanes; 1 lane each direction 
Right-of-way 44 feet Lane Width 10 feet 
Pavement 20 feet Parking Lanes None 
Public Frontage Movement Type Slow 
Curb Type Vertical curb; 10 feet radius Median Width NA 
Walkway Width 6 feet Median Planting NA 
Walkway Surface Concrete Median Surface NA 
Planter 6-foot amenity with shade trees 

limbed for visibility and 
pedestrian access 

Target Speed 25 mph 
 Bicycle Provisions None 
 Transit No transit 
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Local - Pedestrian 
Assembly Transportation Way 
Type Woonerf Vehicle Lanes 2 lanes; 2-way, shared space 
Right-of-way 35 feet Lane Width Shared 35-foot spaces 
Pavement 35 feet Parking Lanes Shared 35-foot spaces 
Public Frontage Movement Type Slow 
Curb Type Flat curb Median Width NA 
Walkway Width Shared 35-foot spaces Median Planting NA 
Walkway Surface Concrete or pavers Median Surface NA 
Planter Shade trees limbed for visibility 

and pedestrian access 
Target Speed 20 mph 

 Bicycle Provisions Shared 35-foot spaces 
  Transit NA 

 

 
 

Local - Pedestrian 
Assembly Transportation Way 
Type Paseo Vehicle Lanes NA 
Right-of-way NA Lane Width NA 
Pavement TBD Parking Lanes NA 
Walkway Width Minimum 12 feet Movement Type NA 
Walkway Surface Concrete or pavers Median Width NA 
Design Additional space should be 

included for intended uses and 
furnishings (such as tables, 
benches, planter pots, etc.) 

Median Planting NA 
 Median Surface NA 
 Target Speed NA 
 Bicycle Provisions NA 
  Transit NA 
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Alley – 2 way 
Assembly Transportation Way 
Type Alleyway Vehicle Lanes 2 lanes; 1 lane each direction 
Right-of-way 20 – 32 feet Lane Width 10 feet 
Pavement 20 feet Parking Lanes NA 
Public Frontage Movement Type Slow 
Curb Type Vertical curb; 10 feet radius Median Width NA 
Walkway Both sides, one-side or neither Median Planting NA 
Walkway Width 6 feet Median Surface NA 
Walkway Surface concrete Target Speed 20 mph 
Planter NA Bicycle Provisions NA 

 Transit NA 
 

 
 

Alley – 1 way 
Assembly Transportation Way 
Type Alleyway without sidewalks Vehicle Lanes 1 lane; 1 direction 
Right-of-way 16 feet Lane Width 16 feet 
Pavement 16 feet Parking Lanes NA 
Public Frontage Movement Type Slow 
Curb Type NA Median Width NA 
Walkway Width NA Median Planting NA 
Walkway Surface NA Median Surface NA 
Planter NA Target Speed 20 mph 

  Bicycle Provisions NA 
 Transit NA 
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Open Space Standards 
 
OS.1 OPEN SPACE STANDARDS 

OS.1A Purpose 

This Section provides a catalog of pre-approved Public Open Space types that are appropriate to 
use within walkable urban environments. 

OS.1B Applicability 

This section describes the guidelines for development of Public Open Spaces in the Form-Based 
Code Area. 

The Standards shall apply to all proposed development within Form-Based Code zones and shall 
be considered in combination with the standards for the applicable zone. 

Additional Public Open Spaces can be integrated into this section as they are approved by the 
City. 

OS.1C Design Objective 

Open Spaces play an important role in place-making. Their standards must be considered 
alongside building form, building types, frontage types, and thoroughfares in creating urban 
environments. 

OS.1D Open Space Required 

Each project application that involves at least four acres shall be required to provide a minimum 
of 10 percent of the project area as open space. The required open space shall be designed in 
compliance with the applicable requirements from Table OS.1. For projects that provide more 
than 10 percent public open space, the City may approve an open space plan that provides this 
additional public open space in lieu of a portion of the private open space required in BS.2.G.6 or 
BS.2.H.6. Sidewalks and planter strips located within a street right of way shall not count as open 
space when calculating minimum requirements unless they are part of plaza, rambla or 
promenade.  

Each project four acres or larger shall include an open space design plan that incorporates the 
urban design concept described in OS.2, where applicable. If, when a project applicant intends to 
submit an application to the City, an urban design concept has not been prepared and adopted in 
the FBC for the applicable open space type and location specified in OS.2, the applicant shall 
prepare or fund the preparation of a conceptual plan under the direction of the City. The City may 
opt to retain the services of a qualified firm to complete the plan with funding to be provided by 
the applicant. 
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TABLE OS.1 OPEN SPACE TYPES 
 

Open Space Type Greenway Green Square 

Illustration 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

Example of Intended 
Physical Character 

Description A linear open space that can 
meet a variety of purposes, 
from recreational to 
environmental restoration. 

An open space available for 
unstructured and limited 
amounts of structured 
recreation. 

An open space available for 
civic purposes, unstructured 
and limited amounts of 
structured recreation. 

Size 
Frontage (minimum) 

Variable 
Fronting lots encouraged to 
provide access and pleasant 
frontage. 

1 acre to 15 acres 
2 streets 

½ acre to 5 acres 
2 streets 

Typical Facilities Passive and active recreation, 
accessory structure, drinking 
fountains, sings, benches, 
exercise equipment, benches, 
and paths. 

Passive and active recreation 
(unstructured or structured), 
accessory structure, drinking 
fountains, community facilities 
less than 5,000 square feet, 
benches, and paths. 

Passive and active recreation 
(unstructured or structured), 
accessory structure, drinking 
fountains, community facilities 
greater than 5,000 square 
feet, benches, and paths. 
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TABLE OS.1 OPEN SPACE TYPES  (CONT.) 
 

Open Space Type Plaza Pocket Park Playground Community Garden 

Illustration 
 

 

 
 
 
 
 
 
 
 
 
 
 

Example of Intended 
Physical Character 

Description An open space available 
for civic purposes and 
commercial activities. 
Building frontages 
should define these 
spaces. Plazas are 
typically hardscaped. 

An open space available 
for informal activities in 
proximity to neighborhood 
residences. 

An open space designed 
for the recreation of 
children and interspersed 
within residential areas. 
Playgrounds may be 
included within other open 
spaces. 

An open space designed 
as a grouping of plots for 
nearby residents for small- 
scale cultivation. 
Community Gardens may 
be included within other 
open spaces. 

Size 
Frontage (minimum) 

½ to 2 ½ acres 
2 streets 

4,000 sf to ½ acre 
1 street 

No minimum or maximum 
1 street 

No minimum or maximum 
1 street 

Typical Facilities Passive recreation, 
accessory structure, 
drinking fountains, and 
paths. 

Passive recreation, 
accessory structure, 
drinking fountains, and 
paths. 

Accessory structure, 
drinking fountains, and 
paths. 

Accessory structure, 
drinking fountains, and 
paths. 
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OS.2 URBAN DESIGN CONCEPTS 

In accordance with OS.1D, each project application that includes a Public Open Space Overlay 
within its boundaries, as further determined by OS.1D, or designated in the Regulating Plan Diagram, 
shall be required to develop the urban green street, green, square, plaza, or other open space 
type generally consistent with the applicable urban design concept depicted below. The plan shall 
incorporate, at a minimum, the design elements described in the placeholder for each open space 
type below. 

1.) Urban green street with median, sidewalks and curbside parking located on 22nd Street 
(planned) east of Mildred Street West. 
 
The green street design concept would include a median containing plant materials with 
hardscape/paving where appropriate to support passive and active space including pedestrian 
corridors. The street cross section should include a promenade/rambla filled with kiosks that 
sell newspapers, flowers, beverages, or other goods. These features could be located within 
an active median, or if the median is to be primarily passive, along one or both sides of the 
street within an adjoining plaza, square, or another type of FBC-identified open space area. 
Space could be provided for street traders, performers, and seating for outdoor cafes. Areas 
should be designed to support programmed activities such as farmers markets and arts fairs. 
Notable sights and facilities should be located within the promenade, including water features, 
imaginative play areas, and covered spaces for popular meeting points. Suggestions for street 
furniture and street lighting to be used in the rambla/promenade would be included. The 
concept would include a street tree plan and suggestions for street furniture and street lighting. 
An overall illustrative site plan, sections, and renderings are required to be provided. Photos 
of similar successful projects may support or supplement the plans. 

2.) Green, square or plaza located north of 20th Street (planned) and east of 66th Avenue West 
(planned). 
 
The green, square or plaza design concept would create informal community gathering places 
by providing comfortable seating opportunities with multi-seasonal amenities, such as 
canopies or other cover from the elements and heating during periods of cooler temperatures. 
Designs should include character-defining materials and accessories, art elements or water 
features, wayfinding elements, pedestrian-scale lighting, and landscape features that provide 
visual access to the space and support active and passive uses. An overall illustrative site 
plan, sections, and renderings are required to be provided. Photos of similar successful 
projects may support or supplement the plans. 

3.) Green, square or plaza located south of 22nd Street (planned) and west of 66th Avenue West 
(planned). 

 
The green, square or plaza design shall be a minimum of ½ acre in size. The design concept 
would create informal community gathering places by providing comfortable seating 
opportunities with multi-seasonal amenities, such as canopies or other cover from the 
elements and heating during periods of cooler temperatures. Designs should include 
character-defining materials and accessories, art elements or water features, wayfinding 
elements, pedestrian -scale lighting, and landscape features that provide visual access to the 
space and support active and passive uses. An overall illustrative site plan, sections, and 
renderings are required to be provided. Photos of similar successful projects may support or 
supplement the plans. 
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