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EXECUTIVE SUMMARY 
Ueland Tree Farm (UTF) is proposing to develop a 152 acre portion of its property as sand 
and gravel mines and basalt quarries. The 1,716-acre site is adjacent to and west of 
Bremerton in Kitsap County, Washington. This Preliminary Drainage Plan (PDP), has been 
prepared to characterize drainage conditions on the site, and assess potential stormwater 
impacts and proposed mitigation measures. This document meets the requirements of a 
Preliminary Drainage Plan as described under the Kitsap County Stormwater Ordinance.  

PROJECT DESCRIPTION 
Development plans consist of two gravel mines and three basalt quarry areas. Under the 
proposal, areas totaling approximately 152 acres would be developed for surface mining over 
a 50-year period. Mine sites would be cleared and developed in approximate 10 acre 
increments. Vegetation would be chipped during onsite clearing and retained for topsoil 
production or reclamation. Sand and gravel would be removed with loaders and conveyors. 
Excavation of basalt rock from the three quarry areas would be preceded by blasting. No 
more than one quarry would be developed and operated at any given time. Topsoil would be 
salvaged and reused to ensure adequate vegetation for the reclaimed sites. Typical mining 
depths would range from 30 feet to more than 150 feet below the existing ground surface.  

Hours of operation would extend from 7:30 AM to 5:00 PM Monday through Friday, 51 
weeks per year, with no operations on holidays. Following mineral removal, each mine or 
quarry site would be reclaimed using segmental reclamation methods. The stages of 
reclamation each segment would include back-filling, grading, top-dressing with soils, and 
planting with native grasses, shrubs, and trees. Reclamation sites would be managed as 
commercial forest. UTF may donate conservation easements on the property (possibly 
including the proposed Gravel “B” area) and may transfer or donate the residential 
development rights from most of the property, conserving the property as a working forest in 
perpetuity. 

In this PDP, the sand and gravel mines are referred to as S&G-A and S&G-B, and the 
quarries are referred to as Q-A, Q-B and Q-C.  

STORMWATER MANAGEMENT  
This PDP documents the preliminary stormwater management and temporary erosion 
sediment control (TESC) design based on the proposed mine design and footprint. This PDP 
has been prepared specifically in support of the Conditional Use Permit application and land 
use approval submittal to Kitsap County.  

The preliminary drainage and TESC design will be finalized during final design in support of 
the Site Development Activity Permit (SDAP) application to Kitsap County. Final design will 
include subsurface investigations to verify proposed infiltration areas and rates; final sizing of 
stormwater facilities, ditches, pipes and culverts; and submittal of the Notice of Intent 
application form for the Sand and Gravel NPDES Stormwater General Permit. 

The stormwater management facilities and TESC Best Management Practices (BMPs) are 
designed to control and reduce potential impacts to downstream sensitive areas such as 
wetlands and streams that could result from uncontrolled stormwater runoff. Such impacts 
could potentially include increased sediment loading; water quality degradation due to 
releases from concrete batch plant operations and spills during mineral extraction operations; 
phosphorous loading due to erosion of exposed soils; erosion of downstream channels; 
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wetland hydrology impacts due to changes in water levels; and/or flooding of downstream 
channels. To mitigate for these potential impacts, the project proposes the following 
stormwater management BMPs: 

• Permanent infiltration ponds with amended soils and capacity for the 100 year event 
to provide treatment and flow control for stormwater within the limits of S&G-A and 
S&G-B; 

• Temporary ponds to provide flow control and sedimentation during mineral 
extraction from Q-A, Q-B and Q-C; 

• Permanent ponds for Q-A, Q-B and Q-C to provide flow control for revegetated 
quarry conditions; 

• Permanent ponds with water quality and detention storage for water quality treatment 
and flow control for the interior access roadway;  

• Permanent infiltration ponds with amended soils to provide treatment and flow 
control for an area equal to the additional impervious area for the modifications to 
Lebers Lane, Grover Lane and Northlake Way. 

• Phased mineral extraction, limited to approximately 10 acre increments to minimize 
disturbed area exposed at any one time; 

• Soil replacement and revegetation of Q-A, Q-B and Q-C; 

• Development and implementation of a Stormwater Pollution Prevention Plan 
(SWPPP) consistent with the requirements of the NPDES Permit for Sand and 
Gravel. 

Monitoring of surface water quality, groundwater quality and wetland hydrology will be 
conducted. A Surface Water Monitoring Plan has been developed as part of the SWPPP for 
monitoring of pH, turbidity and temperature in stormwater discharges from the site. In 
addition to this monitoring that is required under the NPDES Permit, the proposal includes a 
monitoring plan for groundwater quality at Gravel Mine “A”, and monitoring of wetland 
hydrology near quarry sites. The goal of the monitoring plan is to protect the groundwater 
resources of the outwash aquifer as it occurs downgradient from the site and assess the 
presence of chemical constituents that may have been introduced into the aquifer from mining 
operations to help protect groundwater resources that are located east of the Gravel Mine “A” 
site. Monitoring will also be done to ensure protection of wetlands that may be hydraulically 
connected to the perched aquifer in quarry areas.  



Ueland Tree Farm Mineral Resource Development 
Preliminary Drainage Plan  

Ueland Tree Farm, LLC 

 

February 2009 │ 233-5528-001 1-1 

1. INTRODUCTION 

1.1 PROJECT LOCATION 
The UTF site is located in Sections 12, 13, 24 and 25, Township 24N, Range 1W, and 
Sections 7, 18 and 19, Township 24N, Range 1E (Figure 1-1). The project area resides within 
the Chico and Gorst Creek watersheds with the majority of the property in the Dickerson 
Creek sub-basin. This sub-basin is located in the Chico Creek watershed (Water Resource 
Inventory Area [WRIA] 15). Water flowing from this basin ultimately drains into Dyes Inlet 
in Puget Sound. The southern portion of the UTF property drains to an unnamed intermittent 
stream that discharges to Alexander Lake, which drains to Gorst Creek and Sinclair Inlet in 
Puget Sound. For more detailed information on the sub-basins, refer to the Ueland Tree Farm 
Kitsap Lake Property Sub-Basin Assessment (Parametrix 2007a).  

The property is located between large tracts of open space and timber lands to the west and 
planned urban development (Bremerton urban growth area) to the east. The site is bordered 
by land owned by the Mountaineers Foundation to the north, the Department of Natural 
Resources to the northwest and west, the City of Bremerton to the southwest, the Bremerton 
Watershed to the south, and Port Blakely Communities to the east. For more information on 
adjacent land use, refer to the Land Use and Visual Impact Assessment -Ueland Tree Farm 
Mineral Resource Development (Parametrix 2007b). 

1.2 PURPOSE AND SCOPE 
The purpose of this report is to document existing drainage conditions at and in the vicinity of 
the site, evaluate potential stormwater impacts, identify applicable mitigation measures and 
BMPs, and provide preliminary design of stormwater control facilities. Specific objectives of 
this report are as follows: 

• Compile, review, and analyze existing drainage data for the site and surrounding 
area. 

• Develop preliminary design of stormwater control facilities as required under the 
Kitsap County Stormwater Ordinance. 

• Develop a SWPPP that describes pollution prevention, monitoring and record 
keeping procedures to be used at the site. 

Appendices to this report consist of Figures and Maps from Ueland Tree Farm Sub-Basin 
Assessment and Hydrogeologic Report (Appendix A), the SWPPP (Appendix B), 
Groundwater and Wetland Hydrology Monitoring Plan (Appendix C), Flow Control Facility 
Sizing Calculations-Maximum Operation (Appendix D), Flow Control Facility Sizing 
Calculations, Post-Project Conditions (Appendix E), and TESC BMP Facility Sizing 
Calculations (Appendix F). 

1.3 PROJECT DESCRIPTION 
The mineral resource project proposes development of commercial sand, gravel, and basalt 
mineral surface mines on the UTF site. Development plans consist of two gravel mines and 
three basalt quarry areas (Figure 1-2). Under the proposal, areas totaling approximately 152 
acres would be developed for surface mining over a 50-year period, not including connecting 
access roads. No residential development is proposed as part of this project. 
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The two proposed sand and gravel mines are designated Gravel Mine “A” and Gravel Mine 
“B”. The three primary quarry areas are designated Quarry Areas “A”, “B”, and “C”. UTF 
may donate conservation easements on the property (possibly including the Gravel Mine “B” 
area) and may transfer or donate the residential development rights from most of the property, 
conserving the property as a working forest in perpetuity. 
A concrete batch plant may be constructed within the Gravel Mine “A” area (Figure 1-2) 
depending on economic feasibility and market demand. Also within the Gravel Mine “A” 
area would be a topsoil production facility and the main office and shop.  
Site access would be via Lebers Lane, which would be improved to meet Kitsap County road 
standards. Utilities would include water from the City of Bremerton, as well as power and 
natural gas. The small volume of domestic wastewater generated from the on-site office 
would be managed in an on-site sewage disposal system. Stormwater facilities would be 
designed, constructed and operated in accordance with Kitsap County standards and the 
National Pollutant Discharge Elimination System Stormwater permit for sand and gravel 
facilities issued by the Washington Department of Ecology. Stormwater facilities would be 
designed to slowly release water and to support a wetland system following reclamation. 
The mineral development plan would be implemented over an estimated 50-year period, with 
Gravel Mine “A” and Quarry Area “A” beginning in the first phase of the project. Quarry 
Areas “B” and “C” would be developed following completion of mining activity on Quarry 
Area “A”. No more than one quarry would be developed and operated at any given time. At 
all development sites, the mining process would generally begin with removal of vegetation 
and topsoil by heavy equipment. At Gravel Mine “A”, sand and gravel would then be 
excavated. Excavation of basalt rock from the three quarry areas would be preceded by 
blasting. Cleared vegetation would be chipped onsite and retained for topsoil production or 
reclamation. Material would be transported on a conveyor system or by truck to the Gravel 
“A” area for processing. Typical mining depths would range from 30 feet to more than 150 
feet below the existing ground surface. 
During operation, there would be approximately 93 total daily trips into the project site and 
93 trips out, including employees. The average volume of truck traffic would be 
approximately 10 in and 10 out, or 20 trips total per hour. The anticipated maximum volume 
would be 24 trips total per hour. The hours of operation would extend from 7:30 AM to 
5:00 PM Monday through Friday, 51 weeks per year, with no operations on holidays. 
Anticipated annual production for the mineral resource project is estimated to be a maximum 
of 400,000 tons of aggregate. It is estimated that if value-added businesses are developed, 
they may use approximately 20,000 tons of topsoil and 20,000 cubic yards of concrete. 
Following mineral removal, each mine or quarry site would be reclaimed consistent with 
Kitsap County and Washington Department of Natural Resources (DNR) reclamation 
standards, using segmental reclamation methods. Reclaimed sites will be managed as tree 
farms and commercial forest. Segments would typically consist of approximately 10-acre 
areas that are cleared, mined, and reclaimed sequentially to minimize the amount of disturbed 
area open at any one time. In a typical segmental reclamation process, soil in the first segment 
is stockpiled before mining to minimize handling and protect the resource. After the sand and 
gravel or basalt has been extracted from the fist segment, its slopes are reshaped according to 
the reclamation plan. Soil is then stripped from the second segment, spread on the slopes of 
the first segment and planted with native grasses, shrubs, and trees. This process continues 
until operations are complete in all segments of the mine. Reclamation is expected to be 
completed within 2 years of the completion of operations at any particular mine or quarry on 
the UTF property. Topsoil would be salvaged and reused to ensure adequate vegetation for 
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the reclaimed sites. Topsoil storage and stockpiles would be within the footprints of mine and 
quarry areas. 

• Reclamation would occur in the following stages: 

• Back-filling the pits with non-saleable mine material soil from the quarry and/or 
clean soil imported from an off-site location; 

• Grading the areas to conform to the proposed reclamation plan contours; 

• Placing sub-soil and top soil within stormwater pond areas to create conditions that 
would allow wetland hydrology and hydric soils to develop, and revegetating the 
pond area with wetland and wetland buffer plants. 

• Top-dressing the floor and slope areas with soils that would support native plant 
communities; and 

• Planting the area with native grasses, shrubs, and trees. 

1.4 PRIMARY DATA SOURCES AND SUPPORTING INFORMATION 
Primary data sources used in this report consist of: 

• Parametrix, Inc. 2007. Ueland Tree Farm Sub-basin Assessment. 

• Parametrix, Inc. 2007. Ueland Tree Farm Wetland Delineation and Stream 
Identification Report. 

• Parametrix, Inc. 2007. Ueland Tree Farm Hydrogeologic Report. 

• Parametrix, Inc. 2007. Preliminary Development and Reclamation Plans, Ueland 
Tree Farm Mineral Resource Development. 

The above reports and plans can be accessed and reviewed at the project web site: 
www.uelandtreefarm.com. 

1.5 PREDEVELOPMENT SITE CONDITIONS 
Site conditions currently consist of working commercial forest. Timber has been harvested at 
various locations within the site with some areas have been harvested as recently as 2003, and 
some areas have not been harvested since 1943. Approximately 1,199 acres of the property 
are zoned Rural Wooded and 597 acres are zoned Forest Resource Land. There are several 
wetland and streams at various locations throughout the site. There are 19 identified wetlands 
and 8 streams that are located near or adjacent to the proposed quarries and mines. Wetland 
ratings and stream types vary with the majority of wetlands classified as Category III and 
streams as Type Ns (intermittent) (Parametrix 2007c). The site contains multiple sub-basins 
based on surface contours. The multiple sub-basins affect the limits of the mines and the 
location of stormwater management facilities. 

Refer to Figure 1-3 for the existing sub-basins within the site and the locations of the mines 
and quarries. Refer to the reports referenced in section 1.4 above for additional discussion 
regarding geotechnical site investigations, wetlands, and watershed assessments. 
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2. LEVEL 1 DOWNSTREAM ANALYSIS 
A Level 1 Downstream Analysis was performed in accordance with Chapter 2 of the Kitsap 
County Stormwater Management Ordinance and Design Manual (KCSMODM). The overall 
purpose of the downstream analysis is to determine if there are site or regulatory conditions 
that would require more stringent stormwater controls than those being proposed. Based on 
the downstream analysis, there are no downstream conditions that would require more 
stringent design criteria than discussed in this PDP. The following sections describe the 
Downstream Analysis. 

2.1 DEFINITION AND PHYSICAL VERIFICATION OF THE STUDY AREA. 
The Ueland Tree Farm (UTF) site consists of multiple sub-basins that discharge into onsite 
streams and/or wetlands prior to discharge from the site. In order to protect onsite natural 
resources, the study area for the project was defined as the grading limits for each mine or 
quarry including the proposed outer edge of the onsite access road. Consequently, the 
Downstream Analysis extended to one quarter mile downstream from improvements within 
the site. Basing the stormwater management design on a one quarter mile downstream 
analysis outside the property boundary would not likely result in adequate protection of onsite 
natural resources. The downstream analysis for improvements to Lebers Lane, Northlake 
Way and Grover Lane outside the site extended to one quarter mile downstream of the 
intersection of Grover Lane with Northlake Way. Figure 2-1 illustrates the limits of the 
Downstream Analysis. 

2.2 REVIEW OF RESOURCE INFORMATION 
This section describes the review of available resource information regarding existing and 
potential water quality, runoff volumes and rates, flooding and streambank erosion problems 
within the study area. 

The following three reports were reviewed as part of the Downstream Analysis for this PDP: 

• Ueland Tree Farm Kitsap lake Property Draft Sub-Basin Assessment (Parametrix, 
2007),  

• Hydrogeologic Report – Ueland Tree Farm Mineral Resource Development 
(Parametrix, 2007), and  

• Wetland Delineation and Stream Identification Report Ueland Tree Farm Mineral 
Resource Development (Parametrix, 2007).  

These reports were prepared based on field investigations and review of multiple data 
sources, and are summarized as follows: 

2.2.1 Ueland Tree Farm Draft Sub-Basin Assessment  
This report was prepared to identify the existing conditions and limiting factors within the 
UTF property boundary within the Chico Creek watershed. The report also describes the 
Chico Creek watershed downstream of the UTF property to its discharge into Dyes Inlet. 

Based on the report, precipitation is the primary source of water for the streams, lakes, 
springs and other surface water features within the watershed. Groundwater recharge may 
contribute slightly to streamflow during dry periods. 
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Because the predominant soils are Hydrologic Soil Group C or D, there is low potential for 
infiltration throughout the watershed. Groundwater on the UTF site is mainly shallow in 
nature and includes water within glacial outwash and in perched layers where recharging 
surface water is located above a low permeability zone. Because of the generally shallow 
aquifer or perched groundwater throughout the watershed, there has not been a principle 
aquifer identified in the area. Because of the concern with streamflow depletion from 
groundwater pumping, year round closures have been established for Chico Creek, Kitsap 
Creek and an unnamed stream tributary to Kitsap Lake. 

The Kitsap County Health District has been collecting water quality data for four parameters 
for surface water at eight locations within the Chico Creek watershed. The four parameters 
are temperature, turbidity, dissolved oxygen and fecal coliform bacteria. No consistent water 
quality concerns were identified, but there have been observations of high exceedances of the 
four parameters at various times and locations within the watershed. The contaminants are 
from non-point sources, most likely from urban land uses such as highway runoff, failing 
onsite septic systems, livestock, illegal dumping and trails. Kitsap Lake is on the 303(d) list 
for violation of total phosphorous and fecal coliform standards. No other waterways in the 
watershed are listed on the 303(d) list. 

Groundwater quality data is limited but, in general, groundwater is of good quality and 
suitable for most purposes. Iron concentrations in excess of recommended aesthetic limits are 
common in Kitsap County as a whole and occur in areas of the Chico Creek watershed where 
water quality data are available. Existing data provided no evidence of nitrate contamination 
beneath the Chico Creek watershed. 

The report also discusses the closure of further consumptive water appropriation within the 
various tributary systems of Chico Creek, elimination of the diversion from Dickerson Creek 
to Kitsap Lake, and the UTF existing water right for up to 0.35 cfs from Dickerson Creek for 
forestry and related uses. 

2.2.2 Hydrogeologic Report – Ueland Tree Farm Mineral Resource Development  
This report (Parametrix 2007d) was prepared to document existing soil, geology, potential 
geologic hazards, and groundwater conditions at and in the vicinity of the site. Field 
investigations, including the excavation of test pits and drilling of onsite borings, were 
completed between 1999 and 2007. The report also documents groundwater measurements in 
the onsite observation wells, discusses a conceptual groundwater framework to describe 
existing hydrogeologic conditions, identifies and evaluates potential impacts from the project 
with respect to potential geologic hazards and groundwater, identifies proposed mitigation 
measures and BMPs to protect groundwater resources, prepares a groundwater monitoring 
plan, and identifies and evaluates potential erosion and landslide hazards. 

The report also discusses the reclamation process. Typically, 10-acres would be cleared, 
mined and reclaimed sequentially to minimize the amount of disturbed area open at any one 
time. 

Glacial outwash gravels and sand are generally located in the northeast portion of the site, 
glacial till and sand in the north portion of the site, and volcanic basalt rock on the western 
and southern portions of the site. The gravel mines are located in the northerly portion of the 
site, and the quarries are located in the central and south portions of the site. 

The report documents the field explorations and laboratory analyses performed to determine 
the characteristics underlying the site and suitability for extraction. Based on the report and 
the sampling performed, the average fines content, i.e. soils passing the #200 sieve, was 8.7 
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percent. This sieve size was used for the D10 particle sized for selecting infiltration rates used 
in sizing infiltration facilities as discussed later in this PDP. 

Based on boring results documented in the report, groundwater at the site accumulates 
primarily in the perched or interflow zone, outwash aquifer and bedrock aquifer. The report 
focused primarily on the outwash aquifer due to its relationship to beneficial uses and stream 
recharge. Groundwater flow in the bedrock aquifer was interpreted to be minor. In areas 
where the aquifer is highly transmissive, it is unlikely that groundwater would contribute to 
late summer base flows into Dickerson Creek or to any nearby surface water features. A seep 
survey in August 2007 identified minimal groundwater seepage to Dickerson Creek adjacent 
to the S&G-A site. Contributions to overall base flows into Dickerson Creek from the 
outwash aquifer are likely to be extremely limited since the extent of the aquifer that 
discharges to this area appears small and discontinuous. Also, the groundwater within the 
outwash aquifer under S&G-A site most likely flows to the east – northeast with a 
groundwater divide located on the west side of the site near the surface water basin boundary. 

Based on the report, the bedrock at the quarry areas has very low porosity and permeability, 
limiting the storage and transport of groundwater. The basalt may transport small quantities 
of groundwater through limited fractures, but most likely acts as an aquitard for the more 
permeable materials above. Groundwater seepage was encountered in a number of test pits at 
the time of digging above the bedrock. Based on subsurface conditions, encountered 
groundwater was indicative of a perched groundwater condition. Groundwater was also 
encountered at depth within several of the deeper rock cores. This deeper groundwater was 
interpreted to be associated with fracture or joint patterns within the bedrock. Because of the 
relatively impermeable characteristic of the bedrock, water tends to accumulate in the soils 
zone, forming a very shallow water bearing zone overlying the very low permeability 
bedrock material. Typically, groundwater movement through this interflow zone is restricted 
to the wet months of the year. This near surface groundwater is strongly influenced by 
topography and generally flows downslope, parallel to the land surface, closely following 
surface drainages. Recharge from the interflow zone is an important component of wetland 
hydrology at the site. Subsurface information indicates that shallow interflow zone is the 
primary component of groundwater flow in quarry areas. Flow within the interflow zone is 
highly seasonal and dependant on precipitation, commonly occurring from approximately 
November through April, with minor flow continuing into June. Peak flow typically occur in 
December, January and February, while there is usually no flow from July through October in 
most water years. 

Well locations were identified for the report due to portions of the site being designated as a 
Category II Critical Aquifer Recharge Area by Kitsap County. Based on the well data, it was 
assumed that the outwash aquifers are the main source of water in the site area. These 
aquifers are confined in areas by lower permeability till or hard pan layers most likely 
associated with glacial activity. None of the wells identified as being close to the site are 
installed in the shallow unconfined outwash unit that has been identified during test pit and 
drilling explorations. 

Mining of the sand and gravel was evaluated with respect to potential impacts to offsite 
domestic water supply wells. The evaluation of the regional hydrogeology framework in the 
vicinity of the site indicates that potential offsite groundwater impacts are limited to the areas 
located immediately east of S&G-A. This conclusion was based on the aquifer depth and flow 
direction and development patterns adjacent to the site. Although the shallow outwash aquifer 
provides little if any potable groundwater supply in offsite areas adjacent to the project site, 
groundwater quality monitoring will be implemented to protect the resource and comply with 
applicable water quality standards. 
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Due to very limited infiltration potential, water quality impacts from basalt quarry activities 
are associated primarily with surface water. Stormwater discharges from quarry activities to 
waters of the state are addressed under the Sand and Gravel General National Pollutant 
Discharge Elimination System (NPDES) Permit issued by Ecology. 

2.2.3 Wetland Delineation and Stream Identification Report - Ueland Tree Farm 
Mineral Resource Development  
This report (Parametrix 2007c) was prepared to describe wetlands and streams in the project 
area. The study area for the report was the proposed mine and quarry sites including a 300-
foot distance around each sites’ boundaries. The report was prepared based on wetlands 
identified in National Wetland Inventory mapping, soil survey mapping, and field 
investigation and reconnaissance to identify and delineate wetlands. The report documents 
wetland rankings (Ecology and Kitsap County), wetland areas, buffer requirements, stream 
types and buffer requirements. The report was used to delineate sub-basins, based on surface 
contours that slope toward the sensitive areas. The sub-basin delineation was then used to 
locate stormwater management facility outlets to maintain natural discharge locations. 

2.3 PHYSICAL OBSERVATION OF EXISTING ONSITE AND OFFSITE DRAINAGE 
SYSTEM PROBLEMS  
Field investigations for the three reports discussed above are documented in the reports. Field 
observations for the area downstream of the intersection of Lebers Lane NW, Grover Lane 
and Northlake Way were performed on November 16 and 19, 2007. Based on the field 
observations: 

• There are two separate sub-basins for Lebers Lane. The railroad crossing at Lebers 
Lane north of the project site entrance forms the boundary between the two sub-
basins. 

• The stormwater from the southerly sub-basin is collected in ditches along the 
railroad. Stormwater from the easterly side of Lebers Lane crosses the road through 
culverts approximately parallel to the railroad. The culverts are under Lebers Lane 
along the north and south sides of the railroad crossing. The ditches along the railroad 
convey stormwater to the north where it discharges into Dickerson Creek. The 
discharge location is beyond the one quarter mile limit of the downstream analysis. 
Dickerson Creek discharges into Chico Creek north of the confluence of Chico Creek 
and Kitsap Creek. 

• There is a storm drain system at the intersection of Lebers Lane and Northlake Way 
that serves the northerly sub-basin. 

• The storm drain system that serves the westerly side of Northlake Way includes a 
manhole with a spill control-type oil/water separator. The outlet from this manhole 
connects to an open structure with a beehive grate. This structure allows for energy 
dissipation prior to discharge to Kitsap Creek. 

• The storm drain system on the easterly side of Northlake Way also discharges into 
Kitsap Creek. There was not an energy dissipater on the downstream end of this 
system. The structures for the storm drain system on the easterly side of Northlake 
Way were not accessible and could not be confirmed there was an oil/water separator 
prior to discharge into the creek. 
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• Stormwater from the storm drain system at the intersection of Lebers Lane and 
Northlake Way enters Kitsap Creek, which slopes toward the north. Kitsap Creek 
discharges into Chico Creek beyond the one quarter mile limit of the downstream 
analysis. 

2.4 DELINEATION OF THE STUDY AREA 
The study area for the Downstream Analysis is shown in Figure 2-1.  

2.5 DESCRIPTION OF DOWNSTREAM AND ON-SITE OBSERVATIONS 
There are limited onsite stormwater conveyance elements. There are existing ditches along 
portions of the existing access road within the site. However, the ditch is not continuous 
along the roadway. Existing culverts under the existing access roadway are shown on the 
engineering plans. New ditches and culverts will be installed as determined during final 
design to convey roadway drainage to stormwater management facilities for water quality 
treatment and flow control. Existing culverts will be replaced or extended as necessary. 

Existing stormwater conveyance elements north of the site along Lebers Lane to the 
intersection with Northlake Way include: 

• Two culverts under Lebers Lane along the north and south side of the railroad 
crossing; 

• Catch basins, pipes, oil/water separator, and energy dissipater for the conveyance 
system serving the westerly side of Northlake Way at Lebers Lane; and 

• Catch basins and pipes for the conveyance system serving the easterly side of 
Northlake Way at Lebers Lane. 

2.6 EXISTING STORMWATER MANAGEMENT FACILITIES 
Currently, there are no existing onsite stormwater management facilities, such as ponds or 
vaults, within the mine or quarry areas or within one quarter mile downstream. There were no 
observed offsite stormwater management facilities, such as ponds or vaults, within the 
intersection of Lebers Lane / Grover Lane / Northlake Way or within one quarter mile 
downstream of the intersection. 

2.7 IDENTIFICATION OF EXISTING PROBLEMS 
Existing problems are shown on the maps included in Appendix A, which were obtained from 
the three reports discussed above. These existing problems and proposed mitigation are as 
follows. 

2.7.1 Evidence of Potential for Contamination of Surface Waters 
Surface water quality is discussed in Ueland Tree Farm Kitsap lake Property Draft Sub-Basin 
Assessment (Parametrix, 2007a). 

Exacerbation of temperature exceedances is not anticipated for S&G-A or S&G-B due to 
proposed infiltration of surface water. The stormwater facilities for Q-A, Q-B and Q-C are 
considered temporary due to the temporary operational characteristics of the quarries. 
Consequently, these ponds have been designed to provide for sediment removal as if they 
were a temporary sediment pond. They also provide flow control during the interim 
operational period. The ponds have not been designed to contain a permanent pool of water. 
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Temperatures concerns with downstream receiving water bodies are typically associated with 
two factors. The first factor is removal of riparian vegetation. This project does not propose to 
remove any riparian vegetation. Also, sensitive area buffers will be maintained. The second 
concern for temperature is dead storage in ponds. Solar rays acting on water held as dead 
storage can heat up the water and increase algal growth. A precipitation event could then 
flush out the warmer water with the algal growth as runoff from the storm event displaces the 
dead storage volume. This second concern for temperature is mostly related to summer 
events. Because the proposed detention ponds for the quarries and mines do not include dead 
storage, temperature impacts to downstream sensitive areas from stormwater leaving the 
ponds is not anticipated. Also, due to the depth of the detention facilities within the quarries, 
there may be periods of shading on the stormwater facility. 

Exacerbation of turbidity is not anticipated for S&G-A or S&G-B due to proposed infiltration 
of surface water. During final design, in situ soils will be tested for infiltration rates. If the 
infiltration rates exceed two inches per hour, in situ soils will be amended to reduce the 
infiltration rate to provide for treatment prior to infiltration. For Q-A, Q-B and Q-C, the 
stormwater facilities have been designed to provide for sediment removal as if they were a 
temporary sediment pond. In addition, chemical treatment of stormwater to create 
flocculation to improve settling characteristics will be used if needed. Therefore, downstream 
impacts to turbidity are not anticipated. The potential to use chemical application for 
flocculation to improve sedimentation is discussed briefly in the section Preliminary TESC 
Best Management Practices of this PDP. Chemical application is discussed in further detail in 
the Stormwater Pollution Prevention Plan (SWPPP), included as Appendix B. 

Low dissolved oxygen is typically associated with increased biological activity related to 
nutrient loading and bacteria. Exacerbation of low dissolved oxygen or fecal coliform 
problems is not anticipated for S&G-A or S&G-B or Q- A, B or C since there are no 
proposed sources of excess nutrients or fecal coliform to surface waters. The onsite septic 
system for S&G-A will be designed and maintained in accordance with Kitsap County Health 
District criteria. Treated effluent will be discharge through a drainfield. 

Phosphorous sources in non-point stormwater runoff can come from a variety of sources, 
such as leaf decay, fertilizers and exposed soils. Phosphorous loading from non-point 
stormwater sources is contingent upon a variety of complex factors, such as pH, biological 
uptake, decay of biological matter and maintenance of stormwater facilities. Phosphorous can 
be found in basalt. Although phosphorous could be retained in the basalt matrix, the 
processes to extract and process the basalt could produce particles from which phosphorous 
could be released. Because phosphorous can be attached to suspended solids, removal of 
Total Suspended Solids (TSS) is typically used as an indicator of total phosphorous removal. 
To limit phosphorous loading from the proposed project, stormwater treatment will be 
provided for TSS removal. This will be accomplished by: 

• Limiting the open area for any specific mine or quarry to approximately 10 acres; 

• Reclaim mines and quarries with native species and stockpiled top soil to limit the 
need for fertilizer application; 

• Material that is cleared prior to basalt extraction will be stockpiled away from 
stormwater facilities and sensitive areas and their buffers to allow for onsite 
sequestering any phosphorous that may come from stockpiled materials. 

• Infiltrating stormwater from S&G-A and S&G-B. In situ soils will be amended if 
infiltration rates exceed two inches per hour; 



Ueland Tree Farm Mineral Resource Development 
Preliminary Drainage Plan 
Ueland Tree Farm, LLC 

2-10 February 2009│ 233-5528-001 

• Providing wet ponds for water quality treatment below the flow control volume for 
stormwater facilities that serve the interior access road; 

• Infiltrating stormwater for an area equal to the additional impervious surface for 
modifications to Lebers Lane NW, Grover Lane, and Northlake Way. In situ soils 
will be amended if infiltration rates exceed two inches per hour; 

• Providing a 3:1 to 6:1 length-to-width ratio for the stormwater facilities for Q-A, Q-B 
and Q-C. Berms or ecology block inside the facilities may be used to accomplish this 
if the length-to-width ratio cannot be achieved by elongating the facilities. 

2.7.2 Overtopping, Scouring, Bank Sloughing or Sedimentation 
Existing conditions in the Chico Creek Watershed are described in the Draft Sub-Basin 
Assessment (Parametrix 2007a). Existing conditions in on site streams and wetlands are 
described in the Wetland Delineation and Stream Identification Report (Parametrix 2007c).  

Flow control facilities are proposed to mitigate for potential downstream impacts that could 
potentially result from the project. Infiltration facilities for S&G-A and S&G-B will provide 
infiltration for up to the 100-year recurrence interval event. Detention facilities for Q-A, Q-B 
and Q-C will provide flow control for 50% of the two year through the 50-year recurrence 
interval events. To mitigate for potential downstream impacts to aquatic habitat or organisms, 
the following stormwater treatment BMPs are proposed: 

• S&G A:  permanent infiltration ponds with amended soils to provide treatment and 
flow control; 

• Q-A, Q-B and Q-C:  temporary ponds to provide flow control and sedimentation 
during quarry operations; 

• Q-A, Q-B and Q-C:  permanent ponds to provide flow control for revegetated quarry 
conditions; 

• Interior roadway:  permanent ponds with water quality and detention storage for 
water quality treatment and flow control; 

• Lebers Lane, Grover Lane and Northlake Way:  permanent infiltration ponds with 
amended soils to provide treatment and flow control for an area equal to the 
additional impervious area. 

2.7.3 Evidence of Potential for Contamination of Groundwater 
Groundwater quality is addressed in the Hydrogeologic Report – Ueland Tree Farm Mineral 
Resource Development (Parametrix 2007d). There are no indications of groundwater 
contamination on the site or in the project vicinity. To mitigate for the potential to 
contaminate groundwater from site operations, the following measures will be taken: 

• Amend soils under the infiltration facilities for S&G-A and S&G-B if in situ 
infiltration rates exceed two inches per hour; 

• Perform additional sub-surface investigations during final design to verify infiltration 
potential and depth of aquitards and/or seasonally high groundwater tables; 

• Maintain a minimum of five feet of vertical clearance between the bottom of 
infiltration facilities and seasonally high groundwater tables; 

• Develop and implement a SWPPP; 

• Use water supply provided by the City of Bremerton to avoid drilling of onsite wells; 
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• Reuse process water in a recycling system to reduce water used at the wash plant 
facility; 

• Implement baseline and long-term monitoring of groundwater quality pursuant to the 
monitoring plan (Appendix C); 

• Minimize the use of fertilizers and other chemicals; 

• Construct an impoundment at the concrete batch plant, if constructed, for pH 
treatment. Treat and recirculate process water for reuse; 

• Cover materials used for the manufacturing of concrete, if the concrete batch plant is 
constructed; 

• Cover the maintenance shop and include a sump inside the shop; 

• Treat sanitary sewer flows from personnel at the site through an onsite septic system 
permitted by the Kitsap County Health District; 

• Maintain coalescing plate separators, sludge removal and disposal through 
maintenance contracts; and 

• Maintain infiltration facilities in accordance with Ecology’s SMMWW. 

Groundwater contamination from the basalt quarries is not likely due to the relatively 
impermeable characteristics of the basalt. 

2.7.4 Natural Discharge Locations 
As discussed above, the UTF contains multiple sensitive areas and drainage sub-basins that 
contribute surface water runoff to those sensitive areas. Figure 2-2 shows the sub-basin 
delineation performed for the sensitive areas adjacent to the proposed mines and quarries. 
Figure 2-2 also shows the proposed grading limits for the mines and quarries. The basin 
delineation for wetlands and streams is based on surface contours and field review for at 
critical locations for some of the basins.  

The following summarizes discharge locations and information shown on Figure 2-2: 

• The grading of S&G-A has is designed to maintain the approximate groundwater 
drainage divide between the Dickerson Creek basin to the west and the Kitsap Creek 
basin to the northeast. Infiltration facilities are proposed in both the easterly and 
westerly portion of S&G-A to maintain recharge the groundwater on both sides of the 
groundwater drainage divide consistent with existing conditions. Consequently, 
significant impacts to Dickerson Creek are not anticipated. 

• The grading of S&G-B has is designed to maintain the approximate groundwater 
drainage divide between the Dickerson Creek tributary to the south and Dickerson 
Creek mainstem to the north. Infiltration facilities are proposed in both the northerly 
and southerly portions of S&G-B to maintain recharge the groundwater on both sides 
of the groundwater drainage divide consistent with existing conditions. 
Consequently, significant impacts to Dickerson Creek are not anticipated.  

• Excavation of Q-A will divert approximately 12.6 acres from Wetland 1. However, 
the contributing area to Wetland 1 is approximately 42.0 acres based on the sub-basin 
delineation.  
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Diversion of 12.6 acres represents a reduction of approximately 30 percent. Significant 
impacts are not anticipated based on hydrologic analyses performed for Wetland 1. Refer 
to the hydrologic analysis contained in the Wetland Report for further discussion and the 
methods, results and conclusions associated with the wetland hydrologic analyses. 

• Excavation of Q-A will divert approximately 6.7 acres from Wetland 6C. However, 
the contributing area to Wetland 6C is approximately 43.4 acres based on the sub-
basin delineation. Diversion of 6.7 acres represents a reduction of approximately 15 
percent. Significant impacts to Wetland 6C are not anticipated based on the 
hydrologic analyses performed for Wetland 1. Refer to the hydrologic analysis 
contained in the Wetland Report for further discussion and the methods, results and 
conclusions associated with the wetland hydrologic analyses. 

• Excavation of Q-B will divert approximately 4.0 acres from Wetland 11. However, 
the contributing area to Wetland 11 is approximately 52.9 acres based on the sub-
basin delineation. Diversion of approximately 4.0 acres represents a reduction of 
approximately 8 percent. Significant impacts to Wetland 11 are not anticipated based 
on the hydrologic analyses performed for Wetland 1. Refer to the hydrologic analysis 
contained in the Wetland Report for further discussion and the methods, results and 
conclusions associated with the wetland hydrologic analyses. 

• Natural discharge points and drainage basin boundaries are maintained at all other 
locations on the site. 
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3. PROPOSED DEVELOPMENT 
The proposed development is discussed in detail in section 1 of this report and is described in 
this section with respect to selection and sizing of BMPs. Approximately 71 acres will be 
disturbed for the sand and gravel mines, and approximately 97 acres will be graded for the 
basalt quarries. These acreages include portions of the access road that also discharge into the 
mines, so the area calculations are slightly larger than the mine footprint size presented earlier 
in this and other reports.  

Roadway modifications are proposed for the intersection of Lebers Lane NW, Grover Lane 
and Northlake Way. Also, the existing onsite road that traverses the site will be modified for 
access to and support of the mines and quarries. The project also includes a concrete batch 
plant, a maintenance shop and an office. 

Potable water for the site will be provided by the City of Bremerton. Water will be required 
for employee consumption, material processing and dust control. Treatment of sanitary sewer 
waste will be provided through an onsite septic and drainfield facility. Preliminary design of 
water and sewer systems is shown on the engineering plans, and final design will be 
addressed during the future final site development design process. 

3.1 PROPOSED STORMWATER IMPROVEMENTS 

3.1.1 Sand and Gravel Mines 
The project includes two sand and gravel mines, referred to as S&G-A and S&G-B. The 
proposed reclamation plan is based on maintaining the bottom of the mine above the 
groundwater elevation, maintaining contributing areas to natural discharge points, and 
maximizing the available sand and gravel volume. Based on the proposed grading, each mine 
will be subdivided into two sub-basins as shown in Table 3-1. The maintenance shop and 
office are proposed at S&G-A. The concrete batch plant, if constructed, will be located at 
S&G-A. 

Table 3-1. Sand and Gravel Mine Data 

 S&G-A-West S&G-A-East S&G-B-North S&G-B-South Total 
Disturbed Area, acres1 10 25 11 25 71 
Maximum existing 
elevation, feet 

375 360 410 420 --- 

Design Bottom 
Elevation, feet2 

301 278 380 380 --- 

Maximum cut, feet1 75 70 20 40 --- 
1  Areas and cut subject to change in future design phases. 
2  To bottom of grading for mine. Does not included excavation to bottom of SWM facility. 

3.1.2 Basalt Quarries 
The project includes three basalt quarries, Q-A, Q-B and Q-C. Except for Q-A, the proposed 
grading is based on maintaining contributing areas to natural discharge points and 
maximizing the available quarry volume. A portion of Q-A will divert surface flows from 
Wetland 1. This diversion is analyzed in the Wetland Report, and was determined to not 
result in significant impact. Q-C will be subdivided into three sub-basins. Table 3-2 includes 
information for each quarry. 
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Table 3-2. Basalt Quarry Data 

 Q-A Q-B 
Q-C-

NORTH Q-C-NE Q-C-SE TOTAL 
Disturbed Area, acres 26 22 17 11 21 97 
Maximum existing 
elevation, feet 

660 680 775 825 1,000 --- 

Design Bottom 
Elevation, feet1 

525 530 650 700 770 --- 

Maximum cut, feet 105 125 115 50 200 --- 
1 To bottom of grading for mine. Does not included excavation to bottom of SWM facility. 
2 Areas and cut subject to change in future design phases. 

3.1.3 Roadways 
The project includes modifications to Lebers Lane NW, Grover Lane, and Northlake Way to 
mitigate for traffic impacts associated with the proposed project. The project also includes 
relocating and/or widening portions of the existing onsite roadway to improve truck and 
maintenance vehicle access throughout the project area. Lebers Lane will be paved with 
asphalt from the intersection with Grover Lane to Station 20+00 within S&G-A. Asphalt 
pavement is proposed for pavement structural strength and as a dust control measure due to 
the long-term operation of the mines and quarries. The access road south of S&G-A will 
remain gravel. Refer to the engineering plans and the Traffic Report (Parametrix 2007f) for a 
description of the specific proposed road improvements.  

Table 3-3 includes design area and proposed stormwater management for each roadway. 

Long-term erosion control measures to prevent sediment loading to downstream areas from 
the onsite access roadway include: 

• Limiting the speed to 10 miles per hour (MPH) in the pits and 15 MPH on the access 
road; 

• Applying gravel with low fines content to the unpaved roadway; 

• Application of chemical suppressants, as discussed in the section Preliminary TESC 
Best Management Practices, to form a less erodible soil surface; 

• Check dams in access road ditches; 

• Application of additional gravel as potholes occur; 

• Revegetate disturbed areas as roadway is constructed; and 

• For roadway stormwater management facilities, including dead storage for water 
quality treatment below the live storage for flow control. 

Long-term erosion control measures from Lebers Lane NW, Grover Lane, and Northlake 
Way will not likely be required since these roadways will receive an asphalt cement overlay 
and revegetated prior to construction completion. 
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Table 3-3. Road Improvements Summary 

Roadway Section 

Existing 
Impervious 
Area, ac1 

Post-Project 
Impervious 
Area, ac2 

Additional 
Impervious 

Area, ac 
Stormwater 

Management Basis of Design 
Northlake Way Station 15+00 to 

28+00 
0.716 1.438 0.722 Not applicable An equivalent area from Grover 

Lane and Lebers Lane will be 
treated for the additional impervious 

area for Northlake Way. 
Grover Lane Northlake Way to end 0.128 0.201 0.073 Reduced infiltration 

rates for treatment; 
infiltration for flow 

control. 

Treatment and flow control for post-
project impervious area in lieu of 

additional impervious area for 
Northlake Way. Combined facility 

with Lebers Lane. 
Lebers Lane Grover Lane to 

Railroad 
0.315 0.494 0.179 Reduced infiltration 

rates for treatment; 
infiltration for flow 

control. 

Treatment and flow control for post-
project impervious area in lieu of 

additional impervious area for 
Northlake Way. Combined facility 

with Grover Lane. 
Lebers Lane Railroad to gravel 

section at Station 
20+00 

0.436 0.658 0.222 Reduced infiltration 
rates for treatment; 
infiltration for flow 

control. 

Treatment and flow control for post-
project impervious area in lieu of 

additional impervious area for 
Northlake Way. 

Interior Access Road 
to Quarry C 

Station 20+00 to 
38+50 

0.331 0.537 0.207 Combine with S&G-A-
East. 

Route to SWM Facility for S&G-A-
East. 

Interior Access Road 
to Quarry C 

Station 38+50 to 
41+00 

0.046 0.075 0.029 Wetpond and flow 
control. 

SWM Facility 41+00RT 

Interior Access Road 
to Quarry C 

Station 41+00 to 
46+50 

0.101 0.164 0.063 Wetpond and flow 
control. 

SWM Facility 41+00LT 

Interior Access Road 
to Quarry C 

Station 46+50 to 
52+00 

0.101 0.164 0.063 Wetpond and flow 
control. 

SWM Facility 46+50RT 

Interior Access Road 
to Quarry C 

Station 52+00 to 
67+50 

0.285 0.463 0.178 Wetpond and flow 
control. 

SWM Facility 52+00RT 

Interior Access Road 
to Quarry C 

Station 67+50 to 
72+00 

0.083 0.135 0.052 Wetpond and flow 
control. 

SWM Facility 69+00RT 

(Table Continues) 
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Table 3-4. Road Improvements Summary (Continued) 

Roadway Roadway Roadway Roadway Roadway Roadway Roadway 
Interior Access Road 

to Quarry C 
Station 72+00 to 

84+50 
0.230 0.373 0.143 Wetpond and flow control. SWM Facility 77+00RT  

Interior Access Road 
to Quarry C 

Station 84+50 to 
91+50 

0.129 0.209 0.080 Combine with Quarry A. Route to SWM Facility for Q-A. 

Interior Access Road 
to Quarry C 

Station 91+50 to 
97+50 

0.110 0.179 0.069 Wetpond and flow control. SWM Facility 91+50RT 

Interior Access Road 
to Quarry C 

Station 97+50 to 
101+00 

0.064 0.104 0.040 Wetpond and flow control. SWM Facility 99+00RT 

Interior Access Road 
to Quarry C 

Station 101+00 to 
108+00 

0.129 0.209 0.080 Wetpond and flow control. SWM Facility 106+00RT 

Interior Access Road 
to Quarry C 

Station 108+00 to 
110+50 

0.046 0.075 0.029 Wetpond and flow control. SWM Facility 108+00RT 

Interior Access Road 
to Quarry C 

Station 110+50 to 
116+00 

0.101 0.164 0.063 Wetpond and flow control. SWM Facility 114+50RT 

Interior Access Road 
to Quarry C 

Station 116+00 to 
118+50 

0.046 0.075 0.029 Wetpond and flow control. SWM Facility 118+00RT 

Interior Access Road 
to Quarry C 

Station 118+50 to 
122+50 

0.073 0.119 0.046 Wetpond and flow control. SWM Facility 122+00RT 

Interior Access Road 
to Quarry C 

Station 122+50 to 
126+50 

0.073 0.119 0.046 Wetpond and flow control. SWM Facility 122+50LT 

Interior Access Road 
to Quarry B 

Station 10+00 to 
11+50 

0.028 0.045 0.017 Combine with SWM 
Facility 118+00 RT. 

Rout to SWM Facility 118+00RT. 

Interior Access Road 
to Quarry B 

Station 11+50 to 
16+00 

0.083 0.135 0.052 Wetpond and flow control. SWM Facility 13+25RT. 

Interior Access Road 
to Quarry B 

Station 16+00 to 
23+00 

0.129 0.209 0.080 Wetpond and flow control. SWM Facility 23+00RT 

Interior Access Road 
to Quarry B 

Station 23+00 to 
29+50 

0.119 0.194 0.075 Wetpond and flow control. SWM Facility 29+50RT 

Interior Access Road 
to Quarry B 

Station 29+50 to 
30+92 

0.026 0.042 0.016 Wetpond and flow control. SWM Facility 30+29RT 

Total   3.928 6.581 2.653     
1 Existing Impervious area for interior access roads based on 8-ft average width. Actual width may vary depending on location. 
2 Post-project impervious area for interior access roads based on 13-ft average width. Actual width may vary during final design. Facility sizes to be updated during final design to account for final width and turnouts. 
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The stormwater management facilities for modifications to Lebers Lane NW, Grover Lane 
and Northlake Way is based on providing water quality treatment and flow control for an area 
equal in size to the additional impervious surface for these three roadways. Based on SCS soil 
mapping, the soils in the vicinity of the intersection of these three roadways is Hydrologic 
Soil Group A with an infiltration rate in excess of 6 inches per hour. Infiltration is proposed 
for flow control. Soils will be tested, as for S&G-A, to determine if in situ infiltration rates 
exceed 2 inches per hour. In situ soils will be amended as required to reduce the infiltration 
rate to provide water quality treatment. 

The stormwater ponds for the gravel roadway improvements are for permanent flow control 
and water quality treatment. The ponds have not been sized as TESC ponds since the roads 
will permanently remain. Sediment accumulation in the ponds will need to be monitored and 
removed as required. Maintaining the gravel roadway, stormwater facilities and TESC BMPs 
are important to limit sediment accumulation in the ponds and turbidity readings that exceed 
water quality standards. 

3.2 DESIGN METHODOLOGY 
Design methodology for temporary and permanent stormwater management for the proposed 
project is regulated under the following permits or regulations: 

• Ecology’s Construction Stormwater General Permit; 

• Ecology’s Sand and Gravel General Permit; and 

• Kitsap County Stormwater Management Ordinance and Design Manual 
(KCSMODM). 

Ecology’s criteria are typically more stringent than current Kitsap County requirements. For 
example, the Sand and Gravel Permit requires treatment of up to the 10-year design event. 
Also, facilities designed to meet Ecology’s permit requirements are designed based on 
Ecology’s 2005 Stormwater Management Manual for Western Washington (SMMWW). 
Design of Ecology-based stormwater BMPs is typically based on continuous simulation 
hydrology models rather than single event methodology. Consequently, the project drainage 
design is based on the more stringent criteria found in Ecology’s permits and SMMWW. 

Specific design criteria include: 

• TESC BMPs will be designed based on the 10-year recurrence interval. Although a 
2-year recurrence interval is allowed in Ecology’s SMMWW, a 10-year recurrence 
interval is required for some BMPs depending on the project time span and time of 
construction. Also, design of up to the 10-year frequency is required based on the 
Sand and Gravel General Permit. 

• Flow control for temporary or permanent facilities will be based on flows from 50 
percent of the 2-year through the 50-year recurrence interval for existing conditions. 

• Infiltration facilities will be based on infiltrating up to the 100-year recurrence 
interval. Infiltration facilities will be based on an infiltration rate of two inches per 
hour. This assumes that in situ soils will be amended with compost to provide 
treatment. If in situ infiltration rates are lower than two inches per hour, the facilities 
will be adjusted. Composted amendment will not be required. 

• Existing conditions will be modeled as forest and/or pasture, depending upon the 
specific design application. 
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• Stormwater facilities for the interior access roadway will be located to avoid area 
transfers between sub-basins. 

3.3 PRELIMINARY HYDROLOGIC ANALYSES 
Preliminary hydrologic analyses have been performed using the following software: 

• Stormshed2g and Excel: These two software applications were used to estimate the 
10-year 24-hour flow rate from the SCS Type 1A design hydrograph. This design 
event was used in order to determine the surface area for temporary sediment ponds. 
Three assumed contributing areas – 5-, 10- and 15-acres – were used and results 
compared to Ecology’s Western Washington Hydrology Model (WWHM). 
Typically, the SCS Type 1A design hydrograph for the 10-year 24-hour design event 
results in a higher flow rate than the 10-year recurrence interval calculated with 
WWHM. However, surface areas for flow control facilities sized using WWHM are 
larger than when using the SCS Type 1A design hydrograph. Consequently, the SCS 
Type 1A design hydrograph was not used after this initial comparison was made. 

• Western Washington Hydrology Model version 3 (WWHM3):  This public domain 
software, available from Ecology’s website, was used to size infiltration and flow 
control facilities. This software is a continuous simulation model using precipitation 
data for Kitsap County. This software is consistent with modeling requirements in 
Ecology’s SMMWW. 

• MGS Flood version 2.28:  This proprietary software was used to compare to results 
obtained from WWHM3. This software was developed for Washington State 
Department of Transportation (WSDOT) and is consistent with modeling 
requirements in WSDOT’s Highway Runoff Manual. MGS Flood has been accepted 
for use by Ecology. The public domain version of this software is Western 
Washington Highways Analysis Model (WHAM) and is available from WSDOT’s 
website. 

3.4 PRELIMINARY STORMWATER FACILITY SIZING 
This PDP has been prepared based on preliminary analysis using WWHM3 or MGS Flood. 
After analyses were performed, equations were developed to estimate facility sizes. During 
final design, WWHM3 will be used for final sizing of stormwater management facilities for 
each mine and quarry and for the roadway improvements. Calculations are provided in 
Appendix D and E. During final design, mine and quarry sequencing will be further refined. 
Such refinements may reduce the sizes shown in the plan sheets. Also, grading associated 
with roadway improvements will be better defined. Contributing areas that cannot be 
separated from the interior access road will then be included in final facility sizing 
calculations. 

Table 3-4 lists the permanent stormwater facilities for the project. The facility sizes are based 
on the disturbed areas being revegetated to pasture conditions. This will reflect changes in 
facility sizes after the mines and quarries are completed and reclaimed. Stormwater facilities 
would not be permanently abandoned since the areas may be re-harvested if they are restored 
to forest conditions. For S&G-A, the pond sizes have been based on the site remaining 
impervious due to the ongoing operation of the potential concrete batch plant. The infiltration 
ponds in S&G-A and S&G-B have been based on an infiltration rate of two inches per hour. 
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Table 3-5. Permanent Flow Control Pond Sizing Summary 

Location 

Contributing 
Disturbed 

Area, Acres 
Facility 

Type 
Pond 

Depth1 

Storage 
Volume1, 

cu ft 

Surface 
Area1, sq 

ft 
S&G-A-WEST, Mine 10 Infiltration 6 8,420 2,914 
S&G-A-EAST, Mine 25 Infiltration 8 29,391 6,891 
S&G-B-NORTH, Mine 11 Infiltration 10 23,245 5,624 
S&G-B-SOUTH, Mine 25 Infiltration 10 33,250 7,225 
Q-A, Quarry 26 Detention3 5 146,580 34,596 
Q-B, Quarry 22 Detention3 6 98,952 21,3416 
Q-C-NORTH, Quarry 17 Detention3 8 78,368 14,884 
Q-C-NE, Quarry 11 Detention3 10 111,160 17,956 
Q-C-SE, Quarry 21 Detention3 5 118,955 28,561 
Lebers Lane @ RR 0.658 Infiltration 4 1,512 1,010 
Lebers Lane @ Grover 
Lane 

0.695 Infiltration 4 1,596 1,059 

SWM Facility 41+00RT 0.075 Detention3 64 1,500 1,200 
SWM Facility 41+00LT 0.164 Detention3 64 3,200 1,500 
SWM Facility 46+50RT 0.164 Detention3 64 3,200 1,500 
SWM Facility 52+00RT 0.463 Detention3 64 7,700 2,600 
SWM Facility 69+00RT 0.135 Detention3 64 2,700 1,400 
SWM Facility 77+00RT 0.373 Detention3 64 6,600 2,300 
SWM Facility 91+50RT 0.179 Detention3 64 3,500 1,600 
SWM Facility 99+00RT 0.104 Detention3 64 2,100 1,300 
SWM Facility 106+00RT 0.209 Detention3 64 4,000 1,700 
SWM Facility 108+00RT 0.075 Detention3 64 1,500 1,200 
SWM Facility 114+50RT 0.164 Detention3 64 3,200 1,500 
SWM Facility 118+00RT 0.075 Detention3 64 1,500 1,200 
SWM Facility 122+00RT 0.119 Detention3 64 2,400 1,300 
SWM Facility 122+50LT 0.119 Detention3 64 2,400 1,300 
SWM Facility 13+25RT. 0.135 Detention3 64 2,800 3,200 
SWM Facility 23+00RT 0.209 Detention3 64 4,000 1,700 
SWM Facility 29+50RT 0.194 Detention3 64 3,800 1,600 
SWM Facility 30+29RT 0.042 Detention3 64 900 1,100 
1 At 1-foot freeboard for detention facilities. Based on WWHM3 calculations; includes water quality volume for roads. 
2 Facility sizes subject to change in future design phases. 
3 Based on detaining from pasture to forested conditions. 
4 3-ft live storage plus 3-ft dead storage. 
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During final design, infiltration tests will be performed. If in situ infiltration rates exceed 2 
inches per hour, in situ soils will need to be amended to reduce the infiltration rate. 
Amending the soils will likely be accomplished by incorporating compost into in situ soils or 
import of compost-amended soil mix. Flow control facilities for Q-A, Q-B and Q-C have 
been based on detaining 50 percent of the 2-year through 50-year frequency for pasture to 
forested conditions. 

The ponds for the mines and quarries for the post-project conditions provide for flow control 
for the restored condition. Because reclamation does not include creation of pollution-
generation pervious surfaces, the ponds do not include dead storage as a permanent water 
quality treatment BMP. 

The modifications to Northlake Way, Grover Lane, Lebers Lane and the interior access road 
are considered permanent. Therefore, stormwater management facilities for the roads have 
been designed for post project conditions. Pond sizes are subject to change based on 
contributing areas for the final roadway alignment as determined during final design. 

The ponds for the roads have been sized to include dead storage as a permanent water quality 
treatment BMP. 

The concrete batch plant, if constructed, is proposed in the easterly portion of Sand and 
Gravel Mine A. The permanent ponds for both Sub-basin S&G-A-East and S&G-A-West 
have been sized for the entire mine to remain impervious and assumes no revegetation. 
However, areas outside the batch plant, shop and office access areas will likely be 
revegetated to prevent further sediment loading to the infiltration facility over time. The 
stormwater facilities S&G-A-East and S&G-A-West have been designed based on an 
infiltration rate of 2 inches per hour to provide treatment prior to infiltration. During final 
design, infiltration tests will be performed. If in situ infiltration rates exceed 2 inches per 
hour, in situ soils will need to be amended to reduce the infiltration rate. Amending the soils 
will likely be accomplished by incorporating compost into in situ soils or import of compost-
amended soil mix. 

For the potential concrete batch plant, an impoundment is proposed for collection of process 
water. The process water will be treated for pH and recirculated for use in the batch plant 
operation. Materials to produce concrete will be covered to reduce the potential for 
precipitation coming in contact with concrete materials. Downspouts from the covered areas 
will connect to the storm drain system for conveying stormwater to the infiltration pond 
S&G-A-East. 

The proposed shop will be covered and will include a sump. Outside the shop will be a 
covered wash pad also with a sump. Water from the sump will be will be treated and 
recirculated for maintenance area wash down. A maintenance contract will be executed for 
ongoing sludge removal from the sumps. An onsite septic system is proposed for treatment of 
sanitary sewer flows from the maintenance shop and office. 

Pollution prevention, spill control and response and monitoring are described in the SWPPP 
(Appendix B). 

3.5 PRELIMINARY TEMPORARY EROSION AND SEDIMENT CONTROL (TESC) 
BEST MANAGEMENT PRACTICES 
Table 3-5 lists the TESC BMPs proposed for the project. Actual TESC BMPs may vary as 
more detailed information becomes available in final design. Actual TESC BMPs may also 
vary based on project conditions encountered during construction or phased mine or quarry 
openings. TESC sizing calculations are provided in Appendix F. 
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Table 3-6. TESC BMPs Summary 

TESC BMP 

Ecology BMP 
Reference 
Number Purpose Location 

Silt Fence C233 To limit eroded sediments from 
exposed up-slope areas being 
transported to down-slope areas. 

At toe of disturbed slopes. Most 
likely along roadway embankments. 

Brush Barrier C231 To limit eroded sediments from 
exposed up-slope areas being 
transported to down-slope areas. 

At toe of disturbed slopes. Most 
likely along roadway embankments. 
This may be an appropriate BMP 
due to the amount of vegetation that 
will be removed from the mine and 
quarry areas. 

High visibility orange plastic 
construction fencing 

C103 To limit construction activity into 
sensitive areas or the buffers. 

Around wetland and stream buffers. 

Stabilized Construction 
Entrance 

C105 To limit tracking of sediment from 
construction vehicles or trucks 
onto paved areas. 

At exit points from mines or quarries. 

Gradient Terraces C131 To reduce erosion damage by 
intercepting surface runoff and 
conducting it to a stable outlet at a 
non-erosive velocity. 

Side slopes of mines and quarries. 

Sediment traps C240 To provide sediment deposition 
from stormwater. 

Disturbed areas less than 3 acres. 
May be used within mines are 
quarries contingent upon 
construction sequencing. 

Sediment Ponds C241 To provide sediment deposition 
from stormwater. 

Disturbed areas 3 acres or larger. 
Most likely within mines or quarries. 

Watering C140 Dust control. Earthwork for road construction. 
Mine or quarry operation. 

Polyacrilymide (PAM) C126 Dust control, to reduce water 
demand. 

Road construction, mine or quarry 
operation. 

Asphalt Overlay C140 Dust control. Proposed on-site roadway and 
where existing roadway is widened. 

Temporary and Permanent 
Seeding 

C120 Erosion Control Along areas disturbed during road 
construction. Re-vegetation of mines 
or quarries will be addressed 
separately through mine reclamation 
process. 

Material Delivery, Storage and 
Containment 

C153 Reduce the potential for release of 
pollutants into the environment 
during materials handling. 

Mine and quarry equipment; 
potential concrete batch plant. 

Certified Erosion and 
Sediment Control Lead 

C160 Provide responsible charge for 
implementing TESC BMPs. 

Entire project area. 

Concrete Handling C151 To prevent washing of uncured 
concrete into downstream 
drainage systems. 

Potential concrete batch plant. 

Construction Stormwater 
Filtration 

C251 To provide additional treatment 
capacity if needed 

Active quarries 

Construction Stormwater 
Chemical Treatment 

C250 Turbidity reduction Contingent upon field conditions for 
active quarries. 

 

Adding chemical coagulant for stormwater treatment may be used at different points in time 
during operation of Q-A, Q-B and Q-C due to discharge to surface waters. The purpose of the 
chemical coagulant is to promote flocculation and settling of suspended solids. The use of 
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chemical coagulant is consistent with Ecology’s Sand and Gravel General Permit, which is 
included in the SWPPP (Appendix B). The use of chemical coagulants can be beneficial to 
the environment by reducing turbidity and/or total suspended solids. However, over-
application of chemical coagulants can potentially have an adverse impact. Consequently, 
water quality monitoring is required when chemical coagulants are applied. The amount of 
chemical coagulant varies depending on flow rates and sediment size. Chemical application, 
if needed, would be used if the required TESC pond size could not be constructed as the 
quarries are opened. Details for chemical coagulant application will be prepared during final 
design. 

Table 3-6 lists the ponds for the mines and quarries. The ponds in Table 3-6 assume the entire 
mine or quarry area is disturbed. Reduction in pond sizes may be feasible during 
construction, depending on the extent of disturbed area and the phasing. Because the mines 
and quarries will be reclaimed by importing soil and revegetation, stormwater facilities for 
the mines and quarries are considered temporary BMPs. 

For S&G-A and S&G-B, the pond sizing was based on the larger of the surface area for the 
10-year SCS Type 1A storm event or the surface area to infiltrate up to the 100-year 
recurrence frequency. For Q-A, Q-B and Q-C, the pond sizing was based on the larger of the 
surface area for the 10-year SCS Type 1A storm event or the surface area to provide flow 
control from 50 percent of the 2-year through the 50-year frequency. The surface area for 
infiltration or flow control is larger. The flow control surface area for infiltration facilities at 
the mines is based on an infiltration rate of 2 inches per hour to allow for treatment prior to 
infiltration. During final design, infiltration tests will be performed. If in situ infiltration rates 
exceed 2 inches per hour, in situ soils will need to be amended to reduce the infiltration rate. 
Amending the soils will likely be accomplished by incorporating compost into in situ soils or 
import of compost-amended soil mix. The flow control surface area for the quarries was 
based on detaining the entire mine or quarry as impervious surface to pasture conditions. The 
actual staging of a specific mine will likely be limited to 10 acres at a time and restoration of 
the disturbed area prior to opening the next 10 acres. Detaining the entire mine from 
impervious to pasture conditions provides a larger pond surface area than detaining three 
quarters of the site as pasture and one quarter as impervious to forested conditions.  

The ponds for the mines and quarries will provide for sedimentation and flow control as a 
temporary BMP due to the surface area provided and the length-to-width ratio that will be 
provided during final design. Consequently, they do not include dead storage as a permanent 
water quality treatment BMP. 

Outlet pipe sizes for flow control facilities have been based on conveyance capacity for the 
100-year frequency event for the undetained condition. Outlet pipes for quarry stormwater 
facilities are shown on the plans. Overflow from mine or quarry stormwater facilities will 
include a broad-crested overflow weir or an overflow structure. If a separate overflow 
structure is used at quarries, the pipe would connect to the outlet pipe from the primary flow 
control structure. Overflow details will be prepared in final design. 
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Table 3-7. Temporary Sediment and Flow Control Pond Sizing Summary 

Pond surface Area 
Designed as TESC facility 

Pond surface area 
Designed for 

Interim Conditions 
Flow Control 

Select Larger 
Surface Area 

Location 

Contributing 
Disturbed 

Area, acres 
Facility 
Type Q10, cfs1 

Surface 
Area, sq ft2 sq ft3 sq ft 

S&G-A-West 10 Infiltration N/A N/A 32,792 32,792 
S&G-A-East 25 Infiltration N/A N/A 67,409 67,409 
S&G-B-North 11 Infiltration N/A N/A 30,465 30,465 
S&G-B-South 25 Infiltration N/A N/A 60,245 60,245 
Q-A 26 Flow 

Control 
31.00 64,578 164,634 164,634 

Q-B 22 Flow 
Control 

26.26 54,700 114,974 114,974 

Q-C-North 17 Flow 
Control 

20.33 42,352 69,980 69,980 

Q-C-NE 11 Flow 
Control 

13.22 27,534 40,277 40,277 

Q-C-SE 21 Flow 
Control 

25.07 52,230 133,221 133,221 

1 Based on equation developed for SCS Type 1A flow rates for 5, 10 and 15 acres of impervious area. 
2 Based on equation in Ecology 2005 SMMWW Volume II for BMPC241: surface area = (2*Q) / 0.00096. 
3 Based on surface areas calculated in MGS Flood reduced by percentage per comparison to WWHM3. 

3.6 SOURCE CONTROL BMPS 
Source controls and associated BMPs are defined in detail in the SWPPP provided in 
Appendix B. 

3.7 SOIL TESTS 
Preliminary soil tests and conditions are described in the Hydrogeologic Report (Parametrix 
2007d). Infiltration tests for in situ soils at pond locations and final verification of seasonal 
high groundwater elevations will be performed as part of final design. 
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CERTIFICATION 

A. Name of Facility -   Ueland Tree Farm Surface Mine 
B. Type of Facility -   Surface Mine and Concrete Batch Plant 
C. Dates of Initial Operation -  2010 (est.) 
D. Location of Facility -   Bremerton, Kitsap County, WA 
E. Name and Address of Owner:  Ueland Tree Farm, LLC 

     [Site Address to Be Determined] 
F. Designated Person Responsible 

For Plan Implementation -  To Be Determined 
G. Phone Numbers -   To Be Determined 
H. Operating Schedule -   7:30 a.m. to 5:00 p.m., Monday through 

Friday 

In compliance with the provisions of the State of Washington Water Pollution Control Law 
Chapter 90.48 Revised Code of Washington and the Federal Water Pollution Control Act 
Title 33 United States Code, Section 1251 et seq., I certify that this Stormwater Pollution 
Prevention Plan, Erosion and Sediment Control Plan and Monitoring Plan has been prepared 
under my direction and will be implemented in a manner describe herein. 

_____________________________________________________________  

Name    Title    Date 
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1.  INTRODUCTION 
Ueland Tree Farm (UTF) owns approximately 1,716-acres of commercial forest land situated 
west of Bremerton in unincorporated Kitsap County. The UTF mineral resource project will 
develop commercial sand, gravel, and basalt mineral surface mines on the site. Development 
plans generally consist of two gravel mines, three basalt quarry areas, and a concrete batch 
plant. Under the proposal, areas totaling approximately 152-acres of the site will be 
developed for surface mining and associated activities, not including connecting access roads. 

This Stormwater Pollution Prevention Plan (SWPPP) was prepared based on the requirements 
set forth in the The Sand and Gravel General Permit and the Stormwater Management 
Manual for Western Washington (SWMMWW 2005). The report is divided into seven main 
sections with several appendices that include stormwater related reference materials. The 
topics presented in each of the main sections are: 

Section 1 – INTRODUCTION. This section provides a summary description of the 
project and the organization of the SWPPP document. 

Section 2 – SITE DESCRIPTION. This section provides a description of existing site 
conditions and proposed activities. 

Section 3 – BEST MANAGEMENT PRACTICES (BMPs). This section provides a 
description of the source control and treatment BMPs to be implemented at the site. 

Section 4 – EROSION AND SEDIMENT CONTROL BMPs. This section provides a 
description of the erosion and sediment control BMPs to be implemented at the site. 

Section 5 – MONITORING. This section provides a description of the monitoring 
requirements such as the parameters of concern to be monitored, sample locations, 
sample frequencies, and sampling methods for all stormwater discharge locations from 
the site. 

Section 6 – INSPECTION AND RECORDKEEPING. This section describes the 
requirements for documentation of BMP implementation, site inspections, monitoring 
results, and changes to the implementation of BMPs. 

Supporting documentation and forms are provided in the following Appendices: 

• Appendix A – NPDES Permit 

• Appendix B – SWPPP Worksheets 

• Appendix C - BMPs 

• Appendix D – Preliminary Drainage Plan 

• Appendix E – Sampling Procedures 

• Appendix F – Inspection Forms 

1.1 OVERVIEW OF PERMIT PROGRAM 
The stormwater permit program is administered through the Washington Department of 
Ecology (Ecology). Ecology’s stormwater program requires that sand and gravel facilities be 
permitted under the Sand and Gravel General Permit as part of the National Pollution 
Discharge Elimination System (NPDES). The General Permit requires a three step process: 
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• Submission of a Notice of Intent (NOI) to Ecology requesting general permit 
coverage. 

• Preparation of a Stormwater Pollution Prevention Plan (SWPPP) to eliminate or 
reduce runoff pollutants. 

• Implementation of the SWPPP including construction of stormwater facilities, 
monitoring, inspections and record keeping.  

The NPDES permit for the site is contained in Appendix A. 

1.2 PURPOSE AND SCOPE 
This SWPPP has been prepared in compliance with the Sand and Gravel NPDES Permit. The 
following elements are included as part of this SWPPP: 

• The Pollution Prevention Plan for potential sources of chemical pollutants; 

• The Erosion and Sediment Control Plan for mining activities;  

• The Monitoring Plan for sampling and analysis of stormwater and process water; and 

• The Inspection and Record Keeping Plan for documenting implementation of the 
SWPPP.  

The SWPPP is to be kept onsite and is not submitted to Ecology unless requested. 
Documentation is to be retained at the site for at least five years. Included as Appendices to 
this SWPPP are the required forms for documenting inspection and monitoring results, and 
reporting those results to regulatory agencies. 

1.3 SWPPP OVERVIEW 
The sand and gravel general permit requires permittees to develop and maintain a SWPPP. 
The SWPPP must contain information on all the BMPs and structures that control and treat 
Type 3 stormwater, which is stormwater discharges from 1) industrial plant yards; 2) 
immediate access roads and rail lines used or traveled by carriers of raw materials, 
manufactured products, waste material, or by-products used or created by the facility; 3) 
material handling sites; 4) sites used for the storage and maintenance of material handling 
equipment; 5) sites used for residual treatment, storage, or disposal; 6) shipping and receiving 
areas; 7) storage areas for raw materials or intermediate and finished products at active sites; 
and 8) areas where industrial activity has taken place in the past and significant materials 
remain that are exposed to stormwater.  

The goal of the SWPPP is to keep the stormwater as clean as possible by preventing contact 
between the stormwater and contaminants. Where contamination does occur, the stormwater 
must be treated before discharge. This SWPPP describes how the UTF facility will meet these 
permit requirements  

The SWPPP focuses on the use of BMPs for prevention and control of stormwater pollution. 
As defined by the Ecology, BMPs are the physical, structural and/or managerial practices that 
when used singly or in combination, prevent or reduce pollution of water. To be considered a 
“BMP”, the practice must be approved by Ecology in either the Stormwater Management 
Manual for Western Washington (SMMWW), in an individual site specific SWPPP, or in an 
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existing statute. Under this definition, BMPs can be considered to include the following 
general categories of activities: 

• Structural controls such as oil-water separators, conveyance ditches and retention 
ponds; 

• Maintenance programs such as repairing equipment leaks and replacing straw bale 
filters; 

• Stabilization practices such as side slope grading, covering exposed soil, armoring 
eroded areas and re-vegetation of disturbed areas; 

• Treatment programs such as carbon dioxide gas diffusion for pH adjustment; and 

• Management practices such as employee training, spill prevention plans, and self-
inspections. 

All of these categories, as well as activity specific BMPs, are included in this SWPPP. 

1.4 INCORPORATION OF OTHER ENVIRONMENTAL MANAGEMENT PLANS AND 
PERMITS 
This SWPPP will also be consistent with the State of Washington Department of Natural 
Resources (DNR) surface mining reclamation permit for the site, the Conditional Use Permit 
issued by Kitsap County, and the Site Development Activity Permit issued by Kitsap County. 

1.5 SITE MAP 
The site map (Figure 1-1) shows the types, dimensions and locations of buildings and 
equipment that are currently proposed to be located on site. The site plan also includes 
identification of structural water pollution control devices, locations of significant exposed 
materials, and location of activities that have potential to contribute pollutants to stormwater 
discharges. The site map depicts current activities and should be updated periodically, and/or 
as needed to reflect changes in site operations and activities. 

1.6 POLLUTION PREVENTION TEAM 
The Pollution Prevention Team consists of specific individuals that are responsible for 
developing and implementing the SWPPP. The pollution prevention team for the facility is 
described in Worksheet #1 contained in Appendix B, which will be completed prior to site 
operations. 

The pollution prevention team consists of personnel responsible for implementation of the 
SWPPP, including the following: 

• Erosion and Sediment Control Lead – primary site contact, responsible for site 
inspections (BMPs, visual monitoring, sampling, etc.); to be called upon in case of 
failure of any ESC measures. 

• Resident manager – site representative for the owner that is the project's supervisor 
responsible for inspections and monitoring.  

• Emergency Ecology Contact – individual to be contacted at Ecology in case of 
emergency. Go to the following website to get the name and number for the Ecology 
contact information: http://www.ecy.wa.gov/org.html. 
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• Emergency Owner Contact – individual that is the site owner or representative of the 
site owner to be contacted in the case of an emergency. 

• Non-Emergency Ecology Contact – individual that is the site owner or representative 
of the site owner than can be contacted if required. 

• Monitoring Personnel – personnel responsible for conducting water quality 
monitoring.
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Figure 1-1. Site Map 

 

 

 

 

[TO BE PROVIDED PRIOR TO SITE OPERATIONS] 
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2. SITE DESCRIPTION 
This narrative provides a summary description of the facility, including mine development, 
operation and reclamation. Associated facilities consisting of roads, rail and concrete batch 
plant are also described. This narrative is intended as a summary of operations and not 
intended a comprehensive description of all elements of the project site. 

The two proposed sand and gravel mines are designated Gravel Mine “A” and Gravel Mine 
“B”. A concrete batch plant may be constructed within the Gravel Mine “A” area depending 
on market demand. Also within the Gravel Mine “A” area will be the main office and shop. 
The three primary quarry areas are designated Quarry Areas “A” through “C”.  

Site access is via Lebers Lane. Utilities include water from the City of Bremerton, power and 
natural gas. The small volume of domestic wastewater generated from the onsite office will 
be managed in an onsite sewage disposal system. The mineral development plan will be 
implemented over an estimated 50-year period, with Gravel Mine “A” and Quarry Area “A” 
beginning in the first phase of the project. Quarry Areas “B” and “C” will be developed 
following completion of mining activity on Quarry Area “A”. The mining process will 
generally consist of removal of vegetation and topsoil by heavy equipment, followed by 
excavation of sand and gravel from Gravel Mine “A”; and, blasting followed by excavation 
of basalt rock from the three quarry areas. Vegetation will be chipped during onsite clearing 
and retained for topsoil production or reclamation. Only Gravel Mine “A” will contain a 
crushing, screening and washing plant. Basalt from the quarry operations will be trucked to 
Gravel Mine “A” for processing on the internal private access road or via conveyor. 
Following mineral removal, the site will be reclaimed consistent with Kitsap County and 
State DNR reclamation standards. 

Anticipated production for the mineral resource project is estimated at a total of 
approximately 400,000 ton/yr of aggregate of which 65,000 ton/yr may be used for off-site 
asphalt production; and 20,000 cubic yards per year for concrete production. The operating 
schedule proposed for the facility is 7:30 AM to 5:00 PM, Monday through Friday, 51 weeks 
per year. 

2.1 ASSESSMENT AND DESCRIPTION OF EXISTING AND POTENTIAL SOURCES 
OF POLLUTANTS 
The assessment and description of existing and potential sources of pollutants includes an 
inventory of potential pollutant sources as well as all of the types of materials handled at the 
site. 

2.1.1 Onsite Sources 
Pollutants can potentially be discharged via stormwater to the site from both onsite and off-
site sources. This assessment of existing and potential sources is limited primarily to onsite 
sources of pollutants and includes the following elements: 

• Materials inventory describing the inventory of materials handled at the site that are 
exposed to precipitation or run-off. 

• Description of exposed significant material including those known to be used on the 
site. 
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• Potential pollutant source identification associated with materials handled, treated or 
stored onsite. 

• List of significant spills and leaks of toxic or hazardous pollutants on site.  

• Identification of areas associated with industrial activity which may be sources of 
pollution. 

Worksheet forms assessing each of these elements are contained in Appendix B, which will 
be completed prior to site operations. 

2.1.2 Potential Off-Site Sources 
Due to the location of the site in a rural undeveloped area, stormwater pollutants from off-site 
sources have little potential to be present at the site. The site operator should, however, adopt 
an on-going practice of assessing the quality of stormwater discharging to the site from off-
site locations. This practice should include evaluating the odor, color and volume of 
stormwater discharged from up-gradient drainage areas. Potential stormwater contamination 
from up-gradient sources should be verified by collection of samples where applicable. 
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3. BEST MANAGEMENT PRACTICES 
This section identifies the best management practices that will be used to prevent or reduce 
the introduction of pollutants into stormwater. 

3.1 OPERATIONAL BMPS 
Operational BMPs do not include construction of pollution control devices but do include 
activities to minimize potential pollutants, conducting routine maintenance, keeping the site 
clean, inspecting the site regularly, and providing employees with SWPPP training.  

Ecology has identified baseline BMPs which all facilities must consider in controlling runoff 
pollution. The baseline BMPs are relatively simple practices that are inexpensive and 
applicable to nearly all facilities. The baseline BMPs emphasize prevention over treatment of 
contaminated runoff. Operational BMPs are considered baseline BMPs and include the 
following: 

• Good Housekeeping 

• Preventative Maintenance 

• Inspections 

• Spill Prevention and Response 

These operational BMPs are described in greater detail below. 

3.1.1 Good Housekeeping 
Good housekeeping practices are designed to maintain a clean and orderly work environment, 
thereby reducing the possibility of accidental spills caused by mis-handling of chemicals and 
equipment, and should reduce safety hazards to site personnel. Good housekeeping at the site 
consists of regular operation and maintenance of site industrial machinery and processes, 
routing and regular site clean-up, and maintaining a well organized work area. Good 
housekeeping practices are summarized in Table 3-1. 

Table 3-1. Good Housekeeping Practices 

Source Area Good Housekeeping Practices 
Maintenance 

Schedule 
Equipment Storage Areas Inspect parking area for evidence of vehicle oil leaks 

and drips. Remove contaminated soil. Identify and 
repair leaking/dripping vehicles. 

Weekly 

Pit Area Inspect mining equipment for leaks and drips. 
Remove contaminated soil and repair equipment. 

Weekly 

Concrete Batch Plant Materials to produce concrete will be covered to 
reduce the potential for precipitation coming in 
contact with concrete materials 

Weekly 

General Site Remove garbage. Ensure equipment related 
chemicals are labeled and stored neatly in a 
contained and/or covered area 

Weekly 

General Site Ensure training of employees in good house keeping 
practices and spill prevention and control. 

Monthly or as Needed 
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3.1.2 Preventative Maintenance 
Preventative maintenance involves the regular inspection and maintenance of site equipment, 
as well as maintenance of the stormwater drainage and treatment system. The objective of 
regular inspection and maintenance is to prevent breakdowns and/or failures of industrial 
equipment and stormwater management devices that could result in contamination of 
stormwater. 

3.1.2.1 Equipment Inspection and Maintenance 
Excavation equipment, rock crushing equipment, and trucks used and stored onsite can 
generate a variety of waste oils. Routine inspections of this equipment should be conducted as 
outlined in Table 3-2. 

Table 3-2. Routine Equipment Inspection and Maintenance Schedule 

Equipment Item Inspection Criteria 
Inspection 
Frequency Maintenance Action 

Material 
Handling 
Equipment 

Check for leaks and drips of 
fuel, oil and hydraulic fluids. 
Review preventative 
maintenance schedules. 
Check operating areas for 
evidence of stained and/or 
contaminated soil. 

Weekly Repair source of leaks and drips. 
Remove contaminated soil as 
needed. Maintain equipment at 
manufacturers recommended 
operating intervals. 

Pumps, Pipes, 
and Storage 
Tanks 

Check for leaks and drips. 
Inspect for corrosion and 
structural soil. 

Weekly Repair leaks and drips. Replace 
corroded equipment. Ensure 
adequate structural and foundation 
support. 

NOTE: When a leak or threatening condition is found, corrective action must be taken immediately, or the process/site shut down until the 
problem is repaired. 

3.1.2.2 Stormwater Management System Inspection and Maintenance 
Inspection and maintenance of the stormwater management system refers to the routine 
practices necessary to ensure stormwater collection, conveyance and treatment devices 
operate as originally designed. Table 3-3 summarizes the inspection and maintenance 
schedule. 
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Table 3-3. Stormwater Management System Inspection and Maintenance Schedule 

Stormwater Device Inspection Criteria 
Inspection 
Frequency Maintenance Action 

Pre-Settling 
Basins 

Check erosion of side slopes; 
inspect extent and depth of 
vegetation on side slope and 
basin floor; assess 
accumulation of silt in bottom 
of basin and traps. 

Monthly and 
after heavy 
storms 

Repair side slopes where 
erosion depth > 2"; mow 
vegetation to depth of 2" 
when cover ht. exceeds 18"; 
remove dead vegetation 
annually; re-seed bare soil; 
remove silt when 
accumulation exceeds 1 ft., 
or every 3 years. 

Spill control-type Oil/Water 
Separator 

Check for oil on water surface 
and depth of oil in catch 
basin; check that inlet and 
outlet pipes are free of debris; 
check depth of silt in catch 
basin. 

Weekly or after 
spills and leaks 

Clean accumulated silt and 
oil frequently and always by 
Oct. 15 each year; also 
clean after all spills and 
leaks and after heavy storm. 

Conveyance Ditches Check for silt and debris 
accumulation; inspect for 
erosion of side slopes and 
ditch bottom; check extent 
and depth of vegetation. 

Monthly and 
after heavy 
storms 

Remove garbage and 
debris; smooth areas of 
accumulated silt and re-
seed; smooth and re-seed 
or armor eroded areas; mow 
vegetation to depth of 2" if 
greater than 18" in. 

Retention or Detention 
Ponds 

Check erosion of side slopes 
and inlets and outlets; inspect 
extent and depth of 
vegetation; assess depth of 
silt in bottom of retention 
basin and silt build-up in 
gravel filter berms. 

Monthly and 
after heavy 
storms 

Repair side slopes where 
erosion depth > 2"; remove 
dead vegetation as needed; 
re-seed bare soil; remove 
silt as needed. 

3.1.3 Spill Prevention and Emergency Cleanup Plan 
The permit requires a spill plan. This section describes the steps to prevent spills from 
happening and structures that contain or treat spills, as well materials of concern, spill 
prevention measures, and spill response procedures.  

3.1.3.1 Spill Prevention Structures 
Spill prevention structures at the site will consist of the following: 

• Covered containment will be provided for fueling, oils, cement, cement admixtures 
and other materials that have potential to contaminate stormwater. Storage will have 
an impervious floor and run-on prevention. Covered temporary storage will be 
provided to collect material from spill cleanup.  

• Post BMP instructions on proper handling procedures and storage requirements at the 
area where the material is located.  

• Schedule vehicle maintenance to reduce potential for spills from hydraulic oil, 
transmission oil, and engine oil leaks from vehicles and equipment. 
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• Pave surfaces and drains in areas where minor spills have potential to happen 
frequently such as fueling stations. These areas will slope to a drain that will capture 
the contaminant. The drain will connect to a dead end sump or suitable treatment 
facility (e.g., oil/water separator for runoff from a fueling pad).  

3.1.3.2 Emergency Cleanup Plan 
The objective of the Spill Prevention and Control Plan (SPCP) is to establish standard 
operating procedures that achieve three objectives: prevent spills, contains a spill that occurs, 
and cleans up the spill. The following items describe the SPCP plan: 

Spill Response Team: Site Manager- General coordination and supervision; agency 
notification. Foreman- Spill containment and clean-up, equipment 
operation. 

Potential Spill Materials: Petroleum products for equipment operation and maintenance 
including fuels such as gasoline and diesel oil, and lubricating oil 
and grease. Cement and cement admixtures, concrete batch plant 
process water. 

Potential Spill Areas: Petroleum products site-wide. Cement and cement admixtures and 
concrete batch plant process water at Concrete Batch Plant. 

Material Handling Collect and recycle wash water for re-use; store all Procedures and 
Storage petroleum products in covered area on concrete pads with 
Requirements: containment berms equal to 110 percent of the largest container 

volume; if equipment re-fueling occurs from mobile tank, use 
procedures that minimize potential for spills such as overfill 
protection devices and drip collection pans; maintain spill 
response equipment onsite. 

Spill Response Plan: In the event of a petroleum product spill, the following material 
specific procedures will be implemented: 

A. Contain free liquids in spill area by constructing soil 
berm, and/or surround spill area with absorbent boom. 

B. If feasible, route spill into a temporary collection area 
lined with plastic sheeting. 

C. Use absorbent pads to collect puddles of free liquids that 
have not infiltrated into soil. 

D. Install floating absorbent booms around inlet and/or 
outlets to pre-settling basin and/or retention pond if spill 
run-off has potential to enter stormwater management 
system. 

E. Notify the Department of Ecology within 24 hours if the 
spill volume exceeds one gallon. 

F. Keep soil area covered with plastic sheeting during 
storm conditions and/or until residual spill materials are 
absorbed, excavated and disposed. 
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G. Excavate petroleum contaminated soil immediately and 
place in paved covered area, or on plastic sheeting with 
plastic cover. Sample excavated soil and dispose of 
pursuant to applicable regulatory requirements. 

H. Clean stormwater structures and maintain absorbent 
booms until no indication of spill can be observed in 
stormwater run-off. 

I. Dispose of absorbent materials in approved disposal 
facility. 

Spill Response The following equipment should be maintained on site for 
Equipment: use in the event of a spill. 

• Safety equipment such as a respirator, first aid kit, safety 
glasses and protective clothing. 

• An emergency clean-up kit including absorbent pads, 
and absorbent booms for the pre-settling basin and 
retention pond. 

• A clean 50 gallon plastic drum for storing spilled 
material and used absorbent. 

• Several large sheets of plastic for lining temporary 
collection ditches/ponds, and/or covering contaminated 
spill areas, and/or covering excavated contaminated soil 
stockpiles. 

• The Emergency Notification Sheet showing the name 
and phone numbers of individuals to contact in the event 
of a spill (Table 3-4). 

Table 3-4. Emergency Notification Procedures 

Emergency Contact 
Petroleum Spill Washington Department of Ecology  (360) 407-6300 

Kitsap County    Dial 911 
Fire Department/Hazmat Team  Dial 911 

Fire Dial 911 
Accident Dial 911 
Other Emergency Dial 911 

 

Incident documentation: The site manager is responsible for al notification and 
reporting related to spills. Each significant spill will be 
reported on the facility inspection log and kept on file with 
the SWPPP.  

Employee Training: Each employee working on the site will participate in a 
training program that consists of a copy of the SPCP, a plan 
review session with a member of the Spill Response Team, 
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and a review of the location and deployment of safety and 
emergency response equipment. An individual familiar with 
SPCP should be onsite at all times. 

The permit requires periodic review and updates to keep the plan current. The plan should 
also be used during employee training. Additional specific procedures may need to be added 
to this plan if new chemicals or processes are introduced at the site. The SPCP should 
therefore be reviewed and updated annually at a minimum. The SPCP should also be 
reviewed following any spills to evaluate how the plan was successful or unsuccessful in 
responding, and how it can be improved. 

3.1.4 Employee Training 
The purpose of the training program is to teach personnel at all levels of responsibility the 
components and goals of the SWPPP, including spill prevention and response, good 
housekeeping and material management practices. The precise content of training will be 
tailored to the specific conditions at the site: however, all training will include the following 
elements: 

1. Provide the employees with an overview of permit requirements and actions the 
facility takes to comply with the permit.  

2. Identify the best management practices that have been implemented at the facility.  

3. Spill Prevention and Response. All employees involved in industrial activities on the 
site should be aware of and familiar with the facility spill response plan. The location 
of spill response equipment should be identified by signs. Site employees should be 
trained in response and reporting procedures. 

4. Good Housekeeping. The good housekeeping training program should teach site 
personnel how to maintain a clean and orderly work environment. Specific training 
practices should include: 

• Discuss good housekeeping at employee meetings. 

• Publicize pollution prevention concepts through posters at locations visible to 
employees such as the office, shop and fueling station. 

• Post bulletin boards with updated housekeeping procedures, tips and 
reminders. 

Whenever possible, information sessions on good housekeeping techniques should be 
incorporated into existing employee training and/or orientation programs. 

5. Materials Management Practices 

Materials management training should consist of common sense activities related to 
organization and storage of materials with attention on the management of any toxic 
and hazardous substances stored, handled and produced onsite, such as: 

• Clear labeling of all toxic, hazardous, flammable, reactive and/or corrosive 
chemical, including waste oils and solvents. 

• Storage of highly flammable, reactive, toxic (such as pesticides and 
herbicides) and/or corrosive chemicals in a designated area away from 
operations and potential ignition sources. 
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Handling procedures for these materials should be discussed as an element of 
employee training, with information on chemicals used onsite made available through 
the existing employee right-to-know program. 

6. Monitoring 

Employees will receive training on what is included in the monitoring plan and how 
facility activities relate to monitoring requirements. Training will include information 
on what monitoring is required and what permit limits apply to the site. 

7. Training Frequency 

Frequent and proper training of employees in stormwater pollution prevention 
methods is necessary to ensure maximum effectiveness of the SWPPP. In general, 
employee training should occur when new employees are hired, or when existing 
employees make a significant change in job assignments. Refresher training should 
be provided for existing employees at least annually. 

3.2 SOURCE CONTROL BMPS 
The permit requires that the SWPPP include a list of the physical, structural, and mechanical 
devices or facilities intended to prevent pollutants from entering stormwater. The permit also 
requires BMPs that comply with (or are equivalent to) Volume IV of Ecology's SMMWW. 
Details on the following source control BMPs are provided in Appendix C. BMPs will be 
completed at or before the time of site operation. 

• Clearing of land for mineral extraction at mines and quarries and construction of 
unpaved roadways, potentially resulting in airborne dust particles; 

• On-going operation at potential concrete batch plant, potentially resulting in airborne 
dust particles; 

• Fueling of equipment at dedicated location within the site or by fuel transfer from 
service vehicles, potentially resulting in fuel spills; 

• Loading and unloading of liquid or solid materials, potentially resulting in spills of 
various materials; 

• Maintenance, cleaning and repair of vehicles and equipment, potentially resulting in 
spills of hazardous materials, oil and/or fuel; 

• Maintenance of roadside ditches and stormwater facilities, potentially resulting in 
releasing accumulated pollutants into the downstream drainage areas; 

• Storage of liquid or dangerous waste containers, potentially resulting in spills of 
hazardous materials; 

• Storage of liquids in permanent above-ground tanks, potentially resulting in spills of 
hazardous materials; and 

• Outside storage or transfer of solid raw materials, by-products, or finished products, 
potentially resulting in spills of hazardous materials or sediment loading to 
downstream drainage systems. 
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3.3 TREATMENT BMPS 
Treatment BMPs are described in the PDP provided in Appendix D. 
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4. EROSION AND SEDIMENT CONTROL 
The permit requires the permittee to develop, maintain, and comply with an erosion and 
sediment control plan (ESCP). The ESCP must contain information on all the BMPs and 
structures that control Type 2 stormwater. Type 2 Stormwater means stormwater from: 1) 
portions of a site where mining has temporarily or permanently ceased; 2) storage areas for 
stockpiles of raw materials or finished products; or, 3) portions of a site with exposed soils, 
cleared in preparation for mining or other industrial activity.  

Properly managed, type 2 stormwater will typically not require treatment. However, type 2 
stormwater cannot be allowed to discharge to surface water if it exceeds the turbidity limit. 
Visual monitoring is required and if turbidity is a problem, treatment may be required.  

Table 4-1 lists the ESC BMPs proposed for the project. Actual ESC BMPs may vary as more 
detailed information becomes available during final design. Actual ESC BMPs may also vary 
based on project conditions encountered during construction or phased mine or quarry 
openings. 

Table 4-1. ESC BMPs Summary 

ESC BMP 

Ecology BMP 
Reference 
Number Purpose Location 

Silt Fence C233 To limit eroded sediments from 
exposed up-slope areas being 
transported to down-slope 
areas. 

At toe of disturbed slopes. Most 
likely along roadway 
embankments. 

Brush Barrier C231 To limit eroded sediments from 
exposed up-slope areas being 
transported to down-slope 
areas. 

At toe of disturbed slopes. Most 
likely along roadway 
embankments. This may be an 
appropriate BMP due to the 
amount of vegetation that will 
be removed from the mine and 
quarry areas. 

High visibility orange 
plastic construction 
fencing 

C103 To limit construction activity into 
sensitive areas or the buffers. 

Around wetland and stream 
buffers. 

Stabilized Construction 
Entrance 

C105 To limit tracking of sediment 
from construction vehicles or 
trucks onto paved areas. 

At exit points from mines or 
quarries. 

Gradient Terraces C131 To reduce erosion damage by 
intercepting surface runoff and 
conducting it to a stable outlet 
at a non-erosive velocity. 

Side slopes of mines and 
quarries. 

Sediment traps C240 To provide sediment deposition 
from stormwater. 

Disturbed areas less than 3 
acres. May be used within 
mines are quarries contingent 
upon construction sequencing. 

(Tables Continues) 
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Table 4-1. ESC BMPs Summary 
(Continued) 

ESC BMP 

Ecology BMP 
Reference 
Number Purpose Location 

Sediment Ponds C241 To provide sediment deposition 
from stormwater. 

Disturbed areas 3 acres or 
larger. Most likely within mines 
or quarries. 

Watering C140 Dust control. Earthwork for road 
construction. Mine or quarry 
operation. 

Polyacrilymide (PAM) C126 Dust control, to reduce water 
demand. 

Road construction, mine or 
quarry operation. 

Asphalt Overlay C140 Dust control. Proposed onsite roadway and 
where existing roadway is 
widened. 

Temporary and 
Permanent Seeding 

C120 Erosion Control Along areas disturbed during 
road construction. Re-
vegetation of mines or quarries 
will be addressed separately 
through mine reclamation 
process. 

Material Delivery, 
Storage and 
Containment 

C153 Reduce the potential for 
release of pollutants into the 
environment during materials 
handling. 

Mine and quarry equipment; 
potential concrete batch plant. 

Certified Erosion and 
Sediment Control Lead 

C160 Provide responsible charge for 
implementing ESC BMPs. 

Entire project area. 

Concrete Handling C151 To prevent washing of uncured 
concrete into downstream 
drainage systems. 

Potential concrete batch plant 

Construction 
Stormwater Filtration 

C251 To provide additional treatment 
capacity if needed. 

Active quarries 

Construction 
Stormwater Chemical 
Treatment 

C250 Turbidity reduction Contingent upon field 
conditions for active quarries. 

4.1 STABILIZATION PRACTICES 
Minimum stabilization requirements as defined in the permit are as follows: 

1. All exposed and un-worked soils should be stabilized by suitable and timely 
application of BMPs. 

2. Preserve existing vegetation where feasible. Provide permanent marking delineating 
the boundaries of natural vegetation buffer areas. 

3. Cut and fill slopes should be constructed to minimize erosion. 

4. Stabilization should be provided at outlets of all conveyance structures. 

These permit requirements will be met by a combination of cover (vegetative) practices, and 
phased site development and reclamation. 
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4.1.1 Cover (Vegetative) Practices 
Preserving existing vegetation or revegetating disturbed soil as soon as possible after 
construction is the most effective way to control erosion. Cover/revegetation practices are 
considered both temporary and permanent measures. Temporary measures are used to 
provide quick cover to soils that are exposed for one to two weeks, or when an erosion 
problem already exists and include seeding, mulching and/or clear plastic covering. 
Permanent cover consists of establishing permanent vegetation after activities that disturb the 
cover are completed, or when erosion is occurring on a site that is otherwise stabilized. Cover 
and revegetation practices to be used at the site consist of: 

• Preserving and maintaining the natural vegetation buffer around the perimeter of the 
site. Marking buffer limits using clear and visible means such as survey flagging, 
stakes and signs. 

• Providing temporary seeding with fast growing greases in barren soil areas as soon as 
practicable after the last land disturbance activity has occurred. Providing proper seed 
bed preparation by rough grading slopes, loosening compacted soil and soil tilling. 
Using mulch or stockpiled topsoil (overburden) during dry periods to provide seed 
protection from weather. 

• Provide 18-inch minimum depth of topsoil or compost-amended soils prior to 
revegetating to more closely simulate pre-project hydrology. 

• Cut terraces along excavation side slopes. 

• Establishing permanent vegetation after final grades are reached according to the 
following procedure: 

 Provide proper seed bedding by rough grading side slopes, loosening compacted 
soil and tilling topsoil into the top 2-6 inches of finished grades. 

 Seed prepared areas using a native grass mixture during the April-September 
period at the rate of approximately 80-120 pounds per acre. 

 Provide mulch or hydroseed on side slopes steeper than 4H:1V. 

 Monitor and repair erosion and immediately re-seed area that fail to establish 
vegetative cover. 

Topsoil and aggregate stockpiles will be inspected weekly for erosion, and temporary 
seeding, mulching and silt fencing will be used as necessary for control in these areas. 

4.1.2 Phased Development, Reclamation and ESC Structures 
The objective of phased site development is to develop and reclaim the site in an incremental 
manner that minimized the amount of disturbed areas. The phased development and 
reclamation plan consists of the following elements: 

• Clear no more than 10 acres of vegetation at one time. 

• Annually reclaim areas of the site that are at final grade by rough grading side and 
placing 18-inches minimum of topsoil or compost-amended soils. 

• Provide sloped drainage and temporary channels to convey water away. 

• Construct temporary interceptor dikes and ditches to prevent stormwater run-on to 
reclaimed areas. 
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• Stabilize the outlets of all ditches and conveyance structures by grading, compacting 
and re-seeding, armoring with quarry spalls or rip-rap, or constructing concrete 
splash pads. 

ESC measures that may be implemented as part of the phased reclamation plan will include: 

• Constructing temporary conveyance ditches to route storm runoff out of active areas 
and into permanent structures. These conveyance structures should be constructed at 
the same schedule as side slope grading. 

• Establish temporary revegetation using fast growing grasses and trees. 

Provisions will be made on all access roads that intersect paved roads to minimize the 
transport of mud onto paved surfaces. These provisions will include avoiding driving 
transport vehicles through fined saturated soil, and driver inspection of vehicles for loose dirt 
and mud prior to leaving the site. 

4.2 STRUCTURAL PRACTICES 
The stormwater permit contains the following specific provisions for structural ESC 
requirements: 

• Properties adjacent to the site are to be protected from sediment deposition resulting 
from activities on the site. 

• Construct erosion and sediment control devices as a first step in developing the site 
and ensuring they are operational before land is disturbed. 

• Design BMPs such that Type 2 (reclaimed area) and Type 3 (active area) stormwater 
are separated, and Type 1 (fully stabilized area) stormwater is separated during peak 
flow conditions. 

Structural BMPs for ESC will be constructed on the site in compliance with these 
requirements and are described in detail in Appendix D. 
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5. MONITORING PLAN 
The permit requires development of a monitoring plan and conducting of representative 
sampling. This section provides general guidance on goals and procedures for 
representative sampling, implementing the monitoring plan, reviewing the plan over time, 
and reporting to Ecology.  

Water quality monitoring requirements at the site depend on the type of operation as well 
as the type of final stormwater discharge. The monitoring plan contained in this SWPPP 
is designed for mining operations that discharge process water and stormwater entirely to 
groundwater, and stormwater to surface water. The final monitoring plan will develop 
prior to operations and will include a detailed description of how monitoring locations 
were determined.  

The site may support different industrial operations over the term of this permit. 
Monitoring requirements may change if land-use or site operation changes.  

5.1 DISCHARGES TO GROUNDWATER – GRAVEL MINE “A” 
Type 2 and 3 stormwater at the Gravel Mine “A” site will discharge to groundwater at the 
two retention facilities shown in Figure 5-1. Discharges to groundwater include unlined 
ponds, infiltration trenches, and any place that water collects before draining into the 
ground. The permit requires pH monitoring of all discharges to groundwater. Discharges 
of process water by the concrete batch, if they occur, must also be monitored for total 
dissolved solids. This sampling is discussed below. Groundwater monitoring locations 
are shown in Figure 5-1. 

5.1.1 Groundwater Monitoring Parameters  

5.1.1.1 pH Monitoring 
It is expected that pH monitoring will occur onsite using a pH meter. The pH meter will 
be maintained and calibrated in accordance with operating instructions. All discharges to 
ground of process water, mine dewatering water, and stormwater will be monitored for 
pH.  

Stormwater samples will be collected daily from all points of discharge from the site and 
measured for pH using a calibrated pH meter, pH test kit, or wide range pH indicator 
paper. If the measured pH is 8.5 or greater, the following steps will be conducted: 

• Prevent the high pH water from entering storm drains or surface water. 

• Adjust or neutralize the high pH water if necessary using appropriate technology 
such as CO2 sparging (liquid or dry ice). 

5.1.1.2 Total Dissolved Solids Monitoring (TDS) 
The permit requires that process water from concrete batch plants be collected in lined 
ponds. All discharges of process water from the lined pond to ground must be monitored 
for TDS. Samples should not typically be taken directly from the lined pond and should 
be collected after treatment such as pH adjustment and just before it contacts ground. All 
process water is planned to be recirculated. No stormwater TDS monitoring is therefore 
proposed. 
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5.1.1.3  Oil Sheen 
The permit requires a visual inspection for oil sheen at all discharges to ground. When 
water is present, there should be daily visual inspection in areas of the facility where 
employees and equipment are present. 

5.1.2 Groundwater Monitoring Frequencies 
Sampling locations, frequencies and parameters are summarized in Table 5-1. 

Table 5-1. Summary of Monitoring Requirements, Gravel Mine “A” 

Monitoring Location Sampling Frequency 
Parameters 

Monthly 
East Retention Pond Quarterly pH only 
West Retention Pond Quarterly pH only 
All Retention Ponds Daily Visible Oil Sheen 

5.2 DISCHARGES TO SURFACE WATER - QUARRIES “A”, “B” AND “C” 
All discharges to surface water require monitoring. Surface water includes lakes, rivers, 
ponds, streams, wetlands and stormwater drainage systems.  

Representative sampling in surface water discharges emphasizes identification of the 
most appropriate time to sample. Monitoring parameters for the quarry sites include pH, 
turbidity, total suspended solids (process water and mine dewatering water), temperature 
(summer months only). Surface water monitoring locations are shown in Figure 5-2. 

5.2.1 Surface Water Monitoring Parameters 
Parameters such as temperature and turbidity can vary considerably over the duration of a 
discharge and from one discharge event to another. Monitoring frequency in the sand and 
gravel general permit relies in part on conducting sampling at the most appropriate time, 
as follows.  

• Turbidity and TSS: Sampling should be conducted when discharge turbidity and 
suspended solids are likely to be greatest.  

• Temperature: Sampling should be conducted when discharge temperature is 
likely to be highest. 

• pH: Maximum and minimum values are of interest.  

• TDS: Sampling should be conducted to capture the highest values.  

5.2.2 Surface Water Monitoring Frequencies 
Discharges to surface water will be monitored as shown in Table 5-2. 
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Table 5-2. Summary of Monitoring Requirements, Quarries “A”, “B” and “C” 

Monitoring Location Sampling Frequency Parameters 
All detention ponds Quarterly pH only 
All detention pond discharges Two per month Turbidity 
All detention ponds Weekly Temperature 
All detention ponds Daily Visible Oil Sheen 

 

Water quality samples to be tested for pH analysis should be collected in clean 
polyethylene containers with a minimum volume of 100 mls. Containers used for pH 
analysis should be cleaned with soap and water after use, rinsed well with tap water, 
rinsed with de-ionized (distilled) water and allowed to air dry. 

5.3 LABORATORY ANALYSIS AND DISCHARGE MONITORING REPORT  
Outside laboratories used for sample analysis must be accredited by Ecology. The permit 
requires that monitoring data be reported to Ecology once a quarter using the discharge 
monitoring report developed by Ecology. Reports must be received by Ecology no later 
than January 15 (October, November, December), April 15 (January, February, March), 
July 15 (April, May, June), and October 15 (July, August, September), for each reporting 
period or partial reporting period of coverage.  

5.4 SAMPLING COLLECTION METHODS 
Sample collection methods and documentation procedures are provided in Appendix E. 

5.5 FLOW MONITORING 
The permit requires the estimation of discharge flow from sites that discharged to surface 
water, as well as the flow in the stream or river (described as the receiving water in the 
permit) the discharge flows into. The purpose of these flow estimates is to better 
understand the potential for impacts to receiving water quality.  

This section provides descriptions common methods for taking flow measurements. Any 
flow estimating method that meets the intent of the permit would be accepted by 
Ecology.  

It is important to note that the permit requires the estimation of “receiving water” flow. In 
simplest terms, the receiving water is the stream or river stormwater discharge flows into. 
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Figure 5-1. Monitoring Locations Gravel Mine “A” 

 

 

 

 

[TO BE PROVIDED PRIOR TO SITE OPERATIONS] 
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Figure 5-2. Monitoring Locations Quarry Sites 

 

 

 

 

[TO BE PROVIDED PRIOR TO SITE OPERATIONS] 
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5.5.1 When to Measure Site Discharge 
The permit states that for discharges to surface water, site discharge flow should be 
estimated each time turbidity or temperature is measured. This would be weekly (along 
with temperature monitoring in July, August, and September) and twice monthly (with 
turbidity). The site discharge flow estimates should be included with the discharge 
monitoring report that is submitted quarterly. These estimates should occur at the same 
time as stream flow estimates. If no discharge occurs from the site during summer 
months, measurements should be obtained during the first months that discharge does 
occur. For example, if discharge from the site does not occur until the first rains in 
October, begin taking measurements in October.  

5.5.2 Where to Take Site Discharge Measurements 
Discharge flow will be measured as close to the point where it enters the ditch, channel, 
or stream as possible. The measurements should be obtained from the locations that 
contribute the representative volume of discharge to the receiving water. Actual flow 
monitoring locations will be determined prior to operations. 

5.5.3 Methods for Measuring Site Discharge 
Multiple methods are available to measure discharge flow. The SWPPP focuses on the 
following two methods: 

• Bucket and Stopwatch 

• Float Method 

5.5.3.1 Bucket and Stopwatch Method 
This method to estimate discharge is to simply measure the time it takes to fill a container 
of a known volume. This method works for systems with fairly low flow volume. Its 
main limitation is that the discharge must fall from a pipe or ditch in such a way that the 
bucket can be placed underneath it to capture all the discharge. Any size bucket can be 
used as long as it does not fill up too fast to get an accurate measurement. 

Equipment Needed consists of a container to fill of known volume (a clean 5-gallon 
bucket works well); timer (stopwatch), and paper and pencil for record keeping. 

Taking the Measurement consists of locating the site’s discharge pipe, placing the 
container of a known volume (e.g., a 1 or 5 gallon bucket) directly under pipe, using a 
stopwatch to time how long it takes to fill the container, then repeating this process three 
times to obtain an average. 

5.5.3.2 Float Method 
Where discharge from the site flows through an open ditch or channel, another method to 
use is the float method. This method requires the measurement and calculation of the 
cross-sectional area of the channel, as well as the time it takes an object to “float” a 
designated distance. This method provides a reasonable flow estimate. 

Equipment Needed consists of a measuring tape, markers (flagging tape, cones, etc.), 
timer (stopwatch), float (an orange or plastic bottle half filled with water), paper and 
pencil for record keeping, and waders or boots. 
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Taking the Measurement consists of: 

1. Estimate the cross-sectional area of the channel. For a rectangular shaped 
channel, a simple way to do this is to multiply the bottom width (ft) of the 
channel by the depth (ft) of the discharge. This is the cross-sectional area (ft2). 

2. To determine the velocity of the discharge, mark of a 25 to 100 foot long section 
of the channel that includes the part where you measured the cross-section. The 
length will be dependant upon the speed of the water. Select a distance that 
ensures the float would not travel too fast to get an accurate time estimate. Gently 
release the float into the channel slightly upstream from the beginning of the 
section. Measure the amount of time it takes the “float” to travel the marked 
section. Repeat this process at least three times and calculate the average time. 

3. Compute the velocity (ft/s) by dividing the length of the section (ft) by the 
time(s) it took the float to move through the section. 

5.6 PERIODIC MONITORING PLAN REVIEW  
The permit requires a review of the monitoring plan on at least an annual basis. 
Conditions can change over time and sampling should remain representative. Periodic pH 
readings around the site, observations of site conditions and the visual quality of 
discharges are important. Even when there is no need to alter the monitoring plan, that 
decision and the date should be recorded in the monitoring plan. 
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6. SITE INSPECTIONS AND RECORD KEEPING 
All inspections should be documented and should include when the inspection was 
performed, what areas were inspected, what problems were found, and steps taken to 
correct any problems, including who has been notified. An observation log should be 
maintained for inspections as an attachment to the SWPPP. 

The inspection form and water quality monitoring forms included in Appendix F of this 
SWPPP include the required information for the site log book. This SWPPP may function 
as the site log book if desired, or the forms may be separated and included in a separate 
site log book. However, if separated, the site log book but should be maintained onsite or 
within reasonable access to the site and be made available upon request to Ecology or the 
local jurisdiction. 

6.1 INSPECTION METHODS, PERSONNEL AND SCHEDULES 
Inspections methods will consist of visual examination of the stormwater pollution 
prevention practices described in this SWPPP. Forms that include inspection dates, 
criteria and results will be used to document inspection results. All inspections and 
follow-up verification will be conducted by the site manager. Inspections will be 
conducted according to the schedule shown in Table 6-1. 

Table 6-1. Summary Inspection Schedule 

Type of Inspection Purpose and Description Frequency 
Good Housekeeping 
Inspection 

Pollution prevention and general site 
maintenance. Inspect entire site for 
general neatness and potential 
chemical exposure to run-on and/or 
runoff. 

Weekly and after 
storms 

Preventative Maintenance 
Inspection 

Pollution prevention and equipment 
maintenance. Check for fluid leaks and 
spills, equipment damage, and integrity 
of containment structures. 

Weekly and after 
storms 

Wet Weather Inspection Comprehensive inspection of BMPs 
and stormwater quality. Includes 
stormwater sampling and preparation 
of Annual Stormwater Report. 

1/yr. between October 
and May 

Dry Weather Inspection Inspect BMPs and determine if non-
stormwater discharges are present. 
Complete Dry Weather Assessment 
and Certification Form. 

1/yr. between June and 
September 

Routine BMP Inspections Check stability and operation of source 
control, stabilization and structural 
BMPs. 

Weekly and within 24 
hours of any storm 
event > 0.5 inches in 24 
hours 

6.1.1 Regular Routine Inspections 
Regular visual inspections are used to ensure that all the elements of the SWPPP are in 
place and working properly. They are not meant to be a comprehensive evaluation of the 
entire stormwater pollution prevention program - that is the function of the Annual Site 
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Inspection. Regular inspections are meant to identify conditions which may give rise to 
contamination of stormwater runoff from the facility. The regular inspection program 
should evaluate the following elements: 

• Check areas around rock crushing and concrete batch plant and materials 
handling equipment for spills, leaks and other debris. 

• Monitor areas where spills and leaks have occurred in the past for evidence of 
residual contaminants that may have remained after clean-up was completed. 

• Look at waste storage and disposal facilities such as waste oil drums and refuse 
dumpsters for indications of leaking covers or container damage. 

• Evaluate storm drainage structures for indications of containment barrier damage, 
conveyance structure erosion, presence of oil sheen, silt accumulation and 
vegetation condition. 

Routine inspection should be conducted approximately every seven days, and after rain 
events greater than 0.5 inches in a 24 hour period. 

6.1.2 Annual Site Inspections 
There must be at least one wet season inspection and one dry season inspection of all 
active mining sites and concrete batch facilities. The primary purpose of the wet season 
inspection is to determine how well all SWPPP BMPs are working when exposed to a 
major storm event (e.g., do covered areas really keep out the rain, are there any unusual 
odors, etc.). The primary purpose of the dry season inspection is to inspect the 
stormwater drainage system for the presence of non-stormwater discharges. The results of 
these inspections must be written down and kept with the stormwater pollution 
prevention plan. Copies of inspection forms are included in Appendix F. 

6.1.3 Site Inspection Documentation 
The site inspector will record each site inspection using the site log inspection forms 
provided in Appendix F. The site inspection log forms may be separated from this 
SWPPP document, but will be maintained onsite or within reasonable access to the site 
and be made available upon request to Ecology or the local jurisdiction. 

6.2 REPORTING AND RECORDKEEPING 
Water quality sampling results will be submitted to Ecology monthly on Discharge 
Monitoring Report (DMR) forms in accordance with permit condition S5.B. If there was 
no discharge during a given monitoring period, the form will be submitted with the words 
“no discharge” entered in place of the monitoring results. If a benchmark was exceeded, a 
brief summary of inspection results and remedial actions taken will be included. If 
sampling could not be performed during a monitoring period, a DMR will be submitted 
with an explanation of why sampling could not be performed.  

 

Monthly process DMRs must be submitted by January 15, April 15, July 15 and October 
15 of each year. The DMRs must include a Notification of Non-Compliance if 
monitoring parameters exceed permit effluent limits that describes the sources and cause 
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of the permit violation, the process used to correct or treat the violation, and a plan to 
prevent future violations from occurring. 

6.2.1 Site Log Book 
A site log book will be maintained for all onsite activities and will include: 

• A record of the implementation of the SWPPP and other permit requirements; 

• Site inspections; and 

• Stormwater quality monitoring. 

Forms for the inspections and water quality monitoring are included in Appendix F. 

6.2.2 Records Retention 
Records of all monitoring information (site log book, inspection reports/checklists, etc.), 
and any other documentation of compliance with permit requirements will be retained 
during the life of the project and for a minimum of three years following the termination 
of permit. 

6.2.3 Access to Plans and Records 
The SWPPP, General Permit and Site Log Book will be retained on site or within 
reasonable access to the site and will be made immediately available upon request to 
Ecology or the local jurisdiction. A copy of this SWPPP will be provided to Ecology 
within 14 days of receipt of a written request for the SWPPP from Ecology. Any other 
information requested by Ecology will be submitted within a reasonable time.  

6.2.4 Updating the SWPPP 
This SWPPP will be modified if the SWPPP is ineffective in eliminating or significantly 
minimizing pollutants in stormwater discharges from the site or there has been a change 
in design, construction, operation, or maintenance at the site that has a significant effect 
on the discharge, or potential for discharge, of pollutants to the waters of the State. The 
SWPPP will be modified within seven days of determination based on inspection(s) that 
additional or modified BMPs are necessary to correct problems identified, and an updated 
timeline for BMP implementation will be prepared. 

Copies of all completed forms and reports must be retained with the SWPPP for at least 
five years. Copies of the DMR forms, Annual Report Forms and Notice of Intent/Change 
of Cover age forms are included in the Appendix. 

6.2.5 Notification of Noncompliance 
If any of the terms and conditions of the permit is not met, and it causes a threat to human 
health or the environment, the following steps will be taken in accordance with permit 
section S5.F: 

1. Ecology will be immediately notified of the failure to comply. 

2. Immediate action will be taken to control the noncompliance issue and to correct 
the problem. If applicable, sampling and analysis of any noncompliance will be 
repeated immediately and the results submitted to Ecology within five (5) days of 
becoming aware of the violation. 
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3. A detailed written report describing the noncompliance will be submitted to 
Ecology within five (5) days, unless requested earlier by Ecology. 
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NPDES Permit 







































































































 

 

APPENDIX B 

SWPPP Worksheets 
(To be completed prior to site operations) 





























 

 

APPENDIX C 

BMP Descriptions 















































































































 

 

APPENDIX D 

Preliminary Drainage Plan and Design Documents 
(To be provided as part of final design) 



 

 

APPENDIX E 

Sampling Procedures 
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Groundwater and Wetland Monitoring Plan 
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ACRONYMS 
BGS Below Ground Surface 
BMPs Best Management Practices 
COPC Constituents of Potential Concern 
Ecology Washington State Department of Ecology 
NPDES National Pollutant Discharge Elimination System 
PVC Polyvinyl Chloride 
SR 3 State Route 3 
TDS Total Dissolved Solids 
TPH Total Petroleum Hydrocarbons 
UTF Ueland Tree Farm 
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1. PROJECT DESCRIPTION 
This Monitoring Plan has been prepared for the Ueland Tree Farm (UTF) mineral resource 
development project. The mine is situated in Kitsap County west of State Route 3 (SR 3) and 
Bremerton. There are currently two piezometers on the site property. 

1.1 SITE SOILS AND GROUNDWATER OCCURRENCE 
The soils encountered beneath the site range from permeable recessional and advance 
outwash to poorly permeable till and bedrock. Aquifers occur within the outwash units and 
are separated by either till or dense fine-grained deposits. The hydrogeologic regime is 
defined in the Hydrogeologic Report (Parametrix 2007). 

Groundwater occurs in two horizons beneath the site. The two aquifers are: 

• Shallow Perched Aquifer – occurs between 2 to 15 feet below ground surface (bgs) in 
areas that are underlain by bedrock.  

• Advance Aquifer – occurs between 65 to greater than 90 feet bgs in the Gravel Mine 
“A” area. 

The aquifer that occurs within the shallow outwash deposit is the aquifer that will be 
monitored. Groundwater within this aquifer is susceptible to contamination because no 
confining layers occur above it that would impede the downward movement of pollutants. 
Groundwater flow direction in the outwash aquifer is in an easterly direction. Perched 
groundwater flow direction above till and bedrock follows surface topography. 

A general design basis for this monitoring program is that the site’s eastern property 
boundary will be considered the point of compliance for the project. 

1.2 EXISTING MONITORING INFRASTRUCTURE 
Currently there are two piezometers used to monitor water levels in the outwash aquifer 
within the site boundaries. The well logs with geologic descriptions and well completion 
diagrams are included in the Hydrogeologic Report. The existing piezometers will be 
included in the monitoring network.  

The existing monitoring structure will be augmented by installation of new monitoring wells, 
as discussed in Section 3.2. 

1.3 PURPOSE OF MONITORING 
The monitoring program is designed to meet several goals. Data collection is necessary for 
the protection of the groundwater resources of the outwash aquifer as it occurs downgradient 
from the site. Such protection will consider both water quality and water quantity. Specific 
objectives include: 

• Assess seasonal variability and long-term trends in groundwater levels, and 

• Assess the presence of chemical constituents that may have been introduced into the 
aquifer from mining operations to help protect groundwater resources that are located 
east of the Gravel Mine “A” site. This monitoring will supplement stormwater 
monitoring that is done under the stormwater National Pollutant Discharge 
Elimination System (NPDES) permit for the site. The surface water monitoring 
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program for the site is described in the Stormwater Pollution Prevention Plan 
prepared as part of the Preliminary Drainage Report for the site. 

Data collection is also necessary to ensure protection of wetlands that may be hydraulically 
connected to the perched aquifer in quarry areas. Specific objectives of wetland monitoring 
are to perform on-going monitoring of wetland hydroperiod including determination of 
average and crest water level fluctuations on a seasonal (quarterly) basis. 
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2. GROUNDWATER MONITORING 
Groundwater monitoring will consist of measuring groundwater levels and groundwater 
quality. New monitoring wells will be installed to facilitate groundwater level and 
groundwater quality monitoring. Groundwater level monitoring will allow evaluation of 
potential changes in groundwater availability. Water quality will be tracked by collection and 
laboratory analysis of groundwater samples from selected wells. 

2.1 INSTALLATION OF NEW MONITORING WELLS 
Two new wells will be installed at the general locations shown in Figure 1. The general 
locations are close to site property boundaries so they will not interfere with mining. Two 
existing wells are located upgradient of the site and the two new wells are located on the 
downgradient side. Wells are located based on the groundwater gradient. 

The new monitoring wells will be installed using a suitable drill rig (hollow-stem auger or air 
rotary). They will be completed as 2-inch, polyvinyl chloride (PVC) monitoring wells to 
allow additional flexibility in the monitoring system. The wells will be completed within the 
shallow aquifer. The well design will incorporate factory slotted PVC pipe that will be 10 feet 
long. Surface seals will be installed to a depth of at least 20 feet below ground surface. The 
well design will incorporate seasonal water-level fluctuation data and will strive to maintain 
saturation in the well during all seasons. 

The new monitoring wells will be installed before mining is initiated. Water level data from 
the new wells will be collected in parallel with water level data collection from the existing 
piezometers. The purpose of early installation of the new monitoring wells is to establish a 
statistically based correlation between water level in new wells and water levels in existing 
piezometers and collect baseline sampling data. 

2.2 GROUNDWATER LEVEL MONITORING 
Groundwater levels data will be collected in all new wells and existing piezometers. The 
water level data will be collected using an electric well sounder and will be referenced to the 
top of the PVC casing. 

Groundwater level measurements will occur quarterly for five years starting when the wells 
are first constructed. Groundwater level measurements will occur within the new monitoring 
wells and the existing piezometers. 

2.3 GROUNDWATER QUALITY MONITORING 
Groundwater will be sampled from the existing and new monitoring wells. The water quality 
parameters will consist of Total Petroleum Hydrocarbons (TPH) by NW -TPH analysis, Total 
Dissolved Solids (TDS) and field parameters (temperature, pH, specific conductivity, and 
turbidity). Chemicals of potential concern, sampling procedures and laboratory procedures 
are described below. 
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The general philosophy of groundwater sampling and analyses is to collect samples on a 
relatively short-interval time schedule during early mining activity and gradually lengthen the 
sampling interval as time goes on and data demonstrate the site is in compliance with 
applicable water quality standards. In addition, as data collection becomes routine and a good 
store of data are analyzed, the number of sampled wells may decrease. 

2.3.1 Constituents of Potential Concern 
Constituents of potential concern (COPCs) are the toxic compounds that have potential to be 
released to groundwater due to mine operations. These compounds are summarized below. 

2.3.1.1 Total Petroleum Hydrocarbons (TPH).  
Because site operations primarily use diesel powered excavation equipment, COPCs include 
these hydrocarbon compounds. 

2.3.1.2 Turbidity 
Turbidity of water is related to the amount of suspended and colloidal matter contained in the 
water. It reduces the clarity and penetration of light. Turbidity is an indirect measure of total 
suspended solids. Mead (1995) indicates that turbidity plumes have been documented in 
highly permeable aquifers given turbidity source with high concentration. For this reason, 
turbidity is considered a COPC and will be monitored. 

2.3.1.3 Total Dissolved Solids (TDS) 
TDS are a gross measure of the amount of soluble pollutants in the wastewater. TDS can be 
detrimental to aquatic organisms in fresh water systems. TDS can also contaminate 
groundwater and violate drinking water standards. Because data from the Washington State 
Department of Ecology (Ecology) suggests that discharges from concrete batch plants can 
have elevated levels of TDS, the facility will monitor groundwater for TDS. 

2.3.1.4 pH Extremes 
pH extremes are toxic to fish and can make groundwater unsuitable for use as a drinking 
water source. Data from Ecology demonstrate that within the activities that will occur on the 
site, both high and low pH extremes could occur if proper Best Management Practices 
(BMPs) are not implemented. 

2.3.2 Groundwater Quality Monitoring Schedule 
Monitoring well sampling will occur quarterly for the first year starting when the wells are 
first constructed. Sampling frequency may be revised on an annual basis depending on the 
results of earlier sampling rounds. The initial sampling frequency was selected to identify 
seasonal variability and regional trends in water quality. Initially, all four monitoring wells 
will be sampled. Quarterly sampling will occur during the first 5 years of operation and may 
be decreased after that period to biannual sampling, provided water quality meets applicable 
standards. 

2.3.3 Analytical Methods: Monitoring Wells 
The purpose of sampling the monitoring well is to assess concentrations of constituents that 
might be introduced into the shallow aquifer during mining and mine related operations. The 
likely sources of risk include mining machinery and vehicles used for personnel and transport 
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of product within the site, specifically pH and TDS associated with the concrete batch plant. 
The laboratory analytes were selected to detect contamination from these sources, and are 
shown in Table 2-1. 

Table 2-1. Analytical Methods 

Analyte Method 
Light fraction hydrocarbons NW-TPH-Gx 
Heavy fraction hydrocarbons NW-TPH-Dx 
Total Dissolved Solids EPA 160.1/SM 2540C 
Temperature, pH, Specific 
Conductivity, Turbidity 

Field Instruments 

2.3.4 Field Sampling Methods: Monitoring Wells 
All wells sampled as part of this program are monitoring wells. The wells will be protected 
with a fabricated steel monument that is locked. Samples will be collected with a DC purge 
pump that works off battery power. 

Field water quality instruments will be calibrated at the beginning (prior to sampling), 
middle, and end of each day. Calibration data will be recorded in a field notebook (see 
Section 3.4.6). The following tasks will be performed at each sample station: 

1. Record date, time, sample location, appearance and condition of wellhead or sample 
station, and weather conditions. 

2. Measure and record static water level to the nearest 0.01 foot for each well using an 
electric well sounder and measuring tape. The measuring point used should be 
marked with an indelible marker and noted in the sampling notebook. 

3. Collect samples of water for laboratory analysis of parameters listed on Table 1, in a 
manner that minimizes volatilization of potential contaminants from the water into 
the air. Hands and clothing should be clean when handling sampling equipment and 
during sampling. Wear clean, disposable, latex gloves when filling bottles for 
analyses and change gloves between sampling locations. Collect water samples from 
the pump discharge lines directly into the appropriate sample containers. Do not use 
intermediate containers or vessels. 

4. Fill the required sample bottles. 

5. Record sample identification data on each sample container, in the field notebook, 
and on the Chain-of-Custody. Label samples in accordance with criteria described in 
Section 7.0. 

6. Place sample bottles in a clean, insulated container (ice chest) containing frozen gel, 
ice, or another compound to maintain temperature near, but not at, or below, freezing. 
Use sufficient cooling materials to maintain temperature near freezing during the 
entire time of transport to the lab. 

2.3.5 Groundwater Quality Sample Labeling and Numbering System 
All containers will be labeled using a fine-point, permanent ink marker, prior to filling. A 
sample numbering system will identify each discrete sample. The sample number will be 
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recorded in the project sampling notebook and on field documentation forms to facilitate 
identification and cross referencing of analytical data. 

Each sample will be identified with the following information: 

• Site (e.g. “UTF”) 

• Name of sampler (e.g. “Joan Q Sampler”) 

• Date and time of collection (e.g. “3/17/95 - 13:45”- use the 24 hour time system) 

• Sample well number (e.g. “MW-01”) 

• Analytes (e.g. “NW-TPH”) 

2.3.6 Sample Documentation and Handling 
All sampling data will be recorded in a groundwater sampling notebook. The notebook will 
be bound and contain waterproof paper. Each successive notebook will be numbered and the 
time period it represents will be recorded on the cover. The notebooks will be permanently 
filed at the site. 

Data to be recorded in the notebook include, but are not limited to: 

• Purpose of event 

• Name of sampling event (e.g. “3rd Qtr 2002”) 

• Date of event 

• Weather conditions 

• Name of sampler 

• Time of sample collection 

• Well designation/number 

• Condition of wellhead 

• Depth to water measurement 

• Method of depth to water measurement 

• pH and conductivity instrument calibration 

• Purge method and equipment 

• Duration of pumping before sampling or volume removed 

• pH and conductivity field measurements 

• Sample bottles in the order filled, with treatment (filtration, preservative, and storage 
on ice) 

• Total number of bottles 

• Shipping information 

• Any changes to sampling procedures 

• Any additional information that may have bearing on sample result interpretation 

• Contents of the notebook may be tailored to the event being recorded. 
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Chain-of-Custody forms and any other pertinent shipping/sampling documentation will 
accompany samples. These forms will be placed in a ZiplocTM or similar sealing plastic bag 
and taped to the inside lid of the shipping container. 

2.3.7 Field Quality Assurance/Quality Control 
Field instrumentation will be used to collect field data including temperature, pH, specific 
conductivity, and turbidity. The instrument will be calibrated prior to data collection. 
Calibration is performed for pH, specific conductivity and turbidity using laboratory prepared 
standards. Calibration of pH is performed using two standards (pH=4 and pH=7). 
Conductivity is calibrated using a 10uS or 100uS solution. 

Samples will be collected directly from the discharge tube emitting from the DC purge pump. 
Before a sample is drawn or parameters measured, the system will be purged until the 
temperature, pH, and specific conductivity stabilize. After stabilization, the flow will be 
reduced to collect the sample. Care will be taken to assure that there is no contact between 
bottles and sampling port.  

2.3.8 Laboratory Quality Assurance/Quality Control 
A laboratory accredited by the Department of Ecology will be used to conduct NW-TPH 
analyses. 

2.3.9 Decontamination Procedures 
All monitoring wells will have dedicated pumps and therefore require no specific 
decontamination procedures between each sampling location. 

2.4 SURFACE WATER QUALITY MONITORING  
Surface water quality monitoring will be implemented at the site in accordance with NPDES 
Permit requirements with monitoring results submitted quarterly to the Department of 
Ecology. Monitoring will consist of pH at all infiltration pond locations. At detention pond 
locations at Quarry sites A, B and C, surface water quality monitoring will include pH, 
turbidity and total suspended solids. Refer to the SWPPP for additional detail on surface 
water quality monitoring locations. 
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3. WETLANDS MONITORING 
As described in the Hydrogeologic Report, potential wetland impacts could occur near quarry 
areas if there are significant changes in wetland hydrology compared to existing conditions. 
Although this is not expected, monitoring will be conducted to document wetland hydrologic 
conditions adjacent to Quarry “A” by installing staff gauges and documenting wetland 
hydroperiods and tracking trends over time. Wetland hydroperiod monitoring will take place 
at wetlands 1, 2, 3, 5, 7, 9, 12, 17, and 19 and will consist of measuring instantaneous and 
maximum average water level fluctuation. A control station will be established at wetland 11. 
Figure 2 shows wetland monitoring locations. 

Wetland monitoring will be conducted on a monthly basis during the first year of operation, 
then on a quarterly (seasonal) basis until mine reclamation is complete. Monthly staff gauge 
monitoring during year 1 is needed to be consistent with the Stormwater Management 
Manual for Western Washington (SMMWW; Ecology, 2005). 

Wetland hydrologic monitoring will follow the approach used by Azous, et al (2000). Water 
level fluctuations will be calculated as the difference between maximum level and the 
average of the current and previous instantaneous water level for each monitoring period. 
Monitoring will coincide with the each of the four seasons: March 1 through May 15 (early 
growing season); May 16 through August 31 (intermediate growing season); senescence 
lasting from September 1 to November 15; and dormancy, November 16 through February 
28. 

Ongoing visual monitoring of exposed bedrock surfaces will also be completed on a periodic 
basis. The objectives of the visual monitoring program include: 1) identification of any rock 
physical characteristics, such as fracture zones or faults, that indicate the potential for 
increased groundwater discharge to the mine from the south; and 2) monitoring of 
groundwater seepage locations and estimating approximate seepage rates into the active mine 
area. 

Impacts to wetland hydrology, if they occur, would likely be very gradual because mine 
development and reclamation will occur over an extended period. Wetland hydroperiod 
monitoring will therefore be designed to assess trends in wetland hydrology that result from 
quarry excavation and are significantly different from naturally occurring conditions as 
measured at the control station. Wetland hydrology monitoring and data interpretation will be 
conducted by a qualified wetland ecologist. 
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4. DATA ANALYSIS AND REPORTING 
Data reporting will consist of annual reports that are submitted to Kitsap County. Annual 
reports will be prepared that document the data collected under this monitoring program. 
Reports will be submitted within 90 days of close of the monitoring year. 

The reports will document groundwater quality monitoring by presenting a tabular (and/or 
graphical) summary of laboratory results. If monitoring results show groundwater 
constituents above state water quality standards, then Kitsap County and Ecology will be 
notified. Notification will be done within 10 working days of receipt of data and will include 
an action plan to follow up on initial sampling results. 

The report will document wetland hydrologic conditions by documenting wetland hydro 
periods at the monitoring sites and tracking trends over time. Reporting of wetland 
hydrologic monitoring will consist of hydrologic data and time-series data graphs. Data 
interpretation will include discussion of results, potential impacts and recommendations. 
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Flow Control Facility Sizing Calculations, Maximum Operation 











































































































 

 

APPENDIX E 

Flow Control Facility Sizing Calculations, Post-Project Conditions 
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TESC BMP Facility Sizing Calculations 








































