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1. Project Overview 
 
The purpose of this report is to encapsulate the documents and analysis required by the Drainage 
Review as defined by KMC 15.52.050 in accordance with the 2021 King County Surface Water 
Design Manual (KCSWDM) and the City of Kirkland Addendum to the King County Washington 
Surface Water Design Manual (Kirkland Addendum), the King County Stormwater Prevention 
Manual (KCSPPM), and the latest edition of the LID Technical Guidance Manual for the Puget 
Sound (LID Manual), for the proposed 9 lot short plat. 
 
Existing Site:

The proposed Park Heights Short Plat project site is in Section 30, Township 26 N, Range 05 
E, W.M., situated on four separate parcels, Parcel # 9194100760, -0790, -0840, and -0890. The 
site is north of 89th Place NE and NE 121st Street, an unopened public Right-of-Way. The 
parcels are within the Residential Comprehensive Plan Designation and zoned Low Density 
Residential (RSA-4).  
 
The project site is generally undeveloped with land cover that is predominately forested. A small 
portion of Parcel #9194100890 at the south end contains pavement associated with 89th Place 
NE which is located within an ingress, egress and utilities easement. The site also contains a 
few trails and dirt roads which meander through the property. Two areas of wetland have been 
delineated onsite by the project biologist. This includes a larger portion of wetland at the 
southeastern end of the site and small portion of wetland at the northeastern end of the site.  
Grades across the project site range from 1 to 60 percent down from west to the east and a 
vertical relief of approximately 112 feet. 
 
Refer to Figures 1.2 and 1.3A for a vicinity map and a visual representation of the existing site 
conditions. 
 

Proposed improvements: 
The short plat infrastructure improvements include new internal roadway, private tracts, 
associated utilities, and landscaping.   
 
Stormwater will be conveyed and collected by a series of pipes and catch basins. A stormwater 
facility is proposed to meet flow control requirements conditioned with this project. The 
stormwater facility will consist of an underground infiltration system for mitigation of most runoff 
generated from the project’s target surface areas. 
 
The infiltration facility will be preceded by a proprietary media filter device to treat stormwater 
prior to infiltration.  See section 4 of this report for a further discussion of the existing and 
proposed hydrology and design details. 
 

Critical Areas 
Wetlands: 
A Critical Area Study and Buffer Averaging Plan for Wu Property-89th Place NE, dated June 18, 
2024, was prepared by Wetland Resources, Inc. In summary, using current wetland delineation 
methodology, two wetlands were identified and delineated within the project limits. This 
includes two category III slope wetlands (Wetlands A and B) which are subject to a 60-foot 
buffer width. An off-site Type Ns stream was also identified near Wetland B and is hydraulically 
connected to the wetland. The associated 50-foot buffer for this stream does not extend beyond 
the buffer for Wetland B. 
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Refer to the Critical Area Study and Buffer Averaging Plan by Wetland Resources which has 
been included as a part of the submittal package to the city. 
 

Geotechnical: 
A Geotechnical Report has been completed by Terra Associates, Inc., dated December 29, 
2023. A total of seven exploration pits were dug across the project site by Terra Associates, 
including one at the location of the proposed infiltration facility. See Figure 2 in the Geotechnical 
and Infiltration Report (Appendix B) provided by Terra Associates for test pit locations.   
 
In summary, topsoil (where encountered) generally extended to depths ranging from one to ten 
inches below ground surface. Underlying the topsoil, native soils were encountered consisting 
primarily of advanced outwash soil types. Advanced outwash soils consist of uniform sand 
and/or gravel deposits. Test Pits exploration depths ranged between 8 to 10.5 feet below 
existing surface grades. The underlying soils encountered in the pilot infiltration test pit (PIT-1) 
near the proposed infiltration facility consist of outwash sand and sand with silt deposits 
observed at depths of about two to four feet below existing grade. The outwash soils are suitable 
for infiltration based on the results of the pilot infiltration test. A design infiltration rate of 3.49 
inches per hour is recommended for sizing of the infiltration facility. 
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Figure 1.1 – TIR Worksheet 

(A TIR Worksheet will be provided at the time of Land Surface Modification Permit submittal) 
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

AgC Alderwood gravelly sandy loam, 
8 to 15 percent slopes

0.1 2.1%

AgD Alderwood gravelly sandy loam, 
15 to 30 percent slopes

4.5 97.9%

Totals for Area of Interest 4.6 100.0%
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2. Conditions and Requirements Summary 
The proposed project is subject to Drainage Review and results in more than 2,000 sf of new 
impervious surface according to KMC 15.52.050. This review includes KCSWDM’s Full Drainage 
Review, Core Requirements 1-9, and Special Requirements 1-5. 
 
Review of the 9 Core Requirements and 5 Special Requirements 

This section describes how the project will meet the KCSWDM Core and Special Requirements. 
 

Core Requirement No. 1  Discharge at the Natural Location 
The project site, located on 4 parcels, has two natural discharge locations and two threshold 
discharge areas. The site naturally slopes from west to east and due to the composition of the 
underlying soils on the site, most stormwater runoff is believed to fully infiltrate on-site. Similarly, 
all surface runoff generated from the developed basin will continue to infiltrate on-site. The 
proposed infiltration facility will infiltrate all surface water runoff from new developed surface 
areas resulting in a reduction of potential downstream flooding. If the infiltration facility were to 
fail, overflow will be conveyed with a 12-inch diameter pipe to a dispersion trench located 
downstream of the facility to the natural discharge location near the southeast corner for the 
site. 
 

Core Requirement No. 2  Off-site Analysis 
An off-site analysis has been documented in Section 3 of this report. 
 

Core Requirement No. 3   Flow Control 
The site is located within a Conservation Flow Control Area requiring at minimum Level 2 flow 
control standards per Section 1.2.3.1.B of the KCSWDM and the City of Kirkland’s Flow Control 
Map. The flow control standard will be met using an underground infiltration facility.  
 
Refer to Section 4 of this report for further discussion of flow control for the proposed 
development. 
 

Core Requirement No. 4  Conveyance System 
The new conveyance network will be analyzed and designed with sufficient capacity to convey 
and contain the 25-year peak flow. Events that exceed the 25-year event that may over top the 
system structure will be contained within the public right-of-way. The conveyance analysis will 
be included with the TIR at the time of Land Surface Modification Permit submittal.   
 

Core Requirement No. 5   Erosion and Sediment Control 
Erosion and sediment control to prevent the transport of sediment from the project site to 
downstream drainage facilities, water resources, and adjacent properties will be provided on 
the construction plans and discussed in the Erosion and Sediment Control Report. A 
Construction Stormwater Pollution Prevention Plan (CSWPPP) will be provided at the time of 
Land Surface Modification Permit submittal. 
 

Core Requirement No. 6   Maintenance and Operations 
The Operations and Maintenance manual will be provided at the time of Land Surface 
Modification Permit submittal. 

 
Core Requirement No. 7   Financial Guarantees and Liability 

All drainage facilities constructed or modified for projects will comply with the financial 
guarantee requirements as provided in the City of Kirkland’s Bond Quantities Worksheet. Bond 
Quantities will be provided at the time of Land Surface Modification Permit submittal. 
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Core Requirement No. 8   Water Quality 
All projects within the city are initially subject to the Enhanced-Basic treatment standard unless 
otherwise exempt according to Section 1.2.8.1 of the SWDM upon which the treatment standard 
may be reduced to Basic. Basic treatment may be allowed for lower density developments 
resulting in less than 8 du/acre. The Park Heights Short Plat is zoned RSA-4 resulting in 
approximately 4 dwelling units per acre. As a result, at a minimum, the site is subject to Basic 
Treatment. A proprietary media filter will be provided upstream of the stormwater infiltration 
facility to meet the Basic Treatment Standard prior to infiltration. Refer to Section 4 of this report 
for further detail. 
 

Core Requirement No. 9   Flow Control BMP’s 
All applicable Flow Control BMP’s requirements are listed and discussed in Section 4.F of this 
report.  
 

Special Requirement No. 1  Other Adopted Area-Specific Requirements  
There are no master drainage plans, basin plans, salmon conservation plans, stormwater 
compliance plans, flood hazard reduction plan updates, or shared facility drainage plans for this 
project. Special Requirement No. 1 does not apply. 
 

Special Requirement No. 2  Flood Hazard Area Delineation 
The site falls outside of the 500-year flood plain and located in an area of minimal flood hazard 
according to FEMA FIRM Map Number 53033C0355G. 
 

Special Requirement No. 3  Flood Protection Facilities 
The developed project site is not protected by an existing flood protection facility. The proposed 
site improvements do not include the modification of an existing flood protection facility. Special 
Requirement No. 3 does not apply. 
 

Special Requirement No. 4  Source Control 
The site is a residential development and is not subject to this requirement. Special 
Requirement No. 4 does not apply. 
 

Special Requirement No. 5  Oil Control 
The project does not have a “high-use site” characteristic and is not a redevelopment of a high-
use site. Special Requirement No. 5 does not apply. 
 
A “high-use site” is a commercial or industrial site that typically generates or is subject to runoff 
containing high concentrations of oil due to high traffic turnover, on-site vehicle or heavy or 
stationary equipment use, or the frequent transfer of liquid petroleum or coal derivative 
products.  
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3. Level 1 Off-Site Analysis 
This narrative is to provide a Level 1 Downstream Analysis for the proposed Park Heights Short 
Plat development per Core Requirement #2, Section 1.2.2 of the 2021 King County Surface Water 
Design Manual (SWDM). The analysis is to identify and evaluate offsite flooding, erosion, and 
water quality problems that may be created or aggravated by the proposed project. The primary 
component of this offsite analysis is the downstream corridor. The second component is to 
evaluate the upstream drainage system to verify any offsite run-on that may impact the project. 
 
The following Level 1 downstream analysis is a qualitative survey of the downstream system of 
the project site and is composed of the following four tasks: 
 
  Task 1 – Define and map the study area 
  Task 2 – Downstream Resource Review for 1-mile downstream 
  Task 3 – Field Inspection 
  Task 4 – Drainage System Description and Problem Descriptions 
 
Task 1:  Study Area Definition and Maps 
 

The project site is located within the Juanita Creek Drainage basin, within the Cedar River / 
Lake Washington watershed which is a part of the Cedar-Sammamish water resource inventory 
area (WRIA #8). The presented drainage study area is approximately a one-mile-long path 
encompassing the site’s downstream corridor.  
 
Refer to Figure 3.2 for a map of the basic study area. 
 
The study area also includes a 1/4-mile downstream field investigation of stormwater released 
from the project site. See Figure 1.3A, Figure 3.3A and Figure 3.3B for the Existing Site 
Conditions and maps of the downstream corridor. 
 

Task 2:  Resource Review 
 

Flow Control Map 
According to the Kirkland Flow Control Map, the project is located within the Conservation Flow 
Control Area and required to comply with Level 2 Flow Control Standards. 
 
Site Soils 
Refer to the project overview in Section 1 of this report. 
 
City of Kirkland Critical Areas Map 
Properties and streams along the 1-mile downstream study area and portions of the upstream 
basin were researched such that offsite flooding, erosion, and water quality problems that may 
be created or aggravated by the proposed project can be identified and evaluated: The following 
items were investigated according to the available studies and the City’s Critical Areas Map. 
 

• Drainage Studies ......................... None mapped 

• Streams ....................................... None mapped 

• Lakes ........................................... None mapped 

• Potential Steep Slope Hazard ...... None mapped 

• Erosion Hazard Area .................... None mapped 
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• Landslide Hazard Area................. Site contains mapped Landslide Hazard Areas. Refer to 

geotechnical report for the Landslide Hazard Areas discussion 

• FEMA Floodway or Floodplain ..... None mapped 

100 Year Floodplain 
The Federal Emergency Management Agency prepared maps for all areas within the City of 
Kirkland. These maps can be found on the FEMA website. Panel #53033C0355G, effective 
085/19/2020 depicts the areas, if any, subject to flooding in the vicinity of this project. By 
inspection of this map, the project is located in Zone X, which is designated as areas outside 
the 0.2 percent annual chance floodplain.   
 
The site falls outside of the 500-year flood plain and located in an area of minimal flood hazard 
according to FEMA FIRM Map Number 53033C0355G. 
 
Wetlands  
A Critical Area Study and Buffer Averaging Plan for Wu Property-89th Place NE, dated June 
18, 2024, was prepared by Wetland Resources, Inc. In summary, using current wetland 
delineation methodology, two wetlands were identified and delineated within the project limits. 
This includes two category III slope wetlands (Wetlands A and B) which are subject to a 60-foot 
buffer width. An off-site Type Ns stream was also identified near Wetland B and is hydraulically 
connected to the wetland. The associated 50-foot buffer for this stream does not extend beyond 
the buffer for Wetland B. 
 
Refer to the Critical Area Study by Wetland Resources which has been included as a part of 
the submittal package to the city. 
 
Downstream Drainage Complaints 
Research of relevant drainage complaints within the downstream corridor is currently on going. 
When the data becomes available from the city, it will be added to this report as applicable. 
 
Water Quality Assessment 
The Department of Ecology Water Quality Assessment 303(d)/305(b) lists were reviewed to 
see if there are any known downstream water quality concerns. Waters whose beneficial uses 
are impaired by pollutants that require a water improvement project are placed in the polluted 
water category (Category 5) and put on the 303(d) list. The 305(b) lists all waters and all 
categories. Pollutants of concern could be Bacteria, Dissolved oxygen, temperature, metals, 
phosphorus, turbidity, or high pH.   
 
From the site, surface water runoff is tributary to Juanita Creek which is located approximately 
0.45 miles downstream. According to the DOE Draft Water Quality Atlas, Juanita Creek is a 
Category 5 polluted water body. Impairments include temperature, dissolved oxygen, and 
bacteria.  
 
Refer to Figure 3.1 at the end of this section of the DOE 303(d) water quality assessment map.  
 
Designated water quality problems 
There are no designated water quality problems known at this time. 
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Task 3: Field Inspection (Level 1 Inspection)  
 

A site study was conducted by ESM Consulting Engineers for the purpose of analyzing the 
project site and its upstream and downstream corridors. A description of the drainage path is 
provided below.  
Refer to Figures 3.3A and 3.3B at the end of the downstream analysis for maps of the 
downstream reach and point locations.  
 
Upstream and onsite runoff 
Based on upstream topography, the parcels located west of the project site appear to drain to 
the site. Runoff from this upstream area would likely disperse and infiltrate through the native 
growth ground coverage located on these western parcels. Further analysis of any upstream 
runoff will be conducted during final engineering and if necessary, routed around the project 
site to a downstream wetland at the eastern property boundary. 
 
Natural Discharge #1 Downstream Corridor 
The first natural discharge location is located near the southeast corner of the project site. This 
is also the location of the proposed infiltration vault’s emergency overflow. 
 
Reach 1A:  Stormwater discharges the site to an area consisting of wetland and forest 

coverage near the southeast corner of the site and is conveyed east and southeast.  
 
Reach 1B:  Site runoff is conveyed through a drainage swale toward the southeast. 
 
Reach 1C: Site runoff reaches a paved street (NE 120th St) and flows into a Catch Basin 

connected to a 12” storm pipe. The 12” pipe conveys the flows toward the east to 
93rd Ave NE. 

 
Reach 1D: Site runoff enters a catch basin at the corner of NE 120th St and 93rd Ave NE and 

is conveyed south along an 18” storm pipe until discharging into a ditch at the south 
end. 

 
Reach 1E: Site runoff drains south along a roadside ditch on the west side of 93rd Ave NE and 

reaches a point located one-quarter mile downstream where the downstream 
analysis was concluded. 

 
Natural Discharge #2 Downstream Corridor 
The second natural discharge location is located near the northeast corner of the project site. 
 
Reach 2A:  Stormwater discharges the site to an area consisting of wetland and forest 

coverage near the northeast corner of the site and is conveyed east and southeast.  
 
Reach 2B:  Site runoff is conveyed east along grass coverage toward 93rd Ave NE. 
 
Reach 2C: Site runoff reaches a paved street (93rd Ave NE) and flows south along the street 

until reaching a storm catch basin. 
 
Reach 2D: Site runoff enters a catch basin on the west side of 93rd Ave NE and is conveyed 

south through a 12” storm pipe until reaching a point located one-quarter mile 
downstream where the downstream analysis was concluded. 
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Task 4:  Drainage Description and Problem Descriptions 
 

The downstream drainage systems are largely comprised of dense forest coverage, established 
lawn, and an underground pipe system. See Task 3 for a narrative of the downstream flow paths 
for a quarter mile downstream of each natural discharge location from the site and for a 
description of each reach. 
 
Downstream Drainage Problems 
There are no known or observed conveyance system nuisance problems, severe erosion, or 
flooding problems.  
 
Downstream Water Quality Problems 
As discussed in Task 2 of the Offsite Analysis, Juanita Creek is downstream of the site and 
impaired due to temperature, dissolved oxygen, and bacteria. The Creek is located 
approximately 0.45 miles downstream of the project site. This potential water quality problem 
is beyond the one-quarter mile threshold to warrant mitigation as suggested in the KCRSWDM 
Section 1.2.2.3. See Figure 3.1 below for a map of the classified 303(d) areas downstream of 
the project site.  
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Figure 3.1 - 303d Polluted Waters
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4.  Flow Control & Water Quality Facility Analysis and Design 
 
4.1 Existing Site Hydrology (North and South Threshold Discharge areas combined) 

 
Much of the existing project site is vegetated with dense forest vegetation and ranges in grades 
between 1 and 60 percent.  Onsite stormwater runoff sheet flows across the property through 
the native vegetation toward the eastern property boundary.   
 
Potential upstream runoff, if necessary, will be routed around the site and bypass the infiltration 
facility. 
 

4.2 Developed Site Hydrology (North and South Threshold Discharge areas combined) 
 
In summary, the project proposes to construct a series of catch basins and pipe that will collect 
and convey stormwater runoff to a new onsite infiltration facility located in the southern region 
of the project site. The infiltration facility will infiltrate nearly all runoff from developed surface 
areas. 
 
The following tables represent the pre-developed and developed conditions for the project.  
 

Table 4.1 – Historic Conditions (POC #1) 

Threshold Discharge Area #1 

Area 

A,B Forest, 

Moderate 

sf (ac) 

A,B, Lawn 

Flat 

sf (ac) 

Imperv.,  

Flat 

sf (ac) 

Total 

sf (ac) 

Infiltration Facility Basin 
124,319 

(2.854) 
0 0 

124,319 

(2.854) 

Offsite (Bypass) 
1,552 

(0.036) 
0 0 

1,552 

(0.036) 

Total Project Site 
125,871 

(2.890) 
0 0 

125,871 

(2.890) 
*Area is equal to the limits of construction under developed conditions for surfaces considered ‘New’ or ‘Replaced’. 
Future development areas have been estimated and are also included in facility sizing. 
 
  

apiya
Text Box
The site’s mapped soil ( AgC, AgD) is identified as Hydrologic Soil Group C (till). Revise to use Soil Type C to accurately represent site conditions. The average slope for the site is shown to be greater than 15%, indicate steep slope condition. 
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Table 4.2 – Developed Conditions POC #1 

Area 
Impervious 

sf (ac) 

Pervious 

sf (ac) 

Impervious 

Bypass 

sf (ac) 

Pervious 

Bypass sf 

(ac) 

Total 

sf (ac) 

Infiltration Vault Basin 

Lots 1-9* 9,000 (0.207) 75,558 (1.735) 0 0 
84,558 

(1.942) 

BLA Lots 

A, B, & C 
3,000 (0.069) 21,017 (0.482) 0 0 

24,017 

(0.551) 

ROW/Tracts 
(100% Impervious) 

15,744 (0.361) 0 0 0 
15,744 

(0.361) 

Total Area 27,744 (0.637) 96,575 (2.217) 0 0 
124,319 

(2.854) 

Bypass Basin 

ROW 0 0 
1,552 

(0.036) 
0 

1,552 

(0.036) 

Parcels 0 0 0 
865 

(0.020) 

865 

(0.020) 

Total Area 0 0 
1,552 

(0.036) 

865 

(0.020) 

2,417 

(0.056) 

Total 

Project Total 

(POC #1) 
27,744 (0.637) 96,575 (2.217) 

1,552 

(0.036) 

865 

(0.020) 

126,736 

(2.910) 

*1,000 sf of future driveway area per lot assumed to drain to the infiltration vault. Future rooftop areas will be infiltrated 
on-site with infiltration BMPs for each lot to be designed at the time of building permit application. 
 

Table 4.3 – Pre- and Post-Developed Peak Discharge Flows (POC #1) 

Storm 
Recurrence 

Event 

Pre-Developed  
(cfs) 

Developed 
(cfs) 

2-Year 0.003 0.014 

10-Year 0.006 0.020 

25-Year 0.008 0.024 

50-Year 0.010 0.027 

100-Year 0.013 0.030 

 
4.3 Performance Standards 

 
Flow Control (Sec 1.2.3.2 SWDM) 
The site is located within a Conservation Flow Control Area requiring at minimum Level 2 flow 
control standards per Section 1.2.3.1.B of the KCSWDM and the City of Kirkland’s Flow Control 
Map.  
 

rschauble
Highlight
*1,000 sf of future driveway area per lot assumed to drain to the infiltration vault. Future rooftop areas will be infiltrated 
on-site with infiltration BMPs for each lot to be designed at the time of building permit application. 

apiya
Cloud+

apiya
Cloud+
The project site is located within the Goat Hill (GH) overlay zone, which per KZC 71.15 limits maximum impervious coverage to 40% of the total lot area. In accordance with Policy D-10, an additional 10% impervious area should be added. Therefore, the total assumed impervious coverage should be 50% for design evaluation. Revise area calculation.
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The flow control standard will be met using an infiltration vault.  By retaining mostly all 
stormwater from the site’s target surfaces, the developed (discharge) flow rates are greatly 
reduced where the flow control facility requirement can be waved according to Section 1.2.3.1.C 
of the manual.   
 
Due to the limited increase in developed stormwater flow rates a flow control exception can be 
applied to this project. The required flow control facility can be waived for any threshold 
discharge area in which there is no more than a 0.15-cfs difference in the sum of the developed 
100-year peak flows for those target surfaces and the sum of the historic site conditions. A 
stormwater analysis of the respective target surfaces for this project indicate there will be less 
than 0.15-cfs increase from predeveloped to developed conditions. 
 
Onsite Unmitigated Flow Control Target Surface Bypass (Sec 1.2.3.2.E SWDM) 
On some sites, topography can make it difficult or costly to collect all target surface runoff for 
discharge to the onsite flow control facility. Therefore, Section 1.2.3.2.E of the SWDM allows 
for some project runoff subject to flow control to bypass the flow control facility provided that all 
of the following conditions are met: 
 
1) The point of convergence for runoff discharged from the bypassed target surfaces and from 

the project’s flow control facility must be within a quarter-mile downstream of the facility’s 
project site discharge point. 
 
Response: Project bypass flows will continue to discharge at its natural discharge location.  
 

2) The increase in the existing site conditions 100-year peak discharge from the area of 
bypassed target surfaces must not exceed 0.4 cfs. 
 
Response: The increase in existing site conditions is less than 0.4 cfs. 
 

3) Runoff from the bypass target surfaces must not create a significant adverse impact to 
downstream drainage systems, salmonid habitat, or properties as determined by the County. 
 
Response: A significant adverse impact to the downstream drainage system is not 
anticipated as the downstream conveyance system is a tightline for at least a quarter-mile 
downstream. 
 

4) Water quality requirements applicable to the bypassed target surfaces must be met. 
 
Response: Applicable water quality requirements have been met. See the Water Quality 
performance standard in this section. 
 

5) Compensatory mitigation by a flow control facility must be provided so that the net effect at 
the point of convergence downstream is the same with or without the bypass. This mitigation 
may be waived if the existing site conditions 100-year peak discharge from the area of 
bypassed target surfaces is increased by no more than 0.15 cfs and flow control BMPs as 
detailed in Appendix C of the SWDM are applied to all impervious surfaces within the area 
of bypassed target surfaces. 
 
Response: Compensatory mitigation is not applicable. The project does not increase the 
100-year peak discharge by more than 0.15 cfs. Refer to Table 4.3 historic and developed 
discharge flow rates.  
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Water Quality (Sec 1.2.8.1 SWDM & 1.2.8.2.D) 
Stormwater treatment is required for this project as a result of exceeding the 5,000 sf PGIS site 
area threshold to provide a water quality benefit to stormwater coming in contact with pollution 
generating impervious surfaces (PGIS) prior to discharging from the project site.  
 
All projects with the city are initially subject to the Enhanced-Basic treatment standard unless 
otherwise exempt according to Section 1.2.8.1 of the SWDM upon which the treatment standard 
may be reduced to Basic. The goal for this level of treatment is 80% removal of total suspended 
solids (TSS) for flows or volumes up to and including the Water Quality design flow or volume 
for a typical rainfall year.  
 
Basic treatment may be allowed for lower density developments resulting in less than 8 du/acre.  
The Park Heights short plat is zoned RSA—4 resulting in approximately 4 dwelling units per 
acres. As a result, the site, at a minimum, the site is subject to basic treatment. 
 
To accomplish the treatment standard, a volume-based facility is proposed as selected from 
the Basic Water Quality menu in Section 6.1.1 of the SWDM. A proprietary media filter system 
is proposed to meet this standard and details have been provided in the water quality section 
below. 
 
Runoff from nearly all the target, impervious surfaces will be treated to basic treatment 
standards. However, site topographic constraints limit the potential for stormwater treatment of 
the bypass area within the a portion of the new 89th Pl NE right-of-way. For this situation, Section 
1.2.8.2.D of the SWDM allows for the release of untreated discharges when there are 
topography constraints provided that all of the following conditions are met: 
 
1) Treatment of the constrained area by filter strip, bioswale, or a linear sand filter is not 

feasible, and a treatment trade is not possible.  
 
Response: The PGIS surfaces within the bypassed area consist of the 89th Pl NE roadway, a 
public right-of-way. Filter strips, bioswale, or a linear sand filter is not feasible to treat 
stormwater from this area.  
 
2) The untreated target surface is less than 5,000 sf of new plus replaced PGIS. 
 
Response: Less than 5,000 sf of new plus replaced PGIS (Approx 1,552 sf as summarized in 
Table 4.2 on the previous pages) will bypass untreated.  
 
3) Any target PGPS within the area to be released untreated shall be addressed with a 

landscape management plan.  
 
Response: Pollution Generating Pervious Surfaces are not proposed. 
 

4.4 Flow Control System 
 
Infiltration Facility Basin (POC #1) 
The flow control system proposed is an infiltration facility designed to mitigate runoff generated 
from the project per the requirements of the Manual as discussed in Section 2 of this report, 
Minimum Requirement #3. The proposed infiltration facility has been designed based on the 
design criteria and methods of analysis found in Section 5.2.4 of the SWDM. 
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Design Criteria 
The size of the infiltration vault was determined by routing the influent runoff file generated by the 
continuous runoff model through the proposed infiltration vault element. The infiltration vault will 
have an open bottom to allow for full infiltration into the permeable soils below. The vault also will 
be provided with an emergency overflow pipe system to allow for discharge of any overflow that 
may occur if the capacity of the infiltration vault is exceeded. 
Table 4.4 below summarize the input values used to evaluate the proposed infiltration vault. 

 
 

Table 4.4 Infiltration Vault Parameters 

Parameter 
WWHM 

Input 
Proposed 

Length 52 ft 52 ft 

Width 16 ft 16 ft 

Bottom Square footage 832 sf 832 sf 

Storage Depth 8 ft 8 ft 

Effective Depth 9 ft 9 ft 

Total Storage 
6,656 cf 

0.153 ac-ft 
6,656 cf 

0.153 ac-ft 

Design Infiltration Rate 3.49 in/hr 3.49 in/hr 

Percent Infiltrated 100% 100% 

 
Pretreatment 
A basic treatment facility per Section 6.5.1 of the KCSWDM is proposed upstream of the infiltration 
facility to filter out a portion of the suspended solids from the influent. Further discussion and 
analysis of the treatment facilities are provided in the Water Quality analysis in this section. 
 

Overflow Downstream Pipe Conveyance 
Storm overflow from the infiltration vault will be conveyed downstream to a dispersion trench with 
a new overflow pipe conveyance system. The capacity of the overflow pipe will be designed to 
convey the 100-year developed peak flow. Further details will be provided in the TIR at the time 
of Land Surface Modification Permit submittal. 

 
4.5 Water Quality System: 
 

As discussed in Section 4.3, Basic water quality treatment standards apply to this project. 
Stormwater runoff from pollution generating surfaces will be treated using a proprietary media 
filter system will be used for treatment. The water quality basin has the same contributing 
tributary area as the infiltration facility as provided in Table 4.2 and Table 4.5. Also see the 
WWHM Analysis located in Appendix ‘A’. 
 
A Contech StormFilter with ZPG media is proposed to provide stormwater treatment for the 
project in accordance with Reference 14-A of the SWDM. Further details will be provided in the 
TIR at the time of Land Surface Modification Permit submittal. 

 
4.6 Flow Control BMPs (Core Requirement #9): 
 

On-Site BMPs were evaluated for the project site as outlined in the KCSWDM under Section 
1.2.9.1.D.3 – subdivision projects on sites less than 5 acres in size OR within the UGA. Target 

apiya
Text Box
Infiltration is not allowed within the Goat Hill Overlay Zone per City policy due to slope instability and geotechnical constraints
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surfaces for application of Core Requirement #9 include new impervious surfaces, new 
pervious surface, and replaced impervious surfaces.  
 
Implementation of flow control BMPs will be deferred until a permit is obtained for construction 
on each lot. The infiltration vault has been sized to accommodate 1,000 square feet of future 
impervious driveway area for each lot. 
 
The BMP’s required for the plat infrastructure per KCSWDM Section 1.2.9.4 (e.g. road and 
sidewalk etc.) are described in order of precedence below with feasibility determined.  
 
Requirement #1 

Full Dispersion (Section C.2.1) has been evaluated for the project site. There is insufficient 
flow path available on ground slopes of 15% or less to which target impervious surfaces may 
be dispersed. Therefore, minimum design requirement #1 (specified in Section C.2.1.1) 
cannot be met; hence, this BMP is infeasible for the project site. 
 

Requirement #2 
Full Infiltration (Section C.2.2 or Section 5.2, whichever is applicable) has been evaluated. A 
Geotechnical Report has been prepared by Terra Associates, dated December 29, 2023. The 
underlying soils are outwash soils suitable for infiltration. Infiltration has been proposed as 
the main method of stormwater management for the project, with the exception of select 
areas that are difficult to route to the infiltration facility due to topographic limitations. This 
includes runoff from the road extension for 89th Pl NE. 

 
Requirement #3 

Further BMP requirements are not applicable for the shot plat infrastructure. Refer to 
Requirement #2. 
 

Requirement #6 
All new pervious surfaces will be amended in accordance with KCC 16.82.100(F) and (G) to 
satisfy the requirements specified therein (notes will be included on the final landscape 
plans).  
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5. Conveyance System Analysis and Design 
 
Onsite Conveyance System: 

Runoff from the developed project site will be collected from the developed lot lawns, roofs, and 
drive aisles by the proposed conveyance system located throughout the project. The proposed 
stormwater drainage system is composed of catch basin structures with 6-inch and 12-inch 
diameter pipes. A conveyance and backwater analysis will be completed to verify the capacity 
of the critical pipes in the system. The proposed stormwater drainage system will be designed 
to convey the 25-year peak flow rate generated by the developed tributary basin as required in 
the SWDM. Conveyance calculations will be provided with the future engineering application.   
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6. Special Reports and Studies 
 
Geotechnical Study 
A Geotechnical Report has been completed by Terra Associates, dated December 29, 2023.  This 

study has been provided in Appendix B of this report. 
 
Environmental Study 
Critical Area Study and Buffer Averaging Plan for Wu Property – 89th Place NE, dated June 18, 

2024, by Wetland Resources. This study has been included as a part of the submittal 
package to the city.  
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7. Other Permits 
 
Building, water, and sewer permits will be required for this project. 
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8. ESC Analysis and Design 
 
The Erosion and Sedimentation Control will be provided at the time of Land Surface Modification 
Permit submittal. 
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9. Bond Quantities, Facility Summaries, and Declaration of Covenant 
 
The Bond Quantities worksheet will be provided at the time of Land Surface Modification Permit 
submittal. 
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10. Operations and Maintenance  
 
The Operations and Maintenance manual will be provided at the time of Land Surface Modification 
Permit submittal. 
 
 
 
 



 

 

 

 
 
 
 
 

Appendix A – Hydrology Model Output 
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General Model Information
WWHM2012 Project Name: 2025-03-11 - Park Heights

Site Name: Park Heights Short Plat

Site Address:

City: Kirkland

Report Date: 3/10/2025

Gage: Seatac

Data Start: 1948/10/01

Data End: 2009/09/30

Timestep: 15 Minute

Precip Scale: 1.000

Version Date: 2024/06/28

Version: 4.3.1

POC Thresholds

Low  Flow Threshold for POC1: 50 Percent of the 2 Year

High Flow Threshold for POC1: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Pre-Developed
Bypass: No

GroundWater: No

Pervious Land Use acre
 A B, Forest, Mod    2.854

 Pervious Total 2.854

Impervious Land Use acre

 Impervious Total 0

 Basin Total 2.854

Element Flow Componants:
Surface Interflow Groundwater
Componant Flows To:
POC 1 POC 1

apiya
Text Box
The site’s mapped soil ( AgC, AgD) is identified as Hydrologic Soil Group C (till). Revise to use Soil Type C to accurately represent site conditions. The average slope for the site is shown to be greater than 15%, indicate steep slope condition. 
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Pre-Dev Bypass
Bypass: No

GroundWater: No

Pervious Land Use acre
 A B, Forest, Mod    0.056

 Pervious Total 0.056

Impervious Land Use acre

 Impervious Total 0

 Basin Total 0.056

Element Flow Componants:
Surface Interflow Groundwater
Componant Flows To:
POC 1 POC 1

apiya
Text Box
Update area, soil type and slope
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Mitigated Land Use

Developed Basin
Bypass: No

GroundWater: No

Pervious Land Use acre
 A B, Lawn, Mod      2.217

 Pervious Total 2.217

Impervious Land Use acre
 ROADS FLAT         0.637

 Impervious Total 0.637

 Basin Total 2.854

Element Flow Componants:
Surface Interflow Groundwater
Componant Flows To:
Vault  1 Vault  1



2025-03-11 - Park Heights 3/10/2025 3:46:41 PM Page 6

Dev Bypass
Bypass: Yes

GroundWater: No

Pervious Land Use acre
 A B, Lawn, Mod      0.02

 Pervious Total 0.02

Impervious Land Use acre
 ROADS FLAT         0.036

 Impervious Total 0.036

 Basin Total 0.056

Element Flow Componants:
Surface Interflow Groundwater
Componant Flows To:
POC 1 POC 1
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Routing Elements
Predeveloped Routing
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Mitigated Routing

Vault  1
Width: 16 ft.
Length: 52 ft.
Depth: 9 ft.
Infiltration On
Infiltration rate: 3.49
Infiltration safety factor: 1
Total Volume Infiltrated (ac-ft.): 101.371
Total Volume Through Riser (ac-ft.): 0
Total Volume Through Facility (ac-ft.): 101.371
Percent Infiltrated: 100
Total Precip Applied to Facility: 0
Total Evap From Facility: 0
Discharge Structure
Riser Height: 8 ft.
Riser Diameter: 12 in.
Element Outlets:
Outlet 1 Outlet 2
Outlet Flows To:

              Vault Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.019 0.000 0.000 0.000
0.1000 0.019 0.001 0.000 0.067
0.2000 0.019 0.003 0.000 0.067
0.3000 0.019 0.005 0.000 0.067
0.4000 0.019 0.007 0.000 0.067
0.5000 0.019 0.009 0.000 0.067
0.6000 0.019 0.011 0.000 0.067
0.7000 0.019 0.013 0.000 0.067
0.8000 0.019 0.015 0.000 0.067
0.9000 0.019 0.017 0.000 0.067
1.0000 0.019 0.019 0.000 0.067
1.1000 0.019 0.021 0.000 0.067
1.2000 0.019 0.022 0.000 0.067
1.3000 0.019 0.024 0.000 0.067
1.4000 0.019 0.026 0.000 0.067
1.5000 0.019 0.028 0.000 0.067
1.6000 0.019 0.030 0.000 0.067
1.7000 0.019 0.032 0.000 0.067
1.8000 0.019 0.034 0.000 0.067
1.9000 0.019 0.036 0.000 0.067
2.0000 0.019 0.038 0.000 0.067
2.1000 0.019 0.040 0.000 0.067
2.2000 0.019 0.042 0.000 0.067
2.3000 0.019 0.043 0.000 0.067
2.4000 0.019 0.045 0.000 0.067
2.5000 0.019 0.047 0.000 0.067
2.6000 0.019 0.049 0.000 0.067
2.7000 0.019 0.051 0.000 0.067
2.8000 0.019 0.053 0.000 0.067
2.9000 0.019 0.055 0.000 0.067
3.0000 0.019 0.057 0.000 0.067
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3.1000 0.019 0.059 0.000 0.067
3.2000 0.019 0.061 0.000 0.067
3.3000 0.019 0.063 0.000 0.067
3.4000 0.019 0.064 0.000 0.067
3.5000 0.019 0.066 0.000 0.067
3.6000 0.019 0.068 0.000 0.067
3.7000 0.019 0.070 0.000 0.067
3.8000 0.019 0.072 0.000 0.067
3.9000 0.019 0.074 0.000 0.067
4.0000 0.019 0.076 0.000 0.067
4.1000 0.019 0.078 0.000 0.067
4.2000 0.019 0.080 0.000 0.067
4.3000 0.019 0.082 0.000 0.067
4.4000 0.019 0.084 0.000 0.067
4.5000 0.019 0.086 0.000 0.067
4.6000 0.019 0.087 0.000 0.067
4.7000 0.019 0.089 0.000 0.067
4.8000 0.019 0.091 0.000 0.067
4.9000 0.019 0.093 0.000 0.067
5.0000 0.019 0.095 0.000 0.067
5.1000 0.019 0.097 0.000 0.067
5.2000 0.019 0.099 0.000 0.067
5.3000 0.019 0.101 0.000 0.067
5.4000 0.019 0.103 0.000 0.067
5.5000 0.019 0.105 0.000 0.067
5.6000 0.019 0.107 0.000 0.067
5.7000 0.019 0.108 0.000 0.067
5.8000 0.019 0.110 0.000 0.067
5.9000 0.019 0.112 0.000 0.067
6.0000 0.019 0.114 0.000 0.067
6.1000 0.019 0.116 0.000 0.067
6.2000 0.019 0.118 0.000 0.067
6.3000 0.019 0.120 0.000 0.067
6.4000 0.019 0.122 0.000 0.067
6.5000 0.019 0.124 0.000 0.067
6.6000 0.019 0.126 0.000 0.067
6.7000 0.019 0.128 0.000 0.067
6.8000 0.019 0.129 0.000 0.067
6.9000 0.019 0.131 0.000 0.067
7.0000 0.019 0.133 0.000 0.067
7.1000 0.019 0.135 0.000 0.067
7.2000 0.019 0.137 0.000 0.067
7.3000 0.019 0.139 0.000 0.067
7.4000 0.019 0.141 0.000 0.067
7.5000 0.019 0.143 0.000 0.067
7.6000 0.019 0.145 0.000 0.067
7.7000 0.019 0.147 0.000 0.067
7.8000 0.019 0.149 0.000 0.067
7.9000 0.019 0.150 0.000 0.067
8.0000 0.019 0.152 0.000 0.067
8.1000 0.019 0.154 0.333 0.067
8.2000 0.019 0.156 0.907 0.067
8.3000 0.019 0.158 1.509 0.067
8.4000 0.019 0.160 1.960 0.067
8.5000 0.019 0.162 2.203 0.067
8.6000 0.019 0.164 2.439 0.067
8.7000 0.019 0.166 2.635 0.067
8.8000 0.019 0.168 2.817 0.067
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8.9000 0.019 0.170 2.988 0.067
9.0000 0.019 0.171 3.149 0.067
9.1000 0.019 0.173 3.303 0.067
9.2000 0.000 0.000 3.450 2.070
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 2.91
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 2.237
Total Impervious Area: 0.673

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.002524
5 year 0.004166
10 year 0.005625
25 year 0.007985
50 year 0.010186
100 year 0.012827

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.013852
5 year 0.01773
10 year 0.020447
25 year 0.024058
50 year 0.026881
100 year 0.029822

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1949 0.002 0.018
1950 0.006 0.019
1951 0.006 0.012
1952 0.002 0.010
1953 0.002 0.011
1954 0.002 0.011
1955 0.002 0.013
1956 0.002 0.012
1957 0.002 0.014
1958 0.002 0.011
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1959 0.002 0.012
1960 0.002 0.011
1961 0.002 0.012
1962 0.002 0.011
1963 0.002 0.012
1964 0.002 0.011
1965 0.002 0.015
1966 0.002 0.010
1967 0.002 0.017
1968 0.002 0.019
1969 0.002 0.013
1970 0.002 0.013
1971 0.002 0.015
1972 0.017 0.017
1973 0.002 0.010
1974 0.002 0.014
1975 0.002 0.016
1976 0.002 0.011
1977 0.002 0.012
1978 0.002 0.014
1979 0.002 0.020
1980 0.002 0.018
1981 0.002 0.014
1982 0.002 0.020
1983 0.002 0.016
1984 0.002 0.010
1985 0.002 0.014
1986 0.002 0.012
1987 0.002 0.019
1988 0.002 0.012
1989 0.002 0.015
1990 0.002 0.029
1991 0.005 0.021
1992 0.002 0.010
1993 0.002 0.009
1994 0.002 0.010
1995 0.002 0.013
1996 0.023 0.015
1997 0.003 0.014
1998 0.002 0.013
1999 0.005 0.027
2000 0.002 0.014
2001 0.002 0.015
2002 0.002 0.017
2003 0.002 0.014
2004 0.002 0.026
2005 0.002 0.012
2006 0.002 0.011
2007 0.034 0.027
2008 0.002 0.020
2009 0.002 0.018

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 0.0338 0.0291
2 0.0226 0.0273
3 0.0168 0.0271
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4 0.0061 0.0255
5 0.0061 0.0210
6 0.0053 0.0202
7 0.0053 0.0201
8 0.0026 0.0195
9 0.0023 0.0192
10 0.0023 0.0191
11 0.0023 0.0191
12 0.0023 0.0179
13 0.0023 0.0177
14 0.0023 0.0175
15 0.0023 0.0174
16 0.0023 0.0173
17 0.0023 0.0168
18 0.0023 0.0165
19 0.0023 0.0160
20 0.0023 0.0153
21 0.0023 0.0149
22 0.0023 0.0149
23 0.0023 0.0148
24 0.0023 0.0145
25 0.0023 0.0143
26 0.0023 0.0143
27 0.0023 0.0143
28 0.0023 0.0141
29 0.0023 0.0139
30 0.0023 0.0138
31 0.0023 0.0137
32 0.0023 0.0136
33 0.0023 0.0133
34 0.0023 0.0133
35 0.0023 0.0128
36 0.0023 0.0127
37 0.0023 0.0127
38 0.0023 0.0125
39 0.0023 0.0124
40 0.0023 0.0121
41 0.0023 0.0119
42 0.0023 0.0119
43 0.0023 0.0117
44 0.0023 0.0117
45 0.0023 0.0116
46 0.0023 0.0116
47 0.0023 0.0115
48 0.0023 0.0115
49 0.0022 0.0115
50 0.0022 0.0114
51 0.0022 0.0109
52 0.0022 0.0108
53 0.0022 0.0107
54 0.0022 0.0105
55 0.0022 0.0104
56 0.0022 0.0103
57 0.0022 0.0099
58 0.0021 0.0098
59 0.0020 0.0097
60 0.0018 0.0095
61 0.0018 0.0089
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Duration Flows
The Duration Matching  Failed

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0013 2915 66369 2276 Fail
0.0014 2485 61450 2472 Fail
0.0014 2121 57129 2693 Fail
0.0015 1798 53023 2948 Fail
0.0016 1505 49323 3277 Fail
0.0017 1296 45965 3546 Fail
0.0018 1086 42778 3939 Fail
0.0019 850 39933 4698 Fail
0.0020 625 37152 5944 Fail
0.0021 476 34650 7279 Fail
0.0022 330 32361 9806 Fail
0.0023 190 30265 15928 Fail
0.0023 41 28319 69070 Fail
0.0024 35 26458 75594 Fail
0.0025 33 24790 75121 Fail
0.0026 31 23164 74722 Fail
0.0027 30 21688 72293 Fail
0.0028 29 20371 70244 Fail
0.0029 29 19077 65782 Fail
0.0030 29 17964 61944 Fail
0.0031 28 16878 60278 Fail
0.0032 28 15847 56596 Fail
0.0032 27 14889 55144 Fail
0.0033 27 14010 51888 Fail
0.0034 27 13240 49037 Fail
0.0035 27 12525 46388 Fail
0.0036 26 11824 45476 Fail
0.0037 25 11135 44540 Fail
0.0038 25 10476 41904 Fail
0.0039 24 9894 41225 Fail
0.0040 23 9353 40665 Fail
0.0041 23 8849 38473 Fail
0.0041 23 8399 36517 Fail
0.0042 22 7946 36118 Fail
0.0043 22 7456 33890 Fail
0.0044 21 7058 33609 Fail
0.0045 21 6684 31828 Fail
0.0046 21 6314 30066 Fail
0.0047 21 5993 28538 Fail
0.0048 21 5702 27152 Fail
0.0049 20 5407 27035 Fail
0.0050 19 5129 26994 Fail
0.0050 19 4851 25531 Fail
0.0051 18 4590 25500 Fail
0.0052 18 4361 24227 Fail
0.0053 16 4147 25918 Fail
0.0054 16 3925 24531 Fail
0.0055 16 3730 23312 Fail
0.0056 16 3546 22162 Fail
0.0057 15 3392 22613 Fail
0.0058 15 3249 21660 Fail
0.0059 15 3110 20733 Fail
0.0059 15 2956 19706 Fail
0.0060 15 2815 18766 Fail
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0.0061 14 2661 19007 Fail
0.0062 13 2552 19630 Fail
0.0063 13 2449 18838 Fail
0.0064 13 2342 18015 Fail
0.0065 13 2233 17176 Fail
0.0066 13 2127 16361 Fail
0.0067 12 2037 16975 Fail
0.0068 12 1935 16125 Fail
0.0069 11 1837 16700 Fail
0.0069 11 1751 15918 Fail
0.0070 11 1677 15245 Fail
0.0071 11 1601 14554 Fail
0.0072 11 1518 13800 Fail
0.0073 10 1455 14550 Fail
0.0074 10 1397 13970 Fail
0.0075 10 1330 13300 Fail
0.0076 9 1268 14088 Fail
0.0077 9 1212 13466 Fail
0.0078 9 1160 12888 Fail
0.0078 9 1110 12333 Fail
0.0079 9 1057 11744 Fail
0.0080 8 1014 12675 Fail
0.0081 8 977 12212 Fail
0.0082 8 934 11675 Fail
0.0083 8 907 11337 Fail
0.0084 8 875 10937 Fail
0.0085 8 842 10525 Fail
0.0086 8 802 10025 Fail
0.0087 8 770 9625 Fail
0.0087 8 741 9262 Fail
0.0088 8 717 8962 Fail
0.0089 8 687 8587 Fail
0.0090 8 654 8175 Fail
0.0091 8 627 7837 Fail
0.0092 8 610 7625 Fail
0.0093 8 587 7337 Fail
0.0094 8 567 7087 Fail
0.0095 8 555 6937 Fail
0.0096 8 531 6637 Fail
0.0096 8 516 6450 Fail
0.0097 8 495 6187 Fail
0.0098 8 473 5912 Fail
0.0099 8 462 5775 Fail
0.0100 8 447 5587 Fail
0.0101 8 435 5437 Fail
0.0102 8 422 5275 Fail

The development has an increase in flow durations
from 1/2 Predeveloped 2 year flow to the 2 year flow
or more than a 10% increase from the 2 year to the 50
year flow.
The development has an increase in flow durations for
more than 50% of the flows for the range of the
duration analysis.
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Water Quality
Water Quality BMP Flow and Volume for POC #1
On-line facility volume: 0 acre-feet
On-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
Off-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
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POC 2
POC #2 was not reported because POC must exist in both scenarios and both scenarios 
must have been run.
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix
Predeveloped Schematic
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Mitigated Schematic
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Predeveloped UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1948 10 01        END    2009 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   2025-03-11 - Park Heights.wdm
MESSU      25   Pre2025-03-11 - Park Heights.MES
           27   Pre2025-03-11 - Park Heights.L61
           28   Pre2025-03-11 - Park Heights.L62
           30   POC2025-03-11 - Park Heights1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND       2
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Pre-Developed               MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
    2     A/B, Forest, Mod        1    1    1    1   27    0
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
    2         0    0    1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
    2         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO
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  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
    2         0    0    0    0    0    0    0    0    0    0    0    
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
    2              0         5         2       400       0.1       0.3     0.996
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
    2              0         0         2         2         0         0         0
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
    2            0.2       0.5      0.35         0       0.7       0.7
  END PWAT-PARM4

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
    2              0         0         0         0         3         1         0
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
  END IWAT-STATE1
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END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Pre-Developed***
PERLND   2                       2.854     COPY   501     12
PERLND   2                       2.854     COPY   501     13
Pre-Dev Bypass***
PERLND   2                       0.056     COPY   501     12
PERLND   2                       0.056     COPY   501     13

******Routing******
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   48.4        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
  END GEN-INFO
  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
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<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1              PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1              IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    0.76           PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    0.76           IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
COPY   501 OUTPUT MEAN   1 1     48.4      WDM    501 FLOW     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK       12
PERLND     PWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   12

  MASS-LINK       13
PERLND     PWATER IFWO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   13

END MASS-LINK

END RUN
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Mitigated UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1948 10 01        END    2009 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   2025-03-11 - Park Heights.wdm
MESSU      25   Mit2025-03-11 - Park Heights.MES
           27   Mit2025-03-11 - Park Heights.L61
           28   Mit2025-03-11 - Park Heights.L62
           30   POC2025-03-11 - Park Heights1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND       8
      IMPLND       1
      RCHRES       1
      COPY         1
      COPY       501
      COPY       601
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Vault  1                    MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  601         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
    8     A/B, Lawn, Mod          1    1    1    1   27    0
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
    8         0    0    1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
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    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
    8         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO

  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
    8         0    0    0    0    0    0    0    0    0    0    0    
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
    8              0         5       0.8       400       0.1       0.3     0.996
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
    8              0         0         2         2         0         0         0
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
    8            0.1       0.5      0.25         0       0.7      0.25
  END PWAT-PARM4

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
    8              0         0         0         0         3         1         0
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
    1      ROADS/FLAT             1    1    1   27    0
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
    1         0    0    1    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
    1         0    0    4    0    0    4    1    9    
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
    1         0    0    0    0    0    
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    1            400      0.01       0.1       0.1
  END IWAT-PARM2
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  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
    1              0         0
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    1              0         0
  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Developed Basin***
PERLND   8                       2.217     RCHRES   1      2
PERLND   8                       2.217     RCHRES   1      3
IMPLND   1                       0.637     RCHRES   1      5
Dev Bypass***
PERLND   8                        0.02     COPY   501     12
PERLND   8                        0.02     COPY   601     12
PERLND   8                        0.02     COPY   501     13
PERLND   8                        0.02     COPY   601     13
IMPLND   1                       0.036     COPY   501     15
IMPLND   1                       0.036     COPY   601     15

******Routing******
PERLND   8                       2.217     COPY     1     12
IMPLND   1                       0.637     COPY     1     15
PERLND   8                       2.217     COPY     1     13
RCHRES   1                           1     COPY   501     17
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   48.4        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
    1     Vault  1                2    1    1    1   28    0    1
  END GEN-INFO
  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
    1         1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
    1         4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
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    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
    1        0  1  0  0    4  5  0  0  0       0  0  0  0  0       2  2  2  2  2
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
    1              1      0.01       0.0       0.0       0.5       0.0
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
    1            0         4.0  5.0  0.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
  FTABLE      1
   92    5
     Depth      Area    Volume  Outflow1  Outflow2  Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)      (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.019100  0.000000  0.000000  0.000000  
  0.100000  0.019100  0.001910  0.000000  0.067215  
  0.200000  0.019100  0.003820  0.000000  0.067215  
  0.300000  0.019100  0.005730  0.000000  0.067215  
  0.400000  0.019100  0.007640  0.000000  0.067215  
  0.500000  0.019100  0.009550  0.000000  0.067215  
  0.600000  0.019100  0.011460  0.000000  0.067215  
  0.700000  0.019100  0.013370  0.000000  0.067215  
  0.800000  0.019100  0.015280  0.000000  0.067215  
  0.900000  0.019100  0.017190  0.000000  0.067215  
  1.000000  0.019100  0.019100  0.000000  0.067215  
  1.100000  0.019100  0.021010  0.000000  0.067215  
  1.200000  0.019100  0.022920  0.000000  0.067215  
  1.300000  0.019100  0.024830  0.000000  0.067215  
  1.400000  0.019100  0.026740  0.000000  0.067215  
  1.500000  0.019100  0.028650  0.000000  0.067215  
  1.600000  0.019100  0.030560  0.000000  0.067215  
  1.700000  0.019100  0.032470  0.000000  0.067215  
  1.800000  0.019100  0.034380  0.000000  0.067215  
  1.900000  0.019100  0.036290  0.000000  0.067215  
  2.000000  0.019100  0.038200  0.000000  0.067215  
  2.100000  0.019100  0.040110  0.000000  0.067215  
  2.200000  0.019100  0.042020  0.000000  0.067215  
  2.300000  0.019100  0.043930  0.000000  0.067215  
  2.400000  0.019100  0.045840  0.000000  0.067215  
  2.500000  0.019100  0.047750  0.000000  0.067215  
  2.600000  0.019100  0.049660  0.000000  0.067215  
  2.700000  0.019100  0.051570  0.000000  0.067215  
  2.800000  0.019100  0.053480  0.000000  0.067215  
  2.900000  0.019100  0.055390  0.000000  0.067215  
  3.000000  0.019100  0.057300  0.000000  0.067215  
  3.100000  0.019100  0.059210  0.000000  0.067215  
  3.200000  0.019100  0.061120  0.000000  0.067215  
  3.300000  0.019100  0.063030  0.000000  0.067215  
  3.400000  0.019100  0.064940  0.000000  0.067215  
  3.500000  0.019100  0.066850  0.000000  0.067215  
  3.600000  0.019100  0.068760  0.000000  0.067215  
  3.700000  0.019100  0.070670  0.000000  0.067215  
  3.800000  0.019100  0.072580  0.000000  0.067215  
  3.900000  0.019100  0.074490  0.000000  0.067215  
  4.000000  0.019100  0.076400  0.000000  0.067215  
  4.100000  0.019100  0.078310  0.000000  0.067215  
  4.200000  0.019100  0.080220  0.000000  0.067215  
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  4.300000  0.019100  0.082130  0.000000  0.067215  
  4.400000  0.019100  0.084040  0.000000  0.067215  
  4.500000  0.019100  0.085950  0.000000  0.067215  
  4.600000  0.019100  0.087860  0.000000  0.067215  
  4.700000  0.019100  0.089770  0.000000  0.067215  
  4.800000  0.019100  0.091680  0.000000  0.067215  
  4.900000  0.019100  0.093590  0.000000  0.067215  
  5.000000  0.019100  0.095500  0.000000  0.067215  
  5.100000  0.019100  0.097410  0.000000  0.067215  
  5.200000  0.019100  0.099320  0.000000  0.067215  
  5.300000  0.019100  0.101230  0.000000  0.067215  
  5.400000  0.019100  0.103140  0.000000  0.067215  
  5.500000  0.019100  0.105051  0.000000  0.067215  
  5.600000  0.019100  0.106961  0.000000  0.067215  
  5.700000  0.019100  0.108871  0.000000  0.067215  
  5.800000  0.019100  0.110781  0.000000  0.067215  
  5.900000  0.019100  0.112691  0.000000  0.067215  
  6.000000  0.019100  0.114601  0.000000  0.067215  
  6.100000  0.019100  0.116511  0.000000  0.067215  
  6.200000  0.019100  0.118421  0.000000  0.067215  
  6.300000  0.019100  0.120331  0.000000  0.067215  
  6.400000  0.019100  0.122241  0.000000  0.067215  
  6.500000  0.019100  0.124151  0.000000  0.067215  
  6.600000  0.019100  0.126061  0.000000  0.067215  
  6.700000  0.019100  0.127971  0.000000  0.067215  
  6.800000  0.019100  0.129881  0.000000  0.067215  
  6.900000  0.019100  0.131791  0.000000  0.067215  
  7.000000  0.019100  0.133701  0.000000  0.067215  
  7.100000  0.019100  0.135611  0.000000  0.067215  
  7.200000  0.019100  0.137521  0.000000  0.067215  
  7.300000  0.019100  0.139431  0.000000  0.067215  
  7.400000  0.019100  0.141341  0.000000  0.067215  
  7.500000  0.019100  0.143251  0.000000  0.067215  
  7.600000  0.019100  0.145161  0.000000  0.067215  
  7.700000  0.019100  0.147071  0.000000  0.067215  
  7.800000  0.019100  0.148981  0.000000  0.067215  
  7.900000  0.019100  0.150891  0.000000  0.067215  
  8.000000  0.019100  0.152801  0.000000  0.067215  
  8.100000  0.019100  0.154711  0.333520  0.067215  
  8.200000  0.019100  0.156621  0.907676  0.067215  
  8.300000  0.019100  0.158531  1.509672  0.067215  
  8.400000  0.019100  0.160441  1.960035  0.067215  
  8.500000  0.019100  0.162351  2.203335  0.067215  
  8.600000  0.019100  0.164261  2.439693  0.067215  
  8.700000  0.019100  0.166171  2.635170  0.067215  
  8.800000  0.019100  0.168081  2.817115  0.067215  
  8.900000  0.019100  0.169991  2.988001  0.067215  
  9.000000  0.019100  0.171901  3.149630  0.067215  
  9.100000  0.019100  0.173811  3.303360  0.067215  
  END FTABLE  1
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1              PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1              IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    0.76           PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    0.76           IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
RCHRES   1 HYDR   RO     1 1        1      WDM   1000 FLOW     ENGL      REPL
RCHRES   1 HYDR   O      1 1        1      WDM   1001 FLOW     ENGL      REPL
RCHRES   1 HYDR   O      2 1        1      WDM   1002 FLOW     ENGL      REPL
RCHRES   1 HYDR   STAGE  1 1        1      WDM   1003 STAG     ENGL      REPL
COPY     1 OUTPUT MEAN   1 1     48.4      WDM    701 FLOW     ENGL      REPL
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COPY   501 OUTPUT MEAN   1 1     48.4      WDM    801 FLOW     ENGL      REPL
COPY   601 OUTPUT MEAN   1 1     48.4      WDM    901 FLOW     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK        2
PERLND     PWATER SURO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    2

  MASS-LINK        3
PERLND     PWATER IFWO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    3

  MASS-LINK        5
IMPLND     IWATER SURO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    5

  MASS-LINK       12
PERLND     PWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   12

  MASS-LINK       13
PERLND     PWATER IFWO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   13

  MASS-LINK       15
IMPLND     IWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   15

  MASS-LINK       17
RCHRES     OFLOW  OVOL   1                 COPY           INPUT  MEAN
  END MASS-LINK   17

END MASS-LINK

END RUN
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Predeveloped HSPF Message File
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Mitigated HSPF Message File
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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2025; All 
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd.  Ste F
Olympia, WA.  98501
Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com

www.clearcreeksolutions.com


 

 

 
 
 
 
 
 
 

Appendix B – Geotechnical Report 
  







































































































































































































































































































 

 

 
 
 
 
 
 
 

Appendix C – Other Reports 
 

None at this time 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


