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1 Introduction 
The following report has been prepared to summarize the Gateway Christian Center Short Subdivision 

stormwater management requirements and how those requirements are addressed by the existing 

storm drainage improvements on the developed portion of the Gateway Christian Center site and how 

the requirements will also be satisfied by the existing regional stormwater management facility that is 

located immediately south of the Gateway Christian Center property. 

The project site is located on the east side of Marvin Rd NE Lacey, WA. As part of this short subdivision, 

no project action is proposed. However, we understand from the Presubmission Meeting notes from the 

City, that the following must be constructed before the Final Short Plat can be approved: 1) site access, 

2) a watermain extension, 3) a sanitary sewer extension, and 4) construction of a new sidewalk along 

the street frontage.  

This report was prepared to comply with the minimum technical standards and requirements that are 

set forth in the City of Lacey 2022 Stormwater Design Manual (SDM). 

2 Proposed Project Description 

2.1 Detailed Description 

Project Proponent: 

 

Gateway Christian Center 

Parcel Numbers: 

 

375900000100 

Total Parcel Area: 

 

8.47 ac 

 

Current Zoning:  

 

LI, Light Industrial 

 

Required Permits:  

 

Preliminary and Final Short Plat 

Site Address:   

 

3300 Marvin Road NE, Lacey, WA 98516 

Section, Township Range: 

 

Section , 02 Township 18, Range 1W, W.M. 

 

PROPERTY 

The property is located on the east side of Marvin Road NE. It is currently one parcel with an existing 

church building and associated parking lot and other improvements constructed on the northern portion 

of the parcel in 2014. Sidewalk improvements were also constructed along the site frontage at the same 

time as the church facility. The site is bounded by Target Corporation property to the north, industrial 

use to the east a regional stormwater pond to the south and Marvin Road NE to the west. This proposed 

short subdivision plat and this drainage report has been prepared solely to support the extension of 

utilities, site access and sidewalk improvements along the site frontage. No other development is 

proposed on the site.  
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EXISTING IMPROVEMENTS (including stormwater management) 

The northern portion of Gateway Christian Center’s property was permitted through the City of Lacey 

and constructed in 2014 in accordance with the applicable stormwater regulations. The stormwater 

management improvements include a water quality pond and separate detention pond for flow control. 

These existing on-site stormwater ponds are planned to continue in use at this time. No on-site 

improvements are proposed for Lot 1 or Lot 2 at this time.  

A copy of the Gateway Christian Center Drainage Plan approved for construction has been included in 

Appendix 1.  

 

REGIONAL STORMWATER MANAGEMENT FACILITY 

A copy of the approved Stormwater Calculations for the Regional Storm Drainage Facility has been 

included in Appendix 2. As noted on page 3 of the Regional Stormwater Management Facility Storm 

Drainage Report, dated April 20, 2006, the stormwater calculations planned for the Gateway Christian 

Parcel provide for a maximum of 85% impervious area to be constructed on 8.778 acres. This total area 

of 8.778 acres includes the right-of-way area which was subsequently dedicated to the City of Lacey by 

Gateway Christian Center resulting in the remaining parcel area of 8.47 acres.  

The project property drains to the regional pond that was designed and constructed by The Meridian 

Group (and is now managed by Railey Mae HOA). This regional pond and water quality treatment 

system has been approved to receive stormwater runoff from the Gateway Christian Center property 

and to provide Flow Control and Water Quality treatment for proposed development associated with 

this proposed short subdivision as well. This regional stormwater pond was permitted in 2004 and 

receives stormwater runoff from a total area of 125 acres. 

 

PROPOSED SHORT SUBDIVISION 

The Preliminary Short Subdivision Map and the Utility Extensions and Frontage Improvement Plans have 

been included in Appendix 3.  These depict the proposed new property line, dividing the property into 

two separate lots and also the required water, sanitary sewer, frontage sidewalk and private access road 

entrance. 

As part of this preliminary short subdivision, Proposed Lot 1 will include the portion of the property that 

has been developed as Gateway Christian Church. Proposed Lot 2 will be the portion that is to be 

subdivided at this time, but is not proposed to be developed until some time in the future after a buyer 

of Lot 2 has been identified. Table 1 below describes the land use and surface types of the site. 
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Table 1 On-site & Off-Site Land Type Designations Summary Section 

LAND TYPE DESIGNATION AREA (ACRES) % OF TOTAL AREA 

Proposed Lot 1 Total On-Site Area 3.30 100 

Existing Pervious Surface 2.19 66.4 

Existing Impervious Surface 1.11 33.6 

Proposed Lot 2 Total On-site Area 5.17 100 

Existing Pervious Surface 5.17 100 

 

2.2 Summary of Compliance On-Site 

The stormwater design complies with all 9 minimum requirements as follows: 

Minimum Requirement #1 – Preparation of Stormwater Site Plans – This has been addressed as part of 

the original development of the Gateway Christian Center and is also addressed through the approved 

use of the adjacent Regional Stormwater Management Facility that has been designed and permitted to 

receive the stormwater runoff from this site. Additional information is provided below and also in 

Appendix 2 and Attachment 5. 

Minimum Requirement #2 – Construction Stormwater Pollution Prevention – A pollution prevention plan 

has been included within the stormwater site plan which describes the 13 required elements. Further, 

an erosion control plan has been prepared and is part of the engineering plan set.  

Minimum Requirement #3 – Source Control of Pollution – At this time, no site improvements or activities 

are proposed other than the extension of water and sanitary sewer lines, an access road entrance and 

sidewalk. At the time site improvements are proposed and permitted, all source control BMPs will be 

evaluated for feasibility and are identified in the Maintenance and Source Control Manual. 

Minimum Requirement #4 – Preservation of Natural Drainage Systems and Outfalls – The developed 

portion of the northern 3.30 acre parcel drains into existing water quality and stormwater detention 

ponds.  Currently, no changes are proposed to the existing stormwater management systems. The 

natural stormwater runoff outfall for the property is sheet flow to the south. The existing pond on the 

north parcel discharges stormwater runoff via a sheet flow dispersion trench, which models the natural 

conditions. 

Development of the southern portion of the subject property will require collection of the sheet flow 

from the dispersion trench and bypassing the stormwater for both sites to the existing culvert located in 

the southwestern portion of the 8.47 acre property. This culvert is shown as existing on the  

Minimum Requirement #5 – On-site Stormwater Management for the developed northern portion of the 

site is provided through the construction of one water quality pond and one stormwater detention 

pond. Both of these were constructed in accordance with applicable City of Lacey stormwater 

regulations. In the future, when improvements are proposed on the balance of the site, stormwater 
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runoff will be collected across the site and drain to the connection pipe that conveys the stormwater 

runoff from the site to the existing immediately adjacent regional detention pond located along the 

southern property boundary.     

Minimum Requirement #6 – Runoff Treatment – All of the stormwater flowing from existing north site 

pollution generating surfaces is receiving basic treatment. Runoff treatment for future development will 

be provided through the existing adjacent regional stormwater facility. 

Minimum Requirement #7 – Flow Control – Flow control for the developed north portion of the site is 

provided through the existing stormwater detention pond. Future development on the project site is 

expected to meet the flow control requirement through the adjacent regional stormwater management 

facility.  

Minimum Requirement #8 – Wetlands Protection – There are no known wetlands on-site. 

Minimum Requirement #9 – Operation and Maintenance – A Maintenance and Source Control Manual is 

included as Drainage Control Plan Attachment No. 4. 

3 Existing Conditions Description 
The Gateway Christian Center property is currently one parcel with an existing church building and 

associated parking lot and other associated improvements constructed on the northern portion of the 

parcel. Those improvements, including the stormwater ponds cover approximately 2.5 acres of the site. 

The remainder of the property consists of mildly sloping terrain vegetated with ferns and intermittent 

underbrush and a mix of deciduous and evergreen trees as well.  

As mentioned above, the northern portion of Gateway Christian Center’s property was permitted 

through the City of Lacey and constructed in 2014 in accordance with the applicable stormwater 

regulations. The improvements constructed include the main church building and sanctuary and two 

smaller buildings that provide administrative and teaching purposes. On-site stormwater ponds are also 

located just south of the Church’s parking lot. No on-site improvements are proposed at this time other 

than the extension of water and sewer improvements. Off-site improvements include the proposed 

construction of a new access entrance to be located with the existing 40-foot wide access and utility 

easement that is located immediately south of the property with the easement granting vehicular and 

utility access for the purpose of serving the Gateway Christian Center property. 

For the extension of utilities on the project site, surface areas disturbed to extend those utilities will be 

restored to their existing condition following completion of the utility work. 

An existing maintenance road is already present in the location of the proposed access improvements 

for the site. The stormwater runoff for the maintenance road currently drains to the regional detention 

pond which is served by the maintenance road. The stormwater Minimum Requirements associated 

with the proposed access improvements will be accommodated by the regional detention pond. 

The project site is not in a wellhead protection area. 
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4 Vicinity Analysis and Subbasin Description 
There are no known flooding or bank overtopping problems, and no steep slopes are located near the 

project site. 

There are also no known fuel tanks on-site. 

4.1 Qualitative Upstream Analysis 

There is no offsite run-on onto the project property.   

4.2 Qualitative Downstream Analysis 

All of the stormwater currently drains overland toward the southwest corner of the 8.47 acre property 

where an 18” diameter storm drainage culvert exists. The culvert was constructed as part of the regional 

detention pond improvements to provide drainage under the maintenance road that was also 

constructed at that time to drain the subject property.  

All of the stormwater runoff on the already developed site is collected, treated, and detained by the 

existing on-site stormwater facility. In the future condition when development is proposed on the 

undeveloped portion of the site, all applicable Minimum Requirements will be satisfied by the existing 

regional stormwater management facility located immediately south of the site. The regional detention 

pond was designed, permitted and constructed to accommodate the development of the Gateway 

Christian Center property. The Meridian Regional Stormwater Facility design documents accommodate 

the flow from upstream and identify the specifics of the downstream analysis that are necessary to 

mitigate the peak flow rates and provide for sufficient downstream stormwater flow capacity. We are 

not aware of conveyance capacity problems within a quarter mile of the site. 

5 Flow Control and Water Quality Facility Sizing 
Flow control and water quality treatment for the existing Church related improvements on Proposed Lot 

1 have been provided for through the construction of the two ponds. The water quality and flow control 

ponds were designed in 2014 and sized to meet the City’s stormwater design and permitting 

requirements in effect at that time. 

At this time, no development is proposed on Proposed Lot 2 (other than installation of the required 

sanitary sewer and watermain stubs). Flow Control and Water Quality associated with future site 

improvements will be provided through the adjacent Regional Stormwater Facility.  

6 Aesthetic Considerations for Facilities 
All required stormwater management facilities for the current and future have already been 

constructed. 

7 Conveyance System Analysis and Design 
The existing piped conveyance systems are sized to convey the developed conditions 25-year return 

period peak runoff. New conveyance systems are not proposed at this time. 
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8 Covenants, Dedications, Easements 
It is the City of Lacey’s policy that the property owner(s) shall maintain their stormwater drainage 

facilities. Thus, Gateway Christian Church will continue to be responsible for maintaining and ensuring 

that all existing drainage facilities are functioning in accordance with their design purposes. Gateway 

Christian Center prepared a Maintenance and Source Control Manual at the time of their project 

permitting and executed a Maintenance Covenant prior to final occupancy in 2014 in accordance with 

applicable stormwater regulations. 

9 Agreements and Guarantees 
Maintenance and/or operational bonding or other appropriate financial guarantees are required for all 

projects to ensure construction and functionality of drainage facilities in compliance with applicable 

standards. These guarantees are to be consistent with the most recent edition of the City of Lacey 

Development Guidelines and Public Works Standards. 

10 Other Permits or Conditions Placed on the Project 
A right-of-way access permit will be needed prior to construction. 

 

End of Drainage Report 



 

 

APPENDIX 1 
Gateway Christian Center As-Built Drainage Plans  

Appendix 1 
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APPENDIX 2 
Regional Stormwater Management Contributing Areas & Design 
Appendix 2 

 

 









































































































 

 

APPENDIX 3 
Preliminary Short Subdivision Map 

Utility Extension and Frontage Improvement Drawings 

 

 

 

 

 

 

2014 Gateway Christian Center Drainage Plans  
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DRAINAGE CONTROL PLAN 
Attachment 1 

Proposed Lot 1 and Lot 2 WWHM Calculations 
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PROJECT REPORT
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General Model Information
Project Name: default[1]

Site Name: Gateway Christian Center

Site Address: 3300 Marvin Road NE

City: Lacey

Report Date: 2/20/2024

Gage: Fairgrounds (Kaiser)

Data Start: 1955/10/01

Data End: 2011/09/30

Timestep: 15 Minute

Precip Scale: 1.000

Version Date: 2021/08/18

Version: 4.2.18

POC Thresholds

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

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

Basin  1 - Parcel 1 Church
Bypass: No

GroundWater: No

Pervious Land Use acre
 A B, Forest, Mod    5.17

 Pervious Total 5.17

Impervious Land Use acre

 Impervious Total 0

 Basin Total 5.17

Element Flows To:
Surface Interflow Groundwater
Channel  1 Channel  1
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Mitigated Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 A B, Forest, Mod    5.17

 Pervious Total 5.17

Impervious Land Use acre

 Impervious Total 0

 Basin Total 5.17

Element Flows To:
Surface Interflow Groundwater
Channel  1 Channel  1
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Routing Elements
Predeveloped Routing

Channel  1
Bottom Length: 100.00 ft.
Bottom Width: 4.00 ft.
Manning's n: 0.03
Channel bottom slope 1: 1 To 1
Channel Left side slope 0: 1 To 1
Channel right side slope 2: 1 To 1
Discharge Structure
Riser Height: 0 ft.
Riser Diameter: 0 in.
Element Flows To:
Outlet 1 Outlet 2

              Channel Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.009 0.000 0.000 0.000
0.0444 0.009 0.000 1.105 0.000
0.0889 0.009 0.000 3.503 0.000
0.1333 0.009 0.001 6.876 0.000
0.1778 0.010 0.001 11.09 0.000
0.2222 0.010 0.002 16.08 0.000
0.2667 0.010 0.002 21.78 0.000
0.3111 0.010 0.003 28.16 0.000
0.3556 0.010 0.003 35.18 0.000
0.4000 0.011 0.004 42.83 0.000
0.4444 0.011 0.004 51.08 0.000
0.4889 0.011 0.005 59.93 0.000
0.5333 0.011 0.005 69.35 0.000
0.5778 0.012 0.006 79.34 0.000
0.6222 0.012 0.006 89.90 0.000
0.6667 0.012 0.007 101.0 0.000
0.7111 0.012 0.007 112.6 0.000
0.7556 0.012 0.008 124.8 0.000
0.8000 0.013 0.008 137.6 0.000
0.8444 0.013 0.009 150.9 0.000
0.8889 0.013 0.010 164.7 0.000
0.9333 0.013 0.010 179.1 0.000
0.9778 0.013 0.011 194.0 0.000
1.0222 0.014 0.011 209.5 0.000
1.0667 0.014 0.012 225.5 0.000
1.1111 0.014 0.013 242.0 0.000
1.1556 0.014 0.013 259.1 0.000
1.2000 0.015 0.014 276.7 0.000
1.2444 0.015 0.015 294.9 0.000
1.2889 0.015 0.015 313.6 0.000
1.3333 0.015 0.016 332.8 0.000
1.3778 0.015 0.017 352.6 0.000
1.4222 0.016 0.018 373.0 0.000
1.4667 0.016 0.018 393.9 0.000
1.5111 0.016 0.019 415.4 0.000
1.5556 0.016 0.020 437.4 0.000
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1.6000 0.017 0.020 460.0 0.000
1.6444 0.017 0.021 483.1 0.000
1.6889 0.017 0.022 506.8 0.000
1.7333 0.017 0.023 531.1 0.000
1.7778 0.018 0.024 555.9 0.000
1.8222 0.018 0.024 581.4 0.000
1.8667 0.018 0.025 607.4 0.000
1.9111 0.018 0.026 633.9 0.000
1.9556 0.018 0.027 661.1 0.000
2.0000 0.019 0.028 688.8 0.000
2.0444 0.019 0.029 717.2 0.000
2.0889 0.019 0.029 746.1 0.000
2.1333 0.019 0.030 775.6 0.000
2.1778 0.020 0.031 805.7 0.000
2.2222 0.020 0.032 836.5 0.000
2.2667 0.020 0.033 867.8 0.000
2.3111 0.020 0.034 899.7 0.000
2.3556 0.020 0.035 932.3 0.000
2.4000 0.021 0.036 965.5 0.000
2.4444 0.021 0.037 999.2 0.000
2.4889 0.021 0.038 1033. 0.000
2.5333 0.021 0.039 1068. 0.000
2.5778 0.022 0.040 1104. 0.000
2.6222 0.022 0.041 1140. 0.000
2.6667 0.022 0.042 1177. 0.000
2.7111 0.022 0.043 1215. 0.000
2.7556 0.023 0.044 1253. 0.000
2.8000 0.023 0.045 1292. 0.000
2.8444 0.023 0.046 1331. 0.000
2.8889 0.023 0.047 1371. 0.000
2.9333 0.024 0.048 1412. 0.000
2.9778 0.024 0.049 1454. 0.000
3.0222 0.024 0.050 1496. 0.000
3.0667 0.024 0.051 1539. 0.000
3.1111 0.024 0.052 1582. 0.000
3.1556 0.025 0.053 1626. 0.000
3.2000 0.025 0.054 1671. 0.000
3.2444 0.025 0.056 1716. 0.000
3.2889 0.025 0.057 1763. 0.000
3.3333 0.026 0.058 1810. 0.000
3.3778 0.026 0.059 1857. 0.000
3.4222 0.026 0.060 1905. 0.000
3.4667 0.026 0.061 1954. 0.000
3.5111 0.027 0.063 2004. 0.000
3.5556 0.027 0.064 2054. 0.000
3.6000 0.027 0.065 2105. 0.000
3.6444 0.027 0.066 2157. 0.000
3.6889 0.028 0.067 2210. 0.000
3.7333 0.028 0.069 2263. 0.000
3.7778 0.028 0.070 2317. 0.000
3.8222 0.028 0.071 2371. 0.000
3.8667 0.029 0.073 2427. 0.000
3.9111 0.029 0.074 2483. 0.000
3.9556 0.029 0.075 2540. 0.000
4.0000 0.029 0.076 2597. 0.000
4.0444 0.030 0.078 2656. 0.000
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Mitigated Routing

Channel  1
Bottom Length: 100.00 ft.
Bottom Width: 4.00 ft.
Manning's n: 0.03
Channel bottom slope 1: 1 To 1
Channel Left side slope 0: 1 To 1
Channel right side slope 2: 1 To 1
Discharge Structure
Riser Height: 0 ft.
Riser Diameter: 0 in.
Element Flows To:
Outlet 1 Outlet 2

              Channel Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.009 0.000 0.000 0.000
0.0444 0.009 0.000 1.105 0.000
0.0889 0.009 0.000 3.503 0.000
0.1333 0.009 0.001 6.876 0.000
0.1778 0.010 0.001 11.09 0.000
0.2222 0.010 0.002 16.08 0.000
0.2667 0.010 0.002 21.78 0.000
0.3111 0.010 0.003 28.16 0.000
0.3556 0.010 0.003 35.18 0.000
0.4000 0.011 0.004 42.83 0.000
0.4444 0.011 0.004 51.08 0.000
0.4889 0.011 0.005 59.93 0.000
0.5333 0.011 0.005 69.35 0.000
0.5778 0.012 0.006 79.34 0.000
0.6222 0.012 0.006 89.90 0.000
0.6667 0.012 0.007 101.0 0.000
0.7111 0.012 0.007 112.6 0.000
0.7556 0.012 0.008 124.8 0.000
0.8000 0.013 0.008 137.6 0.000
0.8444 0.013 0.009 150.9 0.000
0.8889 0.013 0.010 164.7 0.000
0.9333 0.013 0.010 179.1 0.000
0.9778 0.013 0.011 194.0 0.000
1.0222 0.014 0.011 209.5 0.000
1.0667 0.014 0.012 225.5 0.000
1.1111 0.014 0.013 242.0 0.000
1.1556 0.014 0.013 259.1 0.000
1.2000 0.015 0.014 276.7 0.000
1.2444 0.015 0.015 294.9 0.000
1.2889 0.015 0.015 313.6 0.000
1.3333 0.015 0.016 332.8 0.000
1.3778 0.015 0.017 352.6 0.000
1.4222 0.016 0.018 373.0 0.000
1.4667 0.016 0.018 393.9 0.000
1.5111 0.016 0.019 415.4 0.000
1.5556 0.016 0.020 437.4 0.000
1.6000 0.017 0.020 460.0 0.000
1.6444 0.017 0.021 483.1 0.000
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1.6889 0.017 0.022 506.8 0.000
1.7333 0.017 0.023 531.1 0.000
1.7778 0.018 0.024 555.9 0.000
1.8222 0.018 0.024 581.4 0.000
1.8667 0.018 0.025 607.4 0.000
1.9111 0.018 0.026 633.9 0.000
1.9556 0.018 0.027 661.1 0.000
2.0000 0.019 0.028 688.8 0.000
2.0444 0.019 0.029 717.2 0.000
2.0889 0.019 0.029 746.1 0.000
2.1333 0.019 0.030 775.6 0.000
2.1778 0.020 0.031 805.7 0.000
2.2222 0.020 0.032 836.5 0.000
2.2667 0.020 0.033 867.8 0.000
2.3111 0.020 0.034 899.7 0.000
2.3556 0.020 0.035 932.3 0.000
2.4000 0.021 0.036 965.5 0.000
2.4444 0.021 0.037 999.2 0.000
2.4889 0.021 0.038 1033. 0.000
2.5333 0.021 0.039 1068. 0.000
2.5778 0.022 0.040 1104. 0.000
2.6222 0.022 0.041 1140. 0.000
2.6667 0.022 0.042 1177. 0.000
2.7111 0.022 0.043 1215. 0.000
2.7556 0.023 0.044 1253. 0.000
2.8000 0.023 0.045 1292. 0.000
2.8444 0.023 0.046 1331. 0.000
2.8889 0.023 0.047 1371. 0.000
2.9333 0.024 0.048 1412. 0.000
2.9778 0.024 0.049 1454. 0.000
3.0222 0.024 0.050 1496. 0.000
3.0667 0.024 0.051 1539. 0.000
3.1111 0.024 0.052 1582. 0.000
3.1556 0.025 0.053 1626. 0.000
3.2000 0.025 0.054 1671. 0.000
3.2444 0.025 0.056 1716. 0.000
3.2889 0.025 0.057 1763. 0.000
3.3333 0.026 0.058 1810. 0.000
3.3778 0.026 0.059 1857. 0.000
3.4222 0.026 0.060 1905. 0.000
3.4667 0.026 0.061 1954. 0.000
3.5111 0.027 0.063 2004. 0.000
3.5556 0.027 0.064 2054. 0.000
3.6000 0.027 0.065 2105. 0.000
3.6444 0.027 0.066 2157. 0.000
3.6889 0.028 0.067 2210. 0.000
3.7333 0.028 0.069 2263. 0.000
3.7778 0.028 0.070 2317. 0.000
3.8222 0.028 0.071 2371. 0.000
3.8667 0.029 0.073 2427. 0.000
3.9111 0.029 0.074 2483. 0.000
3.9556 0.029 0.075 2540. 0.000
4.0000 0.029 0.076 2597. 0.000
4.0444 0.030 0.078 2656. 0.000
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 5.17
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 5.17
Total Impervious Area: 0

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.014711
5 year 0.055076
10 year 0.119766
25 year 0.293534
50 year 0.544176
100 year 0.973154

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.014711
5 year 0.055076
10 year 0.119766
25 year 0.293534
50 year 0.544176
100 year 0.973154

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1956 0.048 0.048
1957 0.012 0.012
1958 0.008 0.008
1959 0.017 0.017
1960 0.016 0.016
1961 0.022 0.022
1962 0.004 0.004
1963 0.270 0.270
1964 0.069 0.069
1965 0.024 0.024



default[1] 2/20/2024 9:05:08 PM Page 10

1966 0.004 0.004
1967 0.020 0.020
1968 0.008 0.008
1969 0.008 0.008
1970 0.016 0.016
1971 0.102 0.102
1972 0.090 0.090
1973 0.004 0.004
1974 0.039 0.039
1975 0.008 0.008
1976 0.045 0.045
1977 0.004 0.004
1978 0.037 0.037
1979 0.004 0.004
1980 0.005 0.005
1981 0.115 0.115
1982 0.196 0.196
1983 0.011 0.011
1984 0.015 0.015
1985 0.004 0.004
1986 0.020 0.020
1987 0.042 0.042
1988 0.004 0.004
1989 0.004 0.004
1990 0.006 0.006
1991 0.383 0.383
1992 2.210 2.210
1993 0.257 0.257
1994 0.004 0.004
1995 0.018 0.018
1996 0.050 0.050
1997 0.029 0.029
1998 0.004 0.004
1999 0.005 0.005
2000 0.003 0.003
2001 0.003 0.003
2002 0.006 0.006
2003 0.051 0.051
2004 0.064 0.064
2005 0.004 0.004
2006 0.004 0.004
2007 0.004 0.004
2008 0.004 0.004
2009 0.013 0.013
2010 0.019 0.019
2011 0.026 0.026

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 2.2097 2.2097
2 0.3832 0.3832
3 0.2703 0.2703
4 0.2573 0.2573
5 0.1963 0.1963
6 0.1152 0.1152
7 0.1021 0.1021
8 0.0899 0.0899
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9 0.0691 0.0691
10 0.0636 0.0636
11 0.0506 0.0506
12 0.0498 0.0498
13 0.0479 0.0479
14 0.0452 0.0452
15 0.0420 0.0420
16 0.0392 0.0392
17 0.0373 0.0373
18 0.0292 0.0292
19 0.0263 0.0263
20 0.0244 0.0244
21 0.0217 0.0217
22 0.0204 0.0204
23 0.0197 0.0197
24 0.0188 0.0188
25 0.0179 0.0179
26 0.0173 0.0173
27 0.0161 0.0161
28 0.0155 0.0155
29 0.0150 0.0150
30 0.0126 0.0126
31 0.0120 0.0120
32 0.0106 0.0106
33 0.0083 0.0083
34 0.0080 0.0080
35 0.0079 0.0079
36 0.0075 0.0075
37 0.0064 0.0064
38 0.0063 0.0063
39 0.0054 0.0054
40 0.0048 0.0048
41 0.0042 0.0042
42 0.0042 0.0042
43 0.0041 0.0041
44 0.0041 0.0041
45 0.0040 0.0040
46 0.0040 0.0040
47 0.0040 0.0040
48 0.0040 0.0040
49 0.0039 0.0039
50 0.0039 0.0039
51 0.0039 0.0039
52 0.0039 0.0039
53 0.0038 0.0038
54 0.0038 0.0038
55 0.0029 0.0029
56 0.0027 0.0027
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0074 382 382 100 Pass
0.0128 219 219 100 Pass
0.0182 155 155 100 Pass
0.0236 119 119 100 Pass
0.0290 96 96 100 Pass
0.0345 82 82 100 Pass
0.0399 69 69 100 Pass
0.0453 54 54 100 Pass
0.0507 45 45 100 Pass
0.0562 41 41 100 Pass
0.0616 40 40 100 Pass
0.0670 39 39 100 Pass
0.0724 36 36 100 Pass
0.0778 32 32 100 Pass
0.0833 31 31 100 Pass
0.0887 30 30 100 Pass
0.0941 28 28 100 Pass
0.0995 26 26 100 Pass
0.1050 25 25 100 Pass
0.1104 25 25 100 Pass
0.1158 23 23 100 Pass
0.1212 23 23 100 Pass
0.1266 22 22 100 Pass
0.1321 22 22 100 Pass
0.1375 22 22 100 Pass
0.1429 22 22 100 Pass
0.1483 21 21 100 Pass
0.1538 21 21 100 Pass
0.1592 21 21 100 Pass
0.1646 20 20 100 Pass
0.1700 20 20 100 Pass
0.1755 20 20 100 Pass
0.1809 19 19 100 Pass
0.1863 19 19 100 Pass
0.1917 19 19 100 Pass
0.1971 17 17 100 Pass
0.2026 17 17 100 Pass
0.2080 17 17 100 Pass
0.2134 17 17 100 Pass
0.2188 17 17 100 Pass
0.2243 17 17 100 Pass
0.2297 17 17 100 Pass
0.2351 16 16 100 Pass
0.2405 16 16 100 Pass
0.2459 16 16 100 Pass
0.2514 16 16 100 Pass
0.2568 15 15 100 Pass
0.2622 13 13 100 Pass
0.2676 13 13 100 Pass
0.2731 11 11 100 Pass
0.2785 10 10 100 Pass
0.2839 10 10 100 Pass
0.2893 10 10 100 Pass
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0.2947 10 10 100 Pass
0.3002 10 10 100 Pass
0.3056 10 10 100 Pass
0.3110 10 10 100 Pass
0.3164 10 10 100 Pass
0.3219 9 9 100 Pass
0.3273 9 9 100 Pass
0.3327 9 9 100 Pass
0.3381 8 8 100 Pass
0.3435 8 8 100 Pass
0.3490 8 8 100 Pass
0.3544 8 8 100 Pass
0.3598 8 8 100 Pass
0.3652 8 8 100 Pass
0.3707 8 8 100 Pass
0.3761 8 8 100 Pass
0.3815 8 8 100 Pass
0.3869 7 7 100 Pass
0.3923 7 7 100 Pass
0.3978 7 7 100 Pass
0.4032 6 6 100 Pass
0.4086 6 6 100 Pass
0.4140 6 6 100 Pass
0.4195 6 6 100 Pass
0.4249 6 6 100 Pass
0.4303 6 6 100 Pass
0.4357 6 6 100 Pass
0.4411 6 6 100 Pass
0.4466 5 5 100 Pass
0.4520 5 5 100 Pass
0.4574 5 5 100 Pass
0.4628 5 5 100 Pass
0.4683 5 5 100 Pass
0.4737 5 5 100 Pass
0.4791 5 5 100 Pass
0.4845 5 5 100 Pass
0.4900 5 5 100 Pass
0.4954 5 5 100 Pass
0.5008 5 5 100 Pass
0.5062 5 5 100 Pass
0.5116 5 5 100 Pass
0.5171 5 5 100 Pass
0.5225 5 5 100 Pass
0.5279 5 5 100 Pass
0.5333 5 5 100 Pass
0.5388 5 5 100 Pass
0.5442 5 5 100 Pass
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Water Quality
Water Quality BMP Flow and Volume for POC #1
On-line facility volume: 0 acre-feet
On-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
Off-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
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LID Report



default[1] 2/20/2024 9:05:13 PM Page 16

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       1955 10 01        END    2011 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   default[1].wdm
MESSU      25   Predefault[1].MES
           27   Predefault[1].L61
           28   Predefault[1].L62
           30   POCdefault[1]1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND       2
      RCHRES       1
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Channel  1                  MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
    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#   ***
Basin  1 - Parcel 1 Church***
PERLND   2                        5.17     RCHRES   1      2
PERLND   2                        5.17     RCHRES   1      3

******Routing******
RCHRES   1                           1     COPY   501     16
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     Channel  1              1    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                                      ***
    # -  #  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  0  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      0.02       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  0.0  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
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FTABLES
  FTABLE      1
   91    4
     Depth      Area    Volume  Outflow1 Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.009183  0.000000  0.000000  
  0.044444  0.009395  0.000413  1.105418  
  0.088889  0.009608  0.000835  3.503192  
  0.133333  0.009821  0.001267  6.876030  
  0.177778  0.010035  0.001708  11.09462  
  0.222222  0.010248  0.002159  16.08113  
  0.266667  0.010463  0.002619  21.78243  
  0.311111  0.010677  0.003089  28.15976  
  0.355556  0.010892  0.003568  35.18377  
  0.400000  0.011107  0.004057  42.83156  
  0.444444  0.011323  0.004556  51.08503  
  0.488889  0.011539  0.005064  59.92968  
  0.533333  0.011756  0.005581  69.35382  
  0.577778  0.011972  0.006109  79.34799  
  0.622222  0.012189  0.006645  89.90457  
  0.666667  0.012407  0.007192  101.0174  
  0.711111  0.012625  0.007748  112.6816  
  0.755556  0.012843  0.008314  124.8932  
  0.800000  0.013062  0.008890  137.6493  
  0.844444  0.013280  0.009475  150.9477  
  0.888889  0.013500  0.010070  164.7867  
  0.933333  0.013719  0.010675  179.1654  
  0.977778  0.013939  0.011290  194.0833  
  1.022222  0.014160  0.011914  209.5401  
  1.066667  0.014381  0.012549  225.5362  
  1.111111  0.014602  0.013193  242.0722  
  1.155556  0.014823  0.013846  259.1489  
  1.200000  0.015045  0.014510  276.7676  
  1.244444  0.015267  0.015184  294.9296  
  1.288889  0.015490  0.015867  313.6365  
  1.333333  0.015713  0.016561  332.8900  
  1.377778  0.015936  0.017264  352.6921  
  1.422222  0.016160  0.017977  373.0448  
  1.466667  0.016384  0.018700  393.9504  
  1.511111  0.016608  0.019434  415.4112  
  1.555556  0.016833  0.020177  437.4297  
  1.600000  0.017058  0.020930  460.0083  
  1.644444  0.017283  0.021693  483.1497  
  1.688889  0.017509  0.022466  506.8567  
  1.733333  0.017735  0.023249  531.1319  
  1.777778  0.017962  0.024043  555.9782  
  1.822222  0.018189  0.024846  581.3985  
  1.866667  0.018416  0.025659  607.3957  
  1.911111  0.018644  0.026483  633.9730  
  1.955556  0.018872  0.027317  661.1332  
  2.000000  0.019100  0.028160  688.8796  
  2.044444  0.019329  0.029014  717.2151  
  2.088889  0.019558  0.029879  746.1431  
  2.133333  0.019787  0.030753  775.6666  
  2.177778  0.020017  0.031637  805.7888  
  2.222222  0.020247  0.032532  836.5131  
  2.266667  0.020478  0.033437  867.8426  
  2.311111  0.020709  0.034352  899.7807  
  2.355556  0.020940  0.035278  932.3307  
  2.400000  0.021172  0.036214  965.4958  
  2.444444  0.021404  0.037160  999.2794  
  2.488889  0.021636  0.038116  1033.685  
  2.533333  0.021869  0.039083  1068.715  
  2.577778  0.022102  0.040060  1104.375  
  2.622222  0.022335  0.041048  1140.666  
  2.666667  0.022569  0.042046  1177.592  
  2.711111  0.022803  0.043054  1215.157  
  2.755556  0.023038  0.044073  1253.365  
  2.800000  0.023273  0.045102  1292.217  
  2.844444  0.023508  0.046141  1331.719  
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  2.888889  0.023744  0.047191  1371.873  
  2.933333  0.023980  0.048252  1412.683  
  2.977778  0.024216  0.049323  1454.152  
  3.022222  0.024453  0.050404  1496.283  
  3.066667  0.024690  0.051496  1539.081  
  3.111111  0.024927  0.052599  1582.548  
  3.155556  0.025165  0.053712  1626.688  
  3.200000  0.025403  0.054836  1671.504  
  3.244444  0.025642  0.055970  1717.000  
  3.288889  0.025881  0.057115  1763.178  
  3.333333  0.026120  0.058271  1810.044  
  3.377778  0.026359  0.059437  1857.599  
  3.422222  0.026599  0.060614  1905.848  
  3.466667  0.026840  0.061801  1954.794  
  3.511111  0.027080  0.063000  2004.440  
  3.555556  0.027321  0.064209  2054.789  
  3.600000  0.027563  0.065428  2105.846  
  3.644444  0.027805  0.066659  2157.613  
  3.688889  0.028047  0.067900  2210.094  
  3.733333  0.028289  0.069152  2263.292  
  3.777778  0.028532  0.070414  2317.211  
  3.822222  0.028775  0.071688  2371.854  
  3.866667  0.029019  0.072972  2427.224  
  3.911111  0.029263  0.074267  2483.326  
  3.955556  0.029507  0.075573  2540.161  
  4.000000  0.029752  0.076890  2597.734  
  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   STAGE  1 1        1      WDM   1001 STAG     ENGL      REPL
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        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       16
RCHRES     ROFLOW                          COPY           INPUT  MEAN
  END MASS-LINK   16

END MASS-LINK

END RUN
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Mitigated UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1955 10 01        END    2011 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   default[1].wdm
MESSU      25   Mitdefault[1].MES
           27   Mitdefault[1].L61
           28   Mitdefault[1].L62
           30   POCdefault[1]1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND       2
      RCHRES       1
      COPY         1
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Channel  1                  MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
    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    
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  END PRINT-INFO

  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  
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  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Basin  1***
PERLND   2                        5.17     RCHRES   1      2
PERLND   2                        5.17     RCHRES   1      3

******Routing******
PERLND   2                        5.17     COPY     1     12
PERLND   2                        5.17     COPY     1     13
RCHRES   1                           1     COPY   501     16
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     Channel  1              1    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                                      ***
    # -  #  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  0  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      0.02       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  0.0  0.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
  END HYDR-INIT
END RCHRES
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SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
  FTABLE      1
   91    4
     Depth      Area    Volume  Outflow1 Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.009183  0.000000  0.000000  
  0.044444  0.009395  0.000413  1.105418  
  0.088889  0.009608  0.000835  3.503192  
  0.133333  0.009821  0.001267  6.876030  
  0.177778  0.010035  0.001708  11.09462  
  0.222222  0.010248  0.002159  16.08113  
  0.266667  0.010463  0.002619  21.78243  
  0.311111  0.010677  0.003089  28.15976  
  0.355556  0.010892  0.003568  35.18377  
  0.400000  0.011107  0.004057  42.83156  
  0.444444  0.011323  0.004556  51.08503  
  0.488889  0.011539  0.005064  59.92968  
  0.533333  0.011756  0.005581  69.35382  
  0.577778  0.011972  0.006109  79.34799  
  0.622222  0.012189  0.006645  89.90457  
  0.666667  0.012407  0.007192  101.0174  
  0.711111  0.012625  0.007748  112.6816  
  0.755556  0.012843  0.008314  124.8932  
  0.800000  0.013062  0.008890  137.6493  
  0.844444  0.013280  0.009475  150.9477  
  0.888889  0.013500  0.010070  164.7867  
  0.933333  0.013719  0.010675  179.1654  
  0.977778  0.013939  0.011290  194.0833  
  1.022222  0.014160  0.011914  209.5401  
  1.066667  0.014381  0.012549  225.5362  
  1.111111  0.014602  0.013193  242.0722  
  1.155556  0.014823  0.013846  259.1489  
  1.200000  0.015045  0.014510  276.7676  
  1.244444  0.015267  0.015184  294.9296  
  1.288889  0.015490  0.015867  313.6365  
  1.333333  0.015713  0.016561  332.8900  
  1.377778  0.015936  0.017264  352.6921  
  1.422222  0.016160  0.017977  373.0448  
  1.466667  0.016384  0.018700  393.9504  
  1.511111  0.016608  0.019434  415.4112  
  1.555556  0.016833  0.020177  437.4297  
  1.600000  0.017058  0.020930  460.0083  
  1.644444  0.017283  0.021693  483.1497  
  1.688889  0.017509  0.022466  506.8567  
  1.733333  0.017735  0.023249  531.1319  
  1.777778  0.017962  0.024043  555.9782  
  1.822222  0.018189  0.024846  581.3985  
  1.866667  0.018416  0.025659  607.3957  
  1.911111  0.018644  0.026483  633.9730  
  1.955556  0.018872  0.027317  661.1332  
  2.000000  0.019100  0.028160  688.8796  
  2.044444  0.019329  0.029014  717.2151  
  2.088889  0.019558  0.029879  746.1431  
  2.133333  0.019787  0.030753  775.6666  
  2.177778  0.020017  0.031637  805.7888  
  2.222222  0.020247  0.032532  836.5131  
  2.266667  0.020478  0.033437  867.8426  
  2.311111  0.020709  0.034352  899.7807  
  2.355556  0.020940  0.035278  932.3307  
  2.400000  0.021172  0.036214  965.4958  
  2.444444  0.021404  0.037160  999.2794  
  2.488889  0.021636  0.038116  1033.685  
  2.533333  0.021869  0.039083  1068.715  
  2.577778  0.022102  0.040060  1104.375  
  2.622222  0.022335  0.041048  1140.666  
  2.666667  0.022569  0.042046  1177.592  
  2.711111  0.022803  0.043054  1215.157  
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  2.755556  0.023038  0.044073  1253.365  
  2.800000  0.023273  0.045102  1292.217  
  2.844444  0.023508  0.046141  1331.719  
  2.888889  0.023744  0.047191  1371.873  
  2.933333  0.023980  0.048252  1412.683  
  2.977778  0.024216  0.049323  1454.152  
  3.022222  0.024453  0.050404  1496.283  
  3.066667  0.024690  0.051496  1539.081  
  3.111111  0.024927  0.052599  1582.548  
  3.155556  0.025165  0.053712  1626.688  
  3.200000  0.025403  0.054836  1671.504  
  3.244444  0.025642  0.055970  1717.000  
  3.288889  0.025881  0.057115  1763.178  
  3.333333  0.026120  0.058271  1810.044  
  3.377778  0.026359  0.059437  1857.599  
  3.422222  0.026599  0.060614  1905.848  
  3.466667  0.026840  0.061801  1954.794  
  3.511111  0.027080  0.063000  2004.440  
  3.555556  0.027321  0.064209  2054.789  
  3.600000  0.027563  0.065428  2105.846  
  3.644444  0.027805  0.066659  2157.613  
  3.688889  0.028047  0.067900  2210.094  
  3.733333  0.028289  0.069152  2263.292  
  3.777778  0.028532  0.070414  2317.211  
  3.822222  0.028775  0.071688  2371.854  
  3.866667  0.029019  0.072972  2427.224  
  3.911111  0.029263  0.074267  2483.326  
  3.955556  0.029507  0.075573  2540.161  
  4.000000  0.029752  0.076890  2597.734  
  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   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
COPY   501 OUTPUT MEAN   1 1     48.4      WDM    801 FLOW     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK        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       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
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  MASS-LINK       16
RCHRES     ROFLOW                          COPY           INPUT  MEAN
  END MASS-LINK   16

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. 2005-2024; 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


 

 

DRAINAGE CONTROL PLAN 
Attachment 2 

Construction SWPPP Report 

Please note: 
The Construction SWPPP has not
been included for this Preliminary
Short Subdivision Submittal



 

 

DRAINAGE CONTROL PLAN  
Attachment 3 

Soils Report 



Soil Map—Thurston County Area, Washington
(Gateway Christian Prelim Short Sub)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/25/2024
Page 1 of 3

52
13

90
0

52
13

95
0

52
14

00
0

52
14

05
0

52
14

10
0

52
14

15
0

52
14

20
0

52
13

90
0

52
13

95
0

52
14

00
0

52
14

05
0

52
14

10
0

52
14

15
0

52
14

20
0

516580 516630 516680 516730 516780 516830 516880 516930 516980 517030 517080

516580 516630 516680 516730 516780 516830 516880 516930 516980 517030 517080

47°  4' 52'' N
12

2°
  4

6'
 5

4'
' W

47°  4' 52'' N

12
2°

  4
6'

 2
8'

' W

47°  4' 41'' N

12
2°

  4
6'

 5
4'

' W

47°  4' 41'' N

12
2°

  4
6'

 2
8'

' W

N

Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 10N WGS84
0 100 200 400 600

Feet
0 35 70 140 210

Meters
Map Scale: 1:2,470 if printed on A landscape (11" x 8.5") sheet.

Soil Map may not be valid at this scale.



MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
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Map Unit Legend

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

2 Alderwood gravelly sandy 
loam, 8 to 15 percent slopes

3.4 10.7%

33 Everett very gravelly sandy 
loam, 8 to 15 percent slopes

28.1 89.3%

Totals for Area of Interest 31.4 100.0%
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Thurston County Area, Washington

33—Everett very gravelly sandy loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2t62b
Elevation: 30 to 900 feet
Mean annual precipitation: 35 to 91 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 180 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Everett and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Everett

Setting
Landform: Moraines, eskers, kames
Landform position (two-dimensional): Shoulder, footslope
Landform position (three-dimensional): Base slope, crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Sandy and gravelly glacial outwash

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 3 inches: very gravelly sandy loam
Bw - 3 to 24 inches: very gravelly sandy loam
C1 - 24 to 35 inches: very gravelly loamy sand
C2 - 35 to 60 inches: extremely cobbly coarse sand

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High 

(1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: A
Ecological site: F002XA004WA - Puget Lowlands Forest

Map Unit Description: Everett very gravelly sandy loam, 8 to 15 percent slopes---Thurston 
County Area, Washington
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Forage suitability group: Droughty Soils (G002XN402WA), 
Droughty Soils (G002XS401WA), Droughty Soils 
(G002XF403WA)

Other vegetative classification: Droughty Soils (G002XN402WA), 
Droughty Soils (G002XS401WA), Droughty Soils 
(G002XF403WA)

Hydric soil rating: No

Minor Components

Alderwood
Percent of map unit: 10 percent
Landform: Hills, ridges
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Nose slope, talf
Down-slope shape: Convex, linear
Across-slope shape: Convex
Hydric soil rating: No

Indianola
Percent of map unit: 10 percent
Landform: Kames, eskers, terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Data Source Information

Soil Survey Area: Thurston County Area, Washington
Survey Area Data: Version 17, Aug 29, 2023

Map Unit Description: Everett very gravelly sandy loam, 8 to 15 percent slopes---Thurston 
County Area, Washington

Gateway Christian Prelim Short Sub

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/25/2024
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DRAINAGE CONTROL PLAN  
Attachment 4 

2014 Gateway Christian Center Drainage Plans  

 Utility Extension and Frontage Improvement Drawings 
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Armor Storage

Target

HOA

This parcel might have 
their own facilities

North Thurston Life Center aka Gateway church

Turning Point Church

some of the acreages are off

BP & Apartments
















