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The 2019 Stormwater Management Manual for Western Washington (SWMMWW) was used as a reference for the 

preparation of this report. 

 

SECTION A -PROJECT OVERVIEW  

 

The Woodland Library project is located on an approximately 1.43-acre parcel in Woodland, Washington, just 

west of Interstate-5. The site is bounded on the east and north by Lakeshore Drive, to the west by an existing 

residence and Goerig Street, and to the south by commercial buildings and grassland. The project will be 

constructed in one phase as shown in the Stormwater Plan located in Appendix B. The project proposes a 

one-story, approximately 7,600 SF building, 11,839 SF of pavement for parking, 8,240 SF of concrete 

pedestrian pathways and plaza area, and 817 SF of gravel pedestrian pathways. The site will provide 

ingress/egress at the northwest corner of the property, onto Lakeshore Drive. Frontage improvements along 

Lakeshore Drive will be constructed under a separate permit and are under construction as of December 2022. 

 

The site gradually slopes to a low spot on the south side of the site. Adjacent properties are higher than the 

subject property with steep slopes to the northeast.  

 

The existing site topography and drainage patterns are shown on the pre-developed basin delineation map in 

Appendix A of the report. Threshold Discharge Area (TDA) #1 drains via infiltration on the site.  

 

The proposed on-site stormwater system will utilize a bioretention facility for water quality treatment of on-site 

runoff from pollution-generating surfaces. For water quantity control, a Contech CMP large diameter perforated 

infiltration pipe will be utilized. These systems will be utilized to infiltrate all runoff. The western portion of the 

site, approximately 28,612 SF, will drain towards the bioretention facility located at the south of the site. The 

bioretention facility is approximately 2438 SF, sized to infiltrate at least 91% of the runoff from pollution 

generating surfaces, with the overflow conveyed to the infiltration facility. The remainder of the site will be 

directly conveyed to the infiltration facility. The stormwater facilities on site will be designed in accordance with 

the 2019 Department of Ecology Stormwater Management Manual for Western Washington (SWMMWW).  The 

on-site stormwater system will be privately operated and maintained. 
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SECTION B – MINIMUM REQUIREMENTS 

 

Minimum Requirements #1–#9 apply to the Project per the flow charts in Figure 2.4.1 and Figure 2.4.2 in the 

2019 Department of Ecology Stormwater Management Manual for Western Washington (SWMMWW). All 

Minimum Requirements will apply to the development activity.  

 

Minimum Requirement #1: Preparation of Stormwater Site Plans 

All projects meeting the thresholds in Figure 2.4 Applicability of the Minimum Requirements shall prepare a 

Stormwater Site Plan for local government review. Stormwater Site Plans shall use site-appropriate 

development principles, as required and encouraged by local development codes, to retain native vegetation 

and minimize impervious surfaces to the extent feasible. Stormwater Site Plans shall be prepared in 

accordance with Chapter 1-3 – Preparation of Stormwater Site Plans of the 2019 SWMMWW. 

 

A stormwater plan has been prepared in accordance with Chapter I-3 of the 2019 SWMMWW. The 

stormwater plan is provided in Appendix B. 
 

Minimum Requirement #2: Construction Stormwater Pollution Prevention (SWPP) 

All new development and redevelopment projects are responsible for preventing erosion and discharge of 

sediment and other pollutants into receiving waters. Projects which result in 2,000 square feet or more of 

new plus replaced hard surface area, or which disturb 7,000 square feet or more of land must prepare a 

Construction Stormwater Pollution Prevention Plan (SWPPP) as part of the Stormwater Site Plan (see 2.5.1 

Minimum Requirement #1: Preparation of Stormwater Site Plans). 

 

A site specific SWPPP will be prepared and approved prior to construction activities. The SWPPP will be 

prepared in accordance with Chapter II-3 of the 2019 SWMMWW.  

 

Minimum Requirement #3: Source Control of Pollution 

All known, available and reasonable source control BMPs must be applied to all projects. Source control 

BMPs must be selected, designed, and maintained according to this manual. 

 

Source control for the project includes preventive maintenance procedures presented in the operations 

and maintenance manual and formation of a pollution prevention team which will be listed in the SWPPP. 

Other source control shall be in the form of installation of silt fence, stabilized construction entrance, inlet 

protection, and plastic sheeting. One stormwater treatment facility (bioretention facility) is provided for 

post development structural source control to prevent pollutants from entering the City’s stormwater 

system. All runoff from pollutant generating surfaces is treated and infiltrated on-site.  

 

Minimum Requirement #4: Preservation of Natural Drainage Systems and Outfalls 

Natural drainage patterns shall be maintained, and discharges from the project site shall occur at the 

natural location, to the maximum extent practicable. The manner by which runoff is discharged from the 

project site must not cause a significant adverse impact to downstream receiving waters and downgradient 

properties. All outfalls require energy dissipation. 

 

Preservation of natural drainage patterns will be protected to the maximum extent possible.  The project 

will infiltrate and detain all site runoff.  
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Minimum Requirement #5: On-site Stormwater Management BMP’s 

Projects shall employ On-site Stormwater Management BMPs in accordance with the following projects 

thresholds, standards, and lists to infiltrate, disperse, and retain stormwater runoff on-site to the extent 

feasible without causing flooding or erosion impacts. 

 

Site parameters influencing stormwater design include existing topography, infiltration rates and 

groundwater elevations. When determining the most appropriate BMP’s for the development, List #2 and 

LID performance standard was implemented.  When evaluating the design criteria, infiltrating stormwater 

runoff was selected and implemented as site conditions allowed. The geotechnical investigation 

approximated groundwater to be present at a depth of 9 feet below ground surface (bgs). Infiltration testing 

at two test pits resulted in a field measured rate of 28 inches per hour at the south and east side of the site. 

The geotechnical report is included in Appendix C.  

 

On-site stormwater from pollutant generating surfaces will be treated and infiltrated through the 

bioretention facility. On-site stormwater from the remainder of the site will be conveyed to an underground 

infiltration and retention facility that utilizes Contech Perforated CMP pipe. All on-site stormwater will be 

infiltrated through these two facilities. The stormwater plan is submitted with this report and is in Appendix 

B, it identifies the locations and sizes of the proposed stormwater BMPs.  

 

Minimum Requirement #6: Runoff Treatment 

When assessing a project against the following thresholds, only consider those hard and pervious surfaces 

that are subject to this minimum requirement as determined in 2.4 Applicability of the Minimum 

Requirements of the 2014 SWMMWW.  

The following require construction of stormwater treatment facilities: 

• Projects in which the total of, pollution-generating hard surface (PGHS) is 5,000 square feet or more 

in a threshold discharge area of the project, or 

• Projects in which the total of pollution-generating pervious surfaces (PGPS) – not including 

permeable pavements – is three-quarters (3/4) of an acre or more in a threshold discharge area, and 

from which there will be a surface discharge in a natural or man-made conveyance system from 

the site 

 

The project exceeds the threshold of allowable pollution generating impervious surfaces; therefore, the 

site must meet the runoff treatment requirements listed in Minimum Requirement #6, in the Stormwater 

Manual.  The pollution generating surfaces from the project will be treated using a bioretention facility. 

This facility is sized to treat 0.65 acres, which encompasses all the pollution generating surfaces on-site. 

The stormwater plan and 2019 SWMMWW Typical Bioretention detail are in Appendix B. 

 

Minimum Requirement #7: Flow Control 

Projects must provide flow control to reduce the impacts of stormwater runoff from hard surfaces and land 

cover conversions. The requirement below applies to projects that discharge stormwater directly, or indirectly 

through a conveyance system, into a fresh waterbody. 

 

Stormwater from the proposed site does not discharge directly or indirectly into a fresh waterbody. The 

site has a measured infiltration rate of 28 inches per hour near the south and east sides of the site. 

Multiple storm facilities will be utilized to use the infiltration available on-site. Stormwater facilities are 

designed as infiltration systems through the usage of Contech large diameter CMP pipe and a 
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bioretention basin to infiltrate the stormwater runoff. All stormwater runoff will be infiltrated on-site. The 

results from the WWHM are in Appendix D of this report.  

 

Minimum Requirement #8: Wetlands Protection 

The requirements below apply only to projects whose stormwater discharges into a wetland, either directly or 

indirectly through a conveyance system. 

 

Stormwater from the proposed site does not discharge directly or indirectly to a wetland. 

 

Minimum Requirement #9: Operation and Maintenance 

An operation and maintenance manual that is consistent with the provisions in Volume V (p.765) shall be 

provided for proposed stormwater facilities and BMPs, and the party (or parties) responsible for maintenance 

and operation shall be identified. At private facilities, a copy of the operation and maintenance manual shall 

be retained on-site or within reasonable access to the site and shall be transferred with the property to the 

new owner. For public facilities, a copy of the operation and maintenance manual shall be retained in the 

appropriate department. A log of maintenance activity that indicates what actions were taken shall be kept 

and be available for inspection by the local government. 
 

Operation and Maintenance Manuals are provided in Appendix E. 

 

Land-disturbing activities include construction of the new development which includes buildings, road, 

sidewalk, utilities, landscaping and stormwater facilities. Table 1 shows the developed areas of this project. 

 

Private land-disturbing activities include construction of the new development which includes buildings, 

parking lot, sidewalk, utilities, landscaping and stormwater facilities. Table 1 shows the private developed 

areas of this project. 

Table 1. Private Land-Disturbing Activity 

Activity Area (acres) 

Existing Pervious Surface 1.43 

Existing Impervious Surface 0 

New Impervious Surface  0.65 

Native Vegetation Converted to Lawn/Landscaping 0.78 

Land-Disturbing Activity  1.43 
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SECTION C - SOILS EVALUATION 

 

The Natural Resources Conservation Service (NRCS) soils map indicates the onsite soils to be Clato silt loam 

and Pilchuck loamy fine sand. Clato silt loam is classified as hydrologic soil group B. Pilchuck loamy fine sand 

is classified as hydrologic soil group A. The geotechnical investigation approximated groundwater to be 

present at a depth of 9 feet bgs. Infiltration testing at two test pits resulted in a rate of 28 inches per hour. A 

factor of safety of 4.5 was used and the derived design infiltration rate used was 6.2 inches per hour. The 

Geotechnical Engineering Report prepared by PBS Engineering and Environmental, Inc. dated September 22, 

2022, is in Appendix C of this report.  

 

SECTION D - SOURCE CONTROL 

 

Source control for this project will consist of but not limited to: 

S411 – BMPs for Landscaping and Lawn / Vegetation Management 

S417 – BMPs for Maintenance of Stormwater Drainage and Treatment Systems 

S421 – BMPs for Parking and Storage of Vehicles and Equipment 

 

SECTION E - ON-SITE STORMWATER MANAGEMENT BMPS 

 

The proposed Woodland Library development area is broken up into two separate drainage sub-basins (Site 

Basin West and Site Basin East). Site Basin West is routed to the bioretention facility. Site East is routed to the 

infiltration facility. The bioretention facility is utilized for treatment. The infiltration facility is a Contech large 

diameter CMP system designed to infiltrate runoff from Site Basin East and overflow from the bioretention 

facility. Both facilities have been designed with a factor of safety of 4.5. This infiltration system will infiltrate 

100% of the WWHM continuous model. The stormwater facilities meet LID requirements, matching developed 

discharge durations to pre-developed durations for 8% of the 2-year peak flow to 50% of the 2-year peak 

flow, by providing 100% infiltration on site. 

 

All of landscaping soil areas shall meet the quality and depth as defined in BMP T5.13. For these reasons, the 

proposed landscape areas are modeled as “forest, flat” instead of lawn as specified in the 2014 Stormwater 

Manual. 

 

Basin areas used for the analysis are shown in Appendix A.  A summary of the Basin areas which are being 

analyzed for stormwater quality and quantity control are provided in Table 2 below: 

 

Table 2: Basin Area Descriptions 

Basin Description 

West 

• Site Basin West Facility, a bioretention system infiltrates the 100-year storm event 

at 91% for the entire west basin area.  

• Overflow from Site Basin West Facility is conveyed to Site Basin East Facility 

• Parking, drive aisles, sidewalks, and portions of landscaping will overland flow to 

catch basins that will be conveyed to the Site Basin West Facility. 

East 

• Site Basin East Facility, a Contech large diameter CMP infiltration system infiltrates 

the 100-year storm event at 100% for the entire East basin area and overflow from 

Site Basin West Facility.  

• Sidewalks, roof area, and portions of landscaping will overland flow to catch basins 

that will drain directly to the underground infiltration facility. 
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On-site stormwater management BMPs have been implemented to the maximum extent possible. See 

Appendix A for Basin Map. 

 

SECTION F- RUNOFF TREATMENT ANALYSIS AND DESIGN 

 

The project must meet minimum requirements for Basic Runoff Treatment detailed in the SWMMWW. Volume 

3, Chapter 1 of the manual provides guidelines for development of treatment facilities, which must remove 

pollutants contained in stormwater runoff, including various suspended solids, metals, bacteria, viruses, and 

organics. The chapter provides a list of acceptable treatment methods and required maintenance activities.  

 

The project proposes use of bioretention, treating runoff from the pollution generating surfaces that are 

proposed with the development of the site. Calculations required to design the bioretention facility were 

performed in accordance with Volume 5, Chapter 7 of the SWMMWW. The bioretention facility is sized to 

treat at least 91% of the runoff volume from pollution generating surfaces when a continuous runoff model is 

used to estimate design flows. This project used continuous modeling in the Western Washington Hydrology 

Model 2012 (WWHM) to estimate water quality flow rate for the bioretention facility. The results from the 

WWHM are in Appendix D of this report. Inlets upstream of the quantity control facility (infiltration facility), 

are designed to be sumped to provide further treatment. 

 

The bioretention facility is designed to include an overflow structure for flows exceeding the treatment rate, as 

allowed by the SWMMWW. Overflow from the bioretention facility will be conveyed to the quantity control 

facility. The stormwater plan and SWMMWW Typical Bioretention detail are in Appendix B. 

 

Sidewalks, landscape areas, and roof areas in Site Basin East will be conveyed through separate drainage 

systems that allow for the non-pollution generating surface areas to be routed directly to the quantity control 

facility and bypass the bioretention system. Summary of the contributing drainage area for the bioretention 

treatment system in Site Basin West is provided in Table 3 below. 

 

Table 3: Site Basin West Contributing Drainage Area for Bioretention Water Quality Treatment System 

Surfacing Area (Square Feet) Area (Acre) WWHM Description 

Parking Lot  12,159 0.27 Parking, Flat 

Sidewalk 2,130 0.05 Sidewalk, Flat 

Landscape 14,323 0.33 Forest, Flat (A/B) 

Total 28,612 0.65 -- 

 

The on-site facilities will be privately maintained and operated. Required maintenance will be performed 

based on inspection results. Potential maintenance activities include removal of sediment, trash, and debris 

accumulation.  
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SECTION G – FLOW CONTROL ANALYSIS AND DESIGN 

 

As mentioned previously, the project will implement infiltration as flow control in all stormwater facilities. One 

stormwater facility will use bioretention and the other will use perforated pipe for infiltration. The stormwater 

facilities shall meet LID requirements, matching developed discharge durations to pre-developed durations for 

8% of the 2-year peak flow to 50% of the 2-year peak flow, by providing 100% infiltration on site.  

 

Infiltration rates have been tested at the site and infiltration is deemed adequate for quantity control of the 

stormwater runoff generated by the project. The geotechnical report measured infiltration rates at 28 inches 

per hour for both Test Pits. See Appendix C for the Geotechnical Report dated September 22, 2022.  

 

Site Basin West is proposed to use a bioretention facility as flow control. The bioretention facility is located 

near Test Pit 1 which had a tested infiltration rate of 28 inches per hour. The bioretention facility is designed 

with an overflow outlet and a correction factor of 4.5 was applied, yielding a design infiltration rate of 6.2 

inches per hour. A summary of the contributing drainage area from Site Basin West to the bioretention facility 

is provided in Table 3.  

 

Site Basin East is proposed to infiltrate stormwater runoff as flow control, utilizing Contech CMP pipe. This 

infiltration facility is located near Test Pit 2 which had a tested infiltration rate of 28 inches per hour. The 

infiltration facility is designed without an overflow outlet, and a correction factor of 4.5 was applied, yielding a 

design infiltration rate of 6.2 inches per hour. The infiltration facility was sized to accommodate runoff from 

Site Basin East and the overflow from the bioretention facility. A summary of the contributing drainage area 

from Site Basin East to the infiltration facility is provided in Table 4 and a synopsis of the Contech CMP 

infiltration facility is provided in Table 5. 

 

Table 4: Site Basin East Drainage area to Contech Pipe Infiltration System 

Surfacing Area (Square Feet) Area (Acre) WWHM Description 

Sidewalk 6,671 0.15 Sidewalk, Flat 

Landscape 19,589 0.46 Lawn, Flat (SG1) 

Roof 7,599 0.17 Roof tops, Flat 

Total 177,458 0.78 -- 

  

Table 5: Site Basin East Infiltration Facility Geometry Summary 

Parameter Description 

Rock Storage 70’ L x 12’ W x 7’ D  

Tested Infiltration Rate  28  in/hr 

Adjusted Infiltration Rate 6.2 in/hr 

Pipe Storage  Contech 24”Ø Perforated CMP 

Underdrain N/A 

Overflow Riser N/A  

Discharge Pipe N/A 

Volume Infiltrated 100.00% 

 

 

The stormwater plan is in Appendix B of this report. A copy of the geotechnical report for this project can be 

found in Appendix C and Appendix D contains the WWHM report showing the facility sizing results. 
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On-site stormwater management BMPs have been implemented to the maximum extent possible. The 

landscaping soil shall meet the quality and depth as defined in BMP T5.13. All landscape areas will be planted 

in accordance with landscaping requirements however, the credits from the trees do not significantly reduce 

the water quality requirements and were not utilized in the water quality and quantity calculations.  See 

Appendix A for Basin Map. 

 

SECTION H – WETLAND PROTECTION 

 

The Project does not discharge into a wetland, directly or indirectly; therefore, the wetlands protection 

requirements, listed in Minimum Requirement #8 of the Stormwater Management Manual for Western 

Washington (SWMMWW) do not apply. 

 

SECTION I – OTHER PERMITS 

 

A construction stormwater permit by the Department of Ecology (ECY) will be obtained for this project as it 

exceeds the minimum threshold of one acre in size and offsite discharge.  

 

Underground Injection Control is also required as this site uses pipe systems to infiltrate post construction 

stormwater.  

 

These permits will be obtained before construction and will be found in Appendix F once obtained. 

 

SECTION J – CONVEYANCE SYSTEMS ANALYSIS & DESIGN 

 

The conveyance calculations were performed using HydroCAD.  These calculations were made under the 

condition of the 10 year 24-hour storm event. See Appendix D for conveyance calculations.  The location and 

sizes of all stormwater conveyance systems are provided in the stormwater plan located in  

Appendix B. 

 

SECTION K – SPECIAL REPORTS AND STUDIES 

 

The Geotechnical Engineering Report prepared by PBS Engineering and Environmental, Inc. dated September 

22, 2022. There are no other special reports or studies anticipated for the Woodland Library project. 

 

SECTION L – OPERATIONS AND MAINTENANCE MANUAL  

 

See Appendix E for Operations and Maintenance manual.  

 

REFERENCES 

 

Washington State Department of Ecology. (2019).  2019 Stormwater Management Manual for Western 

Washington (SWMMWW). 
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Figure 1. Site Location Map 

 

  



 

 

Figure 2. Soils Map 

  

 
USDA Web Soil Survey – NTS 

Soil Type:  Clato silt loam (32), 0 to 3 percent slopes – Hydrologic Soil Group B  

 Pilchuck loamy fine sand (160), 0 to 8 percent slopes – Hydrologic Soil Group A 

 

  

OdB 

 

SITE 
LOCATION 



 

 

Figure 3. Wellhead Protection Map 
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Figure 4. Floodplain Map 

 

State of Washington Department of Ecology - Flood Insurance Rate Map 

 

 

 

Other Maps: 

Shoreline Management Area  

There are no shoreline designations associated with the Woodland Library. 

Historic Prairie Conditions  

The site is not within the delineated areas designated as pre-settlement prairie. 
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SUB BASIN A (SF)
MATERIAL (SF) (AC)

PAVEMENT 4,961 0.11

SIDEWALK 629 0.02

LANDSCAPE 1,840 0.04

TOTAL AREA 7,430 0.17

SUB BASIN B (SF)
MATERIAL (SF) (AC)

PAVEMENT 3,618 0.08

SIDEWALK 117 0.00

LANDSCAPE 1,501 0.04

TOTAL AREA 5,236 0.12

SUB BASIN C (SF)
MATERIAL (SF) (AC)

PAVEMENT 3,580 0.08

SIDEWALK 0 0.00

LANDSCAPE 2,693 0.06

TOTAL AREA 6,273 0.14

SUB BASIN D (SF)
MATERIAL (SF) (AC)

PAVEMENT 0 0.00

SIDEWALK 3,118 0.07

LANDSCAPE 1,823 0.04

TOTAL AREA 4,941 0.11

SUB BASIN E (SF)
MATERIAL (SF) (AC)

ROOF 7,599 0.17

TOTAL AREA 7,599 0.17

SUB BASIN F (SF)
MATERIAL (SF) (AC)

PAVEMENT 0 0.00

SIDEWALK 950 0.02

LANDSCAPE 1,901 0.05

TOTAL AREA 2,851 0.07

TOTAL SITE
(SF) (AC)

PERVIOUS AREA 33,912 0.78

IMPERVIOUS AREA 28,559 0.65

TOTAL AREA 62,471 1.43

SUB BASIN G (SF)
MATERIAL (SF) (AC)

PAVEMENT 0 0.00

SIDEWALK 2,603 0.06

LANDSCAPE 15,865 0.37

TOTAL AREA 18,468 0.43

SUB BASIN H (SF)
MATERIAL (SF) (AC)

PAVEMENT 0 0.00

SIDEWALK 1,384 0.03

LANDSCAPE 8,289 0.19

TOTAL AREA 9,673 0.22
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Stormwater Plan 
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Figure V-5.12: Typical Bioretention

2019 Stormwater Management Manual for Western Washington

Volume V - Chapter 5 - Page 776
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Geotechnical Report 
  



































































































 

 

Appendix D 

Stormwater Modeling (WWHM & HydroCAD) 
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General Model Information
Project Name: 71959-WoodlandLibrary-Infil

Site Name:

Site Address:

City:

Report Date: 12/7/2022

Gage: Longview

Data Start: 1955/10/01

Data End: 2009/09/30

Timestep: 15 Minute

Precip Scale: 0.000 (adjusted)

Version Date: 2021/08/18

Version: 4.2.18

POC Thresholds

Low  Flow Threshold for POC2: 50 Percent of the 2 Year

High Flow Threshold for POC2: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Basin  2
Bypass: No

GroundWater: No

Pervious Land Use acre
 A B, Forest, Flat   0.78

 Pervious Total 0.78

Impervious Land Use acre

 Impervious Total 0

 Basin Total 0.78

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Basin  2
Bypass: No

GroundWater: No

Pervious Land Use acre
 A B, Forest, Flat   0.46

 Pervious Total 0.46

Impervious Land Use acre
 ROOF TOPS FLAT     0.17
 SIDEWALKS FLAT     0.15

 Impervious Total 0.32

 Basin Total 0.78

Element Flows To:
Surface Interflow Groundwater
Contech CMP  2 Contech CMP  2
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Routing Elements
Predeveloped Routing
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Mitigated Routing

Contech CMP  2
Element Flows To:
Outlet 1 Outlet 2
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Analysis Results
POC 1
POC #1 was not reported because POC must exist in both scenarios and both scenarios 
must have been run.
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POC 2

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #2
Total Pervious Area: 0.78
Total Impervious Area: 0

Mitigated Landuse Totals for POC #2
Total Pervious Area: 0.46
Total Impervious Area: 0.32

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #2
Return Period Flow(cfs)
2 year 0.001044
5 year 0.002737
10 year 0.004875
25 year 0.009565
50 year 0.015274
100 year 0.023797

Flow Frequency Return Periods for Mitigated.  POC #2
Return Period Flow(cfs)
2 year 0
5 year 0
10 year 0
25 year 0
50 year 0
100 year 0

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #2
Year Predeveloped Mitigated
1956 0.013 0.000
1957 0.001 0.000
1958 0.006 0.000
1959 0.004 0.000
1960 0.006 0.000
1961 0.013 0.000
1962 0.007 0.000
1963 0.006 0.000
1964 0.001 0.000
1965 0.001 0.000
1966 0.001 0.000
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1967 0.001 0.000
1968 0.001 0.000
1969 0.001 0.000
1970 0.001 0.000
1971 0.001 0.000
1972 0.004 0.000
1973 0.001 0.000
1974 0.004 0.000
1975 0.003 0.000
1976 0.001 0.000
1977 0.001 0.000
1978 0.001 0.000
1979 0.001 0.000
1980 0.001 0.000
1981 0.001 0.000
1982 0.005 0.000
1983 0.001 0.000
1984 0.002 0.000
1985 0.001 0.000
1986 0.007 0.000
1987 0.001 0.000
1988 0.001 0.000
1989 0.001 0.000
1990 0.002 0.000
1991 0.001 0.000
1992 0.001 0.000
1993 0.001 0.000
1994 0.001 0.000
1995 0.001 0.000
1996 0.019 0.000
1997 0.003 0.000
1998 0.001 0.000
1999 0.001 0.000
2000 0.001 0.000
2001 0.000 0.000
2002 0.001 0.000
2003 0.001 0.000
2004 0.000 0.000
2005 0.000 0.000
2006 0.001 0.000
2007 0.002 0.000
2008 0.001 0.000
2009 0.001 0.000

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #2
Rank Predeveloped Mitigated
1 0.0194 0.0000
2 0.0134 0.0000
3 0.0131 0.0000
4 0.0071 0.0000
5 0.0068 0.0000
6 0.0063 0.0000
7 0.0063 0.0000
8 0.0058 0.0000
9 0.0048 0.0000
10 0.0042 0.0000
11 0.0040 0.0000
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12 0.0040 0.0000
13 0.0029 0.0000
14 0.0027 0.0000
15 0.0020 0.0000
16 0.0017 0.0000
17 0.0015 0.0000
18 0.0014 0.0000
19 0.0010 0.0000
20 0.0010 0.0000
21 0.0006 0.0000
22 0.0006 0.0000
23 0.0006 0.0000
24 0.0006 0.0000
25 0.0006 0.0000
26 0.0006 0.0000
27 0.0006 0.0000
28 0.0006 0.0000
29 0.0006 0.0000
30 0.0006 0.0000
31 0.0006 0.0000
32 0.0006 0.0000
33 0.0006 0.0000
34 0.0006 0.0000
35 0.0006 0.0000
36 0.0006 0.0000
37 0.0006 0.0000
38 0.0006 0.0000
39 0.0006 0.0000
40 0.0006 0.0000
41 0.0006 0.0000
42 0.0006 0.0000
43 0.0006 0.0000
44 0.0006 0.0000
45 0.0006 0.0000
46 0.0006 0.0000
47 0.0006 0.0000
48 0.0006 0.0000
49 0.0006 0.0000
50 0.0005 0.0000
51 0.0005 0.0000
52 0.0005 0.0000
53 0.0004 0.0000
54 0.0003 0.0000
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0005 1356 0 0 Pass
0.0007 160 0 0 Pass
0.0008 136 0 0 Pass
0.0010 115 0 0 Pass
0.0011 95 0 0 Pass
0.0013 79 0 0 Pass
0.0014 72 0 0 Pass
0.0016 67 0 0 Pass
0.0017 61 0 0 Pass
0.0019 59 0 0 Pass
0.0020 52 0 0 Pass
0.0022 49 0 0 Pass
0.0023 43 0 0 Pass
0.0025 41 0 0 Pass
0.0026 37 0 0 Pass
0.0028 32 0 0 Pass
0.0029 31 0 0 Pass
0.0031 28 0 0 Pass
0.0032 25 0 0 Pass
0.0034 22 0 0 Pass
0.0035 22 0 0 Pass
0.0037 20 0 0 Pass
0.0038 18 0 0 Pass
0.0039 18 0 0 Pass
0.0041 16 0 0 Pass
0.0042 15 0 0 Pass
0.0044 15 0 0 Pass
0.0045 15 0 0 Pass
0.0047 14 0 0 Pass
0.0048 12 0 0 Pass
0.0050 11 0 0 Pass
0.0051 10 0 0 Pass
0.0053 10 0 0 Pass
0.0054 10 0 0 Pass
0.0056 10 0 0 Pass
0.0057 10 0 0 Pass
0.0059 9 0 0 Pass
0.0060 9 0 0 Pass
0.0062 9 0 0 Pass
0.0063 8 0 0 Pass
0.0065 6 0 0 Pass
0.0066 6 0 0 Pass
0.0068 6 0 0 Pass
0.0069 5 0 0 Pass
0.0071 5 0 0 Pass
0.0072 4 0 0 Pass
0.0074 4 0 0 Pass
0.0075 4 0 0 Pass
0.0077 4 0 0 Pass
0.0078 4 0 0 Pass
0.0080 4 0 0 Pass
0.0081 4 0 0 Pass
0.0083 4 0 0 Pass
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0.0084 4 0 0 Pass
0.0086 4 0 0 Pass
0.0087 4 0 0 Pass
0.0089 4 0 0 Pass
0.0090 4 0 0 Pass
0.0092 4 0 0 Pass
0.0093 4 0 0 Pass
0.0095 3 0 0 Pass
0.0096 3 0 0 Pass
0.0098 3 0 0 Pass
0.0099 3 0 0 Pass
0.0101 3 0 0 Pass
0.0102 3 0 0 Pass
0.0104 3 0 0 Pass
0.0105 3 0 0 Pass
0.0107 3 0 0 Pass
0.0108 3 0 0 Pass
0.0110 3 0 0 Pass
0.0111 3 0 0 Pass
0.0113 3 0 0 Pass
0.0114 3 0 0 Pass
0.0115 3 0 0 Pass
0.0117 3 0 0 Pass
0.0118 3 0 0 Pass
0.0120 3 0 0 Pass
0.0121 3 0 0 Pass
0.0123 3 0 0 Pass
0.0124 3 0 0 Pass
0.0126 3 0 0 Pass
0.0127 3 0 0 Pass
0.0129 3 0 0 Pass
0.0130 3 0 0 Pass
0.0132 2 0 0 Pass
0.0133 2 0 0 Pass
0.0135 1 0 0 Pass
0.0136 1 0 0 Pass
0.0138 1 0 0 Pass
0.0139 1 0 0 Pass
0.0141 1 0 0 Pass
0.0142 1 0 0 Pass
0.0144 1 0 0 Pass
0.0145 1 0 0 Pass
0.0147 1 0 0 Pass
0.0148 1 0 0 Pass
0.0150 1 0 0 Pass
0.0151 1 0 0 Pass
0.0153 1 0 0 Pass
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Water Quality
Water Quality BMP Flow and Volume for POC #2
On-line facility volume: 0 acre-feet
On-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
Off-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
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LID Report
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

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

GLOBAL
  WWHM4 model simulation
  START       1955 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   71959-WoodlandLibrary-Infil.wdm
MESSU      25   Pre71959-WoodlandLibrary-Infil.MES
           27   Pre71959-WoodlandLibrary-Infil.L61
           28   Pre71959-WoodlandLibrary-Infil.L62
           31   POC71959-WoodlandLibrary-Infil2.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND       1
      COPY       502
      DISPLY       2
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    2        Basin  2                    MAX                    1    2   31    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  502         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           ***
    1     A/B, Forest, Flat       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 ***
    1         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  *********
    1         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 ***
    1         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
    1              0         5         2       400      0.05       0.3     0.996
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
    1              0         0         2         2         0         0         0
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
    1            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
    1              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  2***
PERLND   1                        0.78     COPY   502     12
PERLND   1                        0.78     COPY   502     13

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

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   502 OUTPUT MEAN   1 1   48.4        DISPLY   2     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->  ***
<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
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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   502 OUTPUT MEAN   1 1     48.4      WDM    502 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       1955 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   71959-WoodlandLibrary-Infil.wdm
MESSU      25   Mit71959-WoodlandLibrary-Infil.MES
           27   Mit71959-WoodlandLibrary-Infil.L61
           28   Mit71959-WoodlandLibrary-Infil.L62
           31   POC71959-WoodlandLibrary-Infil2.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND       1
      IMPLND       4
      IMPLND       8
      RCHRES       1
      COPY         2
      COPY       502
      DISPLY       2
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    2        Contech CMP  2              MAX                    1    2   31    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
    2         1    1
  502         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           ***
    1     A/B, Forest, Flat       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 ***
    1         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  *********
    1         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 ***
    1         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
    1              0         5         2       400      0.05       0.3     0.996
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
    1              0         0         2         2         0         0         0
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
    1            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
    1              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           ***
    4      ROOF TOPS/FLAT         1    1    1   27    0
    8      SIDEWALKS/FLAT         1    1    1   27    0
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
    4         0    0    1    0    0    0    
    8         0    0    1    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
    4         0    0    4    0    0    0    1    9    
    8         0    0    4    0    0    0    1    9    
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
    4         0    0    0    0    0    
    8         0    0    0    0    0    
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
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    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    4            400      0.01       0.1       0.1
    8            400      0.01       0.1       0.1
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
    4              0         0
    8              0         0
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    4              0         0
    8              0         0
  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Basin  2***
PERLND   1                        0.46     RCHRES   1      2
PERLND   1                        0.46     RCHRES   1      3
IMPLND   4                        0.17     RCHRES   1      5
IMPLND   8                        0.15     RCHRES   1      5

******Routing******
PERLND   1                        0.46     COPY     2     12
IMPLND   4                        0.17     COPY     2     15
IMPLND   8                        0.15     COPY     2     15
PERLND   1                        0.46     COPY     2     13
RCHRES   1                           1     COPY   502     17
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   502 OUTPUT MEAN   1 1   48.4        DISPLY   2     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     Contech CMP  2          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
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  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  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
   91    5
     Depth      Area    Volume  Outflow1  Outflow2  Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)      (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.013085  0.000000  0.000000  0.000000  
  0.050000  0.013085  0.000262  0.000000  0.081278  
  0.100000  0.013085  0.000524  0.000000  0.081278  
  0.150000  0.013085  0.000786  0.000000  0.081278  
  0.200000  0.013085  0.001048  0.000000  0.081278  
  0.250000  0.013085  0.001310  0.000000  0.081278  
  0.300000  0.013085  0.001568  0.000000  0.081278  
  0.350000  0.013085  0.001830  0.000000  0.081278  
  0.400000  0.013085  0.002092  0.000000  0.081278  
  0.450000  0.013085  0.002355  0.000000  0.081278  
  0.500000  0.013085  0.002617  0.000000  0.081278  
  0.522222  0.013085  0.002749  0.000000  0.081278  
  0.566667  0.013085  0.003050  0.000000  0.081278  
  0.588889  0.013085  0.003211  0.000000  0.081278  
  0.611111  0.013085  0.003378  0.000000  0.081278  
  0.633333  0.013085  0.003549  0.000000  0.081278  
  0.677778  0.013085  0.003907  0.000000  0.081278  
  0.700000  0.013085  0.004091  0.000000  0.081278  
  0.722222  0.013085  0.004279  0.000000  0.081278  
  0.744444  0.013085  0.004471  0.000000  0.081278  
  0.788889  0.013085  0.004861  0.000000  0.081278  
  0.811111  0.013085  0.005060  0.000000  0.081278  
  0.833333  0.013085  0.005262  0.000000  0.081278  
  0.855556  0.013085  0.005466  0.000000  0.081278  
  0.900000  0.013085  0.005881  0.000000  0.081278  
  0.922222  0.013085  0.006091  0.000000  0.081278  
  0.944444  0.013085  0.006303  0.000000  0.081278  
  0.966667  0.013085  0.006517  0.000000  0.081278  
  1.011111  0.013085  0.006949  0.000000  0.081278  
  1.033333  0.013085  0.007168  0.000000  0.081278  
  1.055556  0.013085  0.007388  0.000000  0.081278  
  1.077778  0.013085  0.007610  0.000000  0.081278  
  1.122222  0.013085  0.008055  0.000000  0.081278  
  1.144444  0.013085  0.008280  0.000000  0.081278  
  1.166667  0.013085  0.008505  0.000000  0.081278  
  1.188889  0.013085  0.008731  0.000000  0.081278  
  1.233333  0.013085  0.009186  0.000000  0.081278  
  1.255556  0.013085  0.009416  0.000000  0.081278  
  1.277778  0.013085  0.009645  0.000000  0.081278  
  1.300000  0.013085  0.009875  0.000000  0.081278  
  1.344444  0.013085  0.010337  0.000000  0.081278  
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  1.366667  0.013085  0.010568  0.000000  0.081278  
  1.388889  0.013085  0.010800  0.000000  0.081278  
  1.411111  0.013085  0.011031  0.000000  0.081278  
  1.455556  0.013085  0.011496  0.000000  0.081278  
  1.477778  0.013085  0.011729  0.000000  0.081278  
  1.500000  0.013085  0.011962  0.000000  0.081278  
  1.522222  0.013085  0.012194  0.000000  0.081278  
  1.566667  0.013085  0.012659  0.000000  0.081278  
  1.588889  0.013085  0.012892  0.000000  0.081278  
  1.611111  0.013085  0.013123  0.000000  0.081278  
  1.633333  0.013085  0.013355  0.000000  0.081278  
  1.677778  0.013085  0.013818  0.000000  0.081278  
  1.700000  0.013085  0.014048  0.000000  0.081278  
  1.722222  0.013085  0.014278  0.000000  0.081278  
  1.744444  0.013085  0.014508  0.000000  0.081278  
  1.788889  0.013085  0.014965  0.000000  0.081278  
  1.811111  0.013085  0.015192  0.000000  0.081278  
  1.833333  0.013085  0.015419  0.000000  0.081278  
  1.855556  0.013085  0.015643  0.000000  0.081278  
  1.900000  0.013085  0.016091  0.000000  0.081278  
  1.922222  0.013085  0.016314  0.000000  0.081278  
  1.944444  0.013085  0.016535  0.000000  0.081278  
  1.966667  0.013085  0.016755  0.000000  0.081278  
  2.011111  0.013085  0.017190  0.000000  0.081278  
  2.055556  0.013085  0.017620  0.000000  0.081278  
  2.077778  0.013085  0.017832  0.000000  0.081278  
  2.122222  0.013085  0.018251  0.000000  0.081278  
  2.144444  0.013085  0.018457  0.000000  0.081278  
  2.166667  0.013085  0.018661  0.000000  0.081278  
  2.188889  0.013085  0.018863  0.000000  0.081278  
  2.255556  0.013085  0.019454  0.000000  0.081278  
  2.277778  0.013085  0.019644  0.000000  0.081278  
  2.300000  0.013085  0.019832  0.000000  0.081278  
  2.344444  0.013085  0.020197  0.000000  0.081278  
  2.366667  0.013085  0.020374  0.000000  0.081278  
  2.388889  0.013085  0.020545  0.000000  0.081278  
  2.411111  0.013085  0.020712  0.000000  0.081278  
  2.455556  0.013085  0.021028  0.000000  0.081278  
  2.477778  0.013085  0.021174  0.000000  0.081278  
  2.500000  0.013085  0.021307  0.000000  0.081278  
  2.600000  0.013085  0.021831  0.000000  0.081278  
  2.700000  0.013085  0.022355  0.000000  0.081278  
  2.800000  0.013085  0.022879  0.000000  0.081278  
  2.900000  0.013085  0.023403  0.000000  0.081278  
  3.000000  0.013085  0.023927  0.000000  0.081278  
  3.100000  0.013085  0.024443  0.000000  0.081278  
  3.200000  0.013085  0.024967  0.000000  0.081278  
  3.300000  0.013085  0.025492  0.000000  0.081278  
  3.400000  0.013085  0.026016  0.000000  0.081278  
  3.500000  0.013085  0.026540  0.000000  0.081278  
  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
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COPY     2 OUTPUT MEAN   1 1     48.4      WDM    702 FLOW     ENGL      REPL
COPY   502 OUTPUT MEAN   1 1     48.4      WDM    802 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

ERROR/WARNING ID:   341   6

DATE/TIME: 2005/ 4/29  9:45

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
91 1133.3     1156.1     1230.4

ERROR/WARNING ID:   341   5

DATE/TIME: 2005/ 4/29  9:45

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 1140.0     -4.851E+03    4.2550  4.2550E+00      2

ERROR/WARNING ID:   341   6

DATE/TIME: 2005/ 4/29 10: 0

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
91 1.1333E+03 1156.1     1788.7

ERROR/WARNING ID:   341   5

DATE/TIME: 2005/ 4/29 10: 0

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 1140.0     -3.273E+04   28.715   2.8715E+01      2

ERROR/WARNING ID:   341   6

DATE/TIME: 2005/ 4/29 10:15

RCHRES:     1
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The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
91 1.1333E+03 1156.1     1986.2

ERROR/WARNING ID:   341   5

DATE/TIME: 2005/ 4/29 10:15

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 1140.0     -4.260E+04   37.369     37.369        2

ERROR/WARNING ID:   341   6

DATE/TIME: 2005/ 4/29 10:30

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
91 1133.3     1156.1     2053.1

ERROR/WARNING ID:   341   5

DATE/TIME: 2005/ 4/29 10:30

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 1140.0     -4.594E+04   40.300     40.300        2

ERROR/WARNING ID:   341   6

DATE/TIME: 2005/ 4/29 10:45

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
91 1133.3     1156.1     2062.8



71959-WoodlandLibrary-Infil 12/7/2022 12:14:19 PM Page 31

ERROR/WARNING ID:   341   5

DATE/TIME: 2005/ 4/29 10:45

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 1140.0     -4.642E+04   40.722     40.722        2

ERROR/WARNING ID:   341   6

DATE/TIME: 2005/ 4/29 11: 0

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
91 1133.3     1156.1     2041.6

ERROR/WARNING ID:   341   5

DATE/TIME: 2005/ 4/29 11: 0

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 1140.0     -4.537E+04   39.797     39.797        2

ERROR/WARNING ID:   341   6

DATE/TIME: 2005/ 4/29 11:15

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
91 1133.3     1156.1     2002.3

ERROR/WARNING ID:   341   5

DATE/TIME: 2005/ 4/29 11:15

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
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Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 1140.0     -4.340E+04   38.071   3.8071E+01      2

ERROR/WARNING ID:   341   6

DATE/TIME: 2005/ 4/29 11:30

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
91 1.1333E+03 1156.1     1952.2

ERROR/WARNING ID:   341   5

DATE/TIME: 2005/ 4/29 11:30

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 1140.0     -4.090E+04   35.880   3.5880E+01      2

ERROR/WARNING ID:   341   6

DATE/TIME: 2005/ 4/29 11:45

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
91 1.1333E+03 1156.1     1895.6

ERROR/WARNING ID:   341   5

DATE/TIME: 2005/ 4/29 11:45

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 1140.0     -3.807E+04   33.399   3.3399E+01      2

ERROR/WARNING ID:   341   6

DATE/TIME: 2005/ 4/29 12: 0
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RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
91 1.1333E+03 1156.1     1834.7

ERROR/WARNING ID:   341   5

DATE/TIME: 2005/ 4/29 12: 0

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 1140.0     -3.503E+04   30.731   3.0731E+01      2

ERROR/WARNING ID:   341   6

DATE/TIME: 2005/ 4/29 12:15

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
91 1.1333E+03 1156.1     1770.9

ERROR/WARNING ID:   341   5

DATE/TIME: 2005/ 4/29 12:15

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 1140.0     -3.184E+04   27.935   2.7935E+01      2

ERROR/WARNING ID:   341   6

DATE/TIME: 2005/ 4/29 12:30

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:
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NROWS         V1         V2        VOL
91 1.1333E+03 1156.1     1705.0

ERROR/WARNING ID:   341   5

DATE/TIME: 2005/ 4/29 12:30

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 1140.0     -2.855E+04   25.049     25.049        2

ERROR/WARNING ID:   341   6

DATE/TIME: 2005/ 4/29 12:45

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
91 1133.3     1156.1     1637.6

ERROR/WARNING ID:   341   5

DATE/TIME: 2005/ 4/29 12:45

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 1140.0     -2.519E+04   22.098     22.098        2

ERROR/WARNING ID:   341   6

DATE/TIME: 2005/ 4/29 13: 0

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
91 1133.3     1156.1     1569.2

ERROR/WARNING ID:   341   5

DATE/TIME: 2005/ 4/29 13: 0

RCHRES:     1
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Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 1140.0     -2.177E+04   19.099   1.9099E+01      2

ERROR/WARNING ID:   341   6

DATE/TIME: 2005/ 4/29 13:15

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
91 1.1333E+03 1156.1     1499.9

ERROR/WARNING ID:   341   5

DATE/TIME: 2005/ 4/29 13:15

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 1140.0     -1.831E+04   16.063   1.6063E+01      2

ERROR/WARNING ID:   341   6

DATE/TIME: 2005/ 4/29 13:30

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
91 1.1333E+03 1156.1     1430.0

ERROR/WARNING ID:   341   5

DATE/TIME: 2005/ 4/29 13:30

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 1140.0     -1.482E+04   12.999   1.2999E+01      2
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ERROR/WARNING ID:   341   6

DATE/TIME: 2005/ 4/29 13:45

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
91 1.1333E+03 1156.1     1359.5

ERROR/WARNING ID:   341   5

DATE/TIME: 2005/ 4/29 13:45

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 1140.0     -1.130E+04    9.9133  9.9133E+00      2

ERROR/WARNING ID:   341   6

DATE/TIME: 2005/ 4/29 14: 0

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
91 1.1333E+03 1156.1     1288.7

ERROR/WARNING ID:   341   5

DATE/TIME: 2005/ 4/29 14: 0

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 1140.0     -7.763E+03    6.8096  6.8096E+00      2

ERROR/WARNING ID:   341   6

DATE/TIME: 2005/ 4/29 14:15

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
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simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
91 1.1333E+03 1156.1     1217.5

ERROR/WARNING ID:   341   5

DATE/TIME: 2005/ 4/29 14:15

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 1140.0     -4.208E+03    3.6917  3.6917E+00      2
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Pipe Listing (selected nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Width

(inches)

Diam/Height

(inches)

Inside-Fill

(inches)

1 RA01 20.52 20.02 70.0 0.0071 0.013 0.0 6.0 0.0

2 RB01 20.02 18.44 62.0 0.0255 0.013 0.0 6.0 0.0

3 RC01 18.44 18.19 25.0 0.0100 0.013 0.0 6.0 0.0

4 RD01 20.43 19.83 60.0 0.0100 0.013 0.0 6.0 0.0

5 RD02 17.40 17.16 24.0 0.0100 0.013 0.0 6.0 0.0

6 RE01 21.06 20.63 43.0 0.0100 0.013 0.0 6.0 0.0

7 RE02 18.09 17.64 45.0 0.0100 0.013 0.0 6.0 0.0

8 RF01 17.48 17.23 25.0 0.0100 0.013 0.0 6.0 0.0
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Time span=1.00-24.00 hrs, dt=0.01 hrs, 2301 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Avg. Flow Depth=0.17'   Max Vel=1.99 fps   Inflow=0.12 cfs  1,765 cfReach RA01: SD CB #A1 6"
6.0"  Round Pipe   n=0.013   L=70.0'   S=0.0071 '/'   Capacity=0.47 cfs   Outflow=0.12 cfs  1,764 cf

Avg. Flow Depth=0.16'   Max Vel=3.64 fps   Inflow=0.19 cfs  2,960 cfReach RB01: SD CB #B1 6"
6.0"  Round Pipe   n=0.013   L=62.0'   S=0.0255 '/'   Capacity=0.90 cfs   Outflow=0.19 cfs  2,959 cf

Avg. Flow Depth=0.24'   Max Vel=2.83 fps   Inflow=0.27 cfs  4,179 cfReach RC01: SD CB #C1 6"
6.0"  Round Pipe   n=0.013   L=25.0'   S=0.0100 '/'   Capacity=0.56 cfs   Outflow=0.27 cfs  4,178 cf

Avg. Flow Depth=0.22'   Max Vel=2.68 fps   Inflow=0.22 cfs  3,282 cfReach RD01: SD CB #D1 6"
6.0"  Round Pipe   n=0.013   L=60.0'   S=0.0100 '/'   Capacity=0.56 cfs   Outflow=0.22 cfs  3,282 cf

Avg. Flow Depth=0.22'   Max Vel=2.68 fps   Inflow=0.22 cfs  3,282 cfReach RD02: SD CB #D2 6"
6.0"  Round Pipe   n=0.013   L=24.0'   S=0.0100 '/'   Capacity=0.56 cfs   Outflow=0.22 cfs  3,281 cf

Avg. Flow Depth=0.18'   Max Vel=2.44 fps   Inflow=0.15 cfs  2,251 cfReach RE01: CLEANOUT #5 6"
6.0"  Round Pipe   n=0.013   L=43.0'   S=0.0100 '/'   Capacity=0.56 cfs   Outflow=0.15 cfs  2,251 cf

Avg. Flow Depth=0.18'   Max Vel=2.44 fps   Inflow=0.15 cfs  2,251 cfReach RE02: SD CB #E2 6"
6.0"  Round Pipe   n=0.013   L=45.0'   S=0.0100 '/'   Capacity=0.56 cfs   Outflow=0.15 cfs  2,251 cf

Avg. Flow Depth=0.19'   Max Vel=2.53 fps   Inflow=0.18 cfs  2,645 cfReach RF01: SD CB #F1 6"
6.0"  Round Pipe   n=0.013   L=25.0'   S=0.0100 '/'   Capacity=0.56 cfs   Outflow=0.18 cfs  2,644 cf
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Summary for Reach RA01: SD CB #A1 6"

[52] Hint: Inlet/Outlet conditions not evaluated
[82] Warning: Early inflow requires earlier time span

Inflow Area = 7,430 sf, 75.24% Impervious,  Inflow Depth > 2.85"    for  10 yr event
Inflow = 0.12 cfs @ 7.91 hrs,  Volume= 1,765 cf
Outflow = 0.12 cfs @ 7.92 hrs,  Volume= 1,764 cf,  Atten= 0%,  Lag= 0.4 min
     Routed to Reach RB01 : SD CB #B1 6"

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.99 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 1.18 fps,  Avg. Travel Time= 1.0 min

Peak Storage= 4 cf @ 7.92 hrs
Average Depth at Peak Storage= 0.17' , Surface Width= 0.47'
Bank-Full Depth= 0.50'  Flow Area= 0.2 sf,  Capacity= 0.47 cfs

6.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 70.0'   Slope= 0.0071 '/'
Inlet Invert= 20.52',  Outlet Invert= 20.02'

Summary for Reach RB01: SD CB #B1 6"

[52] Hint: Inlet/Outlet conditions not evaluated
[82] Warning: Early inflow requires earlier time span
[61] Hint: Exceeded Reach RA01 outlet invert by 0.16' @ 7.92 hrs

Inflow Area = 12,666 sf, 73.62% Impervious,  Inflow Depth > 2.80"    for  10 yr event
Inflow = 0.19 cfs @ 7.92 hrs,  Volume= 2,960 cf
Outflow = 0.19 cfs @ 7.92 hrs,  Volume= 2,959 cf,  Atten= 0%,  Lag= 0.2 min
     Routed to Reach RC01 : SD CB #C1 6"

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.64 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 2.15 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 3 cf @ 7.92 hrs
Average Depth at Peak Storage= 0.16' , Surface Width= 0.46'
Bank-Full Depth= 0.50'  Flow Area= 0.2 sf,  Capacity= 0.90 cfs
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6.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 62.0'   Slope= 0.0255 '/'
Inlet Invert= 20.02',  Outlet Invert= 18.44'

Summary for Reach RC01: SD CB #C1 6"

[52] Hint: Inlet/Outlet conditions not evaluated
[82] Warning: Early inflow requires earlier time span
[62] Hint: Exceeded Reach RB01 OUTLET depth by 0.09' @ 7.93 hrs

Inflow Area = 18,939 sf, 68.14% Impervious,  Inflow Depth > 2.65"    for  10 yr event
Inflow = 0.27 cfs @ 7.92 hrs,  Volume= 4,179 cf
Outflow = 0.27 cfs @ 7.92 hrs,  Volume= 4,178 cf,  Atten= 0%,  Lag= 0.1 min
     Routed to Pond 1P : BIO-INFILTRATION

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.83 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.71 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 2 cf @ 7.92 hrs
Average Depth at Peak Storage= 0.24' , Surface Width= 0.50'
Bank-Full Depth= 0.50'  Flow Area= 0.2 sf,  Capacity= 0.56 cfs

6.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 25.0'   Slope= 0.0100 '/'
Inlet Invert= 18.44',  Outlet Invert= 18.19'

Summary for Reach RD01: SD CB #D1 6"

[52] Hint: Inlet/Outlet conditions not evaluated
[82] Warning: Early inflow requires earlier time span
[61] Hint: Exceeded Reach RE01 outlet invert by 0.02' @ 7.91 hrs
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Inflow Area = 12,540 sf, 85.46% Impervious,  Inflow Depth > 3.14"    for  10 yr event
Inflow = 0.22 cfs @ 7.91 hrs,  Volume= 3,282 cf
Outflow = 0.22 cfs @ 7.91 hrs,  Volume= 3,282 cf,  Atten= 0%,  Lag= 0.3 min
     Routed to Reach RD02 : SD CB #D2 6"

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.68 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 1.59 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 5 cf @ 7.91 hrs
Average Depth at Peak Storage= 0.22' , Surface Width= 0.50'
Bank-Full Depth= 0.50'  Flow Area= 0.2 sf,  Capacity= 0.56 cfs

6.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 60.0'   Slope= 0.0100 '/'
Inlet Invert= 20.43',  Outlet Invert= 19.83'

Summary for Reach RD02: SD CB #D2 6"

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 12,540 sf, 85.46% Impervious,  Inflow Depth > 3.14"    for  10 yr event
Inflow = 0.22 cfs @ 7.91 hrs,  Volume= 3,282 cf
Outflow = 0.22 cfs @ 7.91 hrs,  Volume= 3,281 cf,  Atten= 0%,  Lag= 0.1 min
     Routed to Pond 2P : INFILTRATION

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.68 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.59 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 2 cf @ 7.91 hrs
Average Depth at Peak Storage= 0.22' , Surface Width= 0.50'
Bank-Full Depth= 0.50'  Flow Area= 0.2 sf,  Capacity= 0.56 cfs

6.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 24.0'   Slope= 0.0100 '/'
Inlet Invert= 17.40',  Outlet Invert= 17.16'
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Summary for Reach RE01: CLEANOUT #5 6"

[52] Hint: Inlet/Outlet conditions not evaluated
[82] Warning: Early inflow requires earlier time span

Inflow Area = 7,599 sf,100.00% Impervious,  Inflow Depth > 3.56"    for  10 yr event
Inflow = 0.15 cfs @ 7.90 hrs,  Volume= 2,251 cf
Outflow = 0.15 cfs @ 7.90 hrs,  Volume= 2,251 cf,  Atten= 0%,  Lag= 0.2 min
     Routed to Reach RD01 : SD CB #D1 6"

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.44 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.42 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 3 cf @ 7.90 hrs
Average Depth at Peak Storage= 0.18' , Surface Width= 0.48'
Bank-Full Depth= 0.50'  Flow Area= 0.2 sf,  Capacity= 0.56 cfs

6.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 43.0'   Slope= 0.0100 '/'
Inlet Invert= 21.06',  Outlet Invert= 20.63'

Summary for Reach RE02: SD CB #E2 6"

[52] Hint: Inlet/Outlet conditions not evaluated
[82] Warning: Early inflow requires earlier time span

Inflow Area = 7,599 sf,100.00% Impervious,  Inflow Depth > 3.56"    for  10 yr event
Inflow = 0.15 cfs @ 7.90 hrs,  Volume= 2,251 cf
Outflow = 0.15 cfs @ 7.90 hrs,  Volume= 2,251 cf,  Atten= 0%,  Lag= 0.2 min
     Routed to Reach RF01 : SD CB #F1 6"

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.44 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.42 fps,  Avg. Travel Time= 0.5 min
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Peak Storage= 3 cf @ 7.90 hrs
Average Depth at Peak Storage= 0.18' , Surface Width= 0.48'
Bank-Full Depth= 0.50'  Flow Area= 0.2 sf,  Capacity= 0.56 cfs

6.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 45.0'   Slope= 0.0100 '/'
Inlet Invert= 18.09',  Outlet Invert= 17.64'

Summary for Reach RF01: SD CB #F1 6"

[52] Hint: Inlet/Outlet conditions not evaluated
[82] Warning: Early inflow requires earlier time span
[61] Hint: Exceeded Reach RE02 outlet invert by 0.03' @ 7.91 hrs

Inflow Area = 10,450 sf, 81.81% Impervious,  Inflow Depth > 3.04"    for  10 yr event
Inflow = 0.18 cfs @ 7.91 hrs,  Volume= 2,645 cf
Outflow = 0.18 cfs @ 7.91 hrs,  Volume= 2,644 cf,  Atten= 0%,  Lag= 0.1 min
     Routed to Pond 2P : INFILTRATION

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.53 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.49 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 2 cf @ 7.91 hrs
Average Depth at Peak Storage= 0.19' , Surface Width= 0.49'
Bank-Full Depth= 0.50'  Flow Area= 0.2 sf,  Capacity= 0.56 cfs

6.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 25.0'   Slope= 0.0100 '/'
Inlet Invert= 17.48',  Outlet Invert= 17.23'



 

 

Appendix E 

Operations & Maintenance 
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Underground stormwater detention and infiltration systems must 
be inspected and maintained at regular intervals for purposes of 
performance and longevity.

Inspection

Inspection is the key to effective maintenance of CMP detention 
systems and is easily performed. Contech recommends ongoing, 
quarterly inspections. The rate at which the system collects pollutants 
will depend more on site specific activities rather than the size or 
configuration of the system. 

Inspections should be performed more often in equipment washdown 
areas, in climates where sanding and/or salting operations take 
place, and in other various instances in which one would expect 
higher accumulations of sediment or abrasive/corrosive conditions. A 
record of each inspection is to be maintained for the life of the system.

Maintenance

CMP detention systems should be cleaned when an inspection reveals 
accumulated sediment or trash is clogging the discharge orifice.

Accumulated sediment and trash can typically be evacuated through 
the manhole over the outlet orifice. If maintenance is not performed 
as recommended, sediment and trash may accumulate in front of the 
outlet orifice. Manhole covers should be securely seated following 
cleaning activities. Contech suggests that all systems be designed with 
an access/inspection manhole situated at or near the inlet and the 
outlet orifice. Should it be necessary to get inside the system to perform 
maintenance activities, all appropriate precautions regarding confined 
space entry and OSHA regulations should be followed.

Systems are to be rinsed, including above the spring line, annually 
soon after the spring thaw, and after any additional use of salting 
agents, as part of the maintenance program for all systems where 
salting agents may accumulate inside the pipe.

Maintaining an underground detention or infiltration system is easiest 
when there is no flow entering the system. For this reason, it is a good 
idea to schedule the cleanout during dry weather.

The foregoing inspection and maintenance efforts help ensure 
underground pipe systems used for stormwater storage continue to 
function as intended by identifying recommended regular inspection 
and maintenance practices. Inspection and maintenance related 
to the structural integrity of the pipe or the soundness of pipe joint 
connections is beyond the scope of this guide.
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