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KING COUNTY,  WASHINGTON,  SURFACE WATER DESIGN MANUAL 
 

TECHNICAL INFORMATION REPORT (TIR) WORKSHEET 
 

Part 1   PROJECT OWNER AND                    
PROJECT ENGINEER  Part 2   PROJECT LOCATION AND                                                                

DESCRIPTION 

Project Owner     ___________________________ 

Phone     _________________________________ 

Address      _______________________________ 

    _______________________________________ 

Project Engineer    _________________________ 

Company     ______________________________ 

Phone     _________________________________ 

 Project Name   _________________________ 

DPER Permit #  ________________________ 

Location   Township   ______________ 

                 Range   ________________ 

                 Section  ________________ 

Site Address  __________________________ 

_____________________________________ 
 

Part 3   TYPE OF PERMIT APPLICATION  Part 4   OTHER REVIEWS AND PERMITS 

 Landuse (e.g.,Subdivision / Short Subd. / UPD) 
 Building (e.g.,M/F / Commercial / SFR) 
 Clearing and Grading 
 Right-of-Way Use 
 Other _______________________ 

  DFW HPA 
 COE 404 
 DOE Dam Safety 
 FEMA Floodplain 
 COE Wetlands 
 Other ________ 

 Shoreline 
Management 
 Structural  
Rockery/Vault/_____ 
 ESA Section 7 
 

 

Part 5   PLAN AND REPORT INFORMATION  
Technical Information Report  Site Improvement Plan  (Engr. Plans) 

 

Type of Drainage Review 
(check one): 
 
 

Date (include revision 
dates): 

Date of Final: 

 Full   
 Targeted   
 Simplified 
 Large Project   
 Directed 
__________________
__________________ 
__________________ 

  

Plan Type (check 
one): 
 
 

Date (include revision 
dates): 

Date of Final: 

 
 Full  
 Modified  
 Simplified 
 

__________________
__________________ 
__________________ 

 

Part 6   SWDM ADJUSTMENT APPROVALS 

Type (circle one):       Standard   /   Experimental   /   Blanket 

Description: (include conditions in TIR Section 2) 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

Approved Adjustment No.  ______________________     Date of Approval:  ______________________ 
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Conditional Use Permit (CUP)



KING COUNTY,  WASHINGTON,  SURFACE WATER DESIGN MANUAL 
 

TECHNICAL INFORMATION REPORT (TIR) WORKSHEET 
 

Part 7   MONITORING REQUIREMENTS 

Monitoring Required:       Yes  /  No 

Start Date:              _______________________ 

Completion Date:   _______________________ 

Describe: _________________________________ 
_________________________________________ 
_________________________________________ 
Re: KCSWDM Adjustment No. ________________ 

 

Part 8   SITE COMMUNITY AND DRAINAGE BASIN 

Community Plan : ____________________________________________________________________ 
Special District Overlays: ______________________________________________________________ 
Drainage Basin: _____________________________________________________________________ 
Stormwater Requirements:  ____________________________________________________________ 

 

Part 9   ONSITE AND ADJACENT SENSITIVE AREAS 

 River/Stream  ________________________ 
 Lake    ______________________________ 
 Wetlands ____________________________ 
 Closed Depression  ____________________ 
 Floodplain ___________________________ 
 Other _______________________________ 

                _______________________________ 

 Steep Slope  __________________________ 
 Erosion Hazard  _______________________ 
 Landslide Hazard ______________________ 
 Coal Mine Hazard ______________________ 
 Seismic Hazard  _______________________ 
 Habitat Protection ______________________ 
 _____________________________________ 

 

Part 10   SOILS 

Soil Type 

_________________ 

_________________ 

_________________ 

_________________ 

Slopes 

_________________ 

_________________ 

_________________ 

_________________ 

Erosion Potential 

_________________ 

_________________ 

_________________ 

_________________ 

 High Groundwater Table (within 5 feet) 
 Other ________________________________ 

 Sole Source Aquifer 
 Seeps/Springs 

 Additional Sheets Attached   
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KING COUNTY,  WASHINGTON,  SURFACE WATER DESIGN MANUAL 
 

TECHNICAL INFORMATION REPORT (TIR) WORKSHEET 
 

Part 11   DRAINAGE DESIGN LIMITATIONS 

REFERENCE 

 Core 2 – Offsite Analysis_________________ 

 Sensitive/Critical Areas__________________ 

 SEPA________________________________ 

 LID Infeasibility________________________ 

 Other________________________________ 

 _____________________________________ 

LIMITATION / SITE CONSTRAINT 

_______________________________________ 

_______________________________________ 

_______________________________________ 

_______________________________________ 

_______________________________________ 

_______________________________________ 

 Additional Sheets Attached  
 

Part 12  TIR SUMMARY SHEET        (provide one TIR Summary Sheet per Threshold Discharge Area) 
Threshold Discharge Area: 
(name or description)  

Core Requirements (all 8 apply):  

 Discharge at Natural Location Number of Natural Discharge Locations: 

 Offsite Analysis Level:       1  /  2  /  3                  dated:__________________ 

 Flow Control  (include facility 
summary sheet) 

Level:       1  /  2  /  3     or       Exemption Number ____________ 
Flow Control BMPs _______________________________ 

 Conveyance System Spill containment located at:   _________________________ 

 Erosion and Sediment Control /  
Construction Stormwater 
Pollution Prevention 

CSWPP/CESCL/ESC Site Supervisor: _____________________ 
Contact Phone:        _________________________ 
After Hours Phone:  _________________________ 

 Maintenance and Operation 
 

Responsibility (circle one):     Private  /  Public 
If Private, Maintenance Log Required:   Yes  / No 

 Financial Guarantees and 
Liability 

Provided:              Yes  /  No 

 Water Quality  (include facility 
summary sheet) 

Type (circle one):  Basic  /  Sens. Lake  /  Enhanced Basic  /  Bog 
               or            Exemption No.  ______________________ 
Landscape Management Plan:   Yes  /  No 

Special Requirements (as applicable):  

 Area Specific Drainage 
Requirements 

Type:   CDA / SDO / MDP / BP / LMP / Shared Fac. / None 
Name:  ________________________ 

 Floodplain/Floodway Delineation Type (circle one):   Major   /   Minor   /   Exemption   /   None 
100-year Base Flood Elevation (or range):  ______________ 
Datum:   

 Flood Protection Facilities Describe: 
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KING COUNTY,  WASHINGTON,  SURFACE WATER DESIGN MANUAL 
 

TECHNICAL INFORMATION REPORT (TIR) WORKSHEET 
Part 12  TIR SUMMARY SHEET        (provide one TIR Summary Sheet per Threshold Discharge Area) 

 Source Control 
(commercial / industrial land use) 

 

Describe land use: 
Describe any structural controls: 

 Oil Control 
 

High-use Site:       Yes  /  No   
Treatment BMP:  ________________________________ 
Maintenance Agreement:  Yes  /  No     
with whom? ____________________________________ 

Other Drainage Structures  
Describe: 
 
 

 

 

Part 13   EROSION AND SEDIMENT CONTROL REQUIREMENTS 

MINIMUM ESC REQUIREMENTS  
DURING CONSTRUCTION 

 Clearing Limits 
 Cover Measures 
 Perimeter Protection 
 Traffic Area Stabilization 
 Sediment Retention 
 Surface Water Collection 
 Dewatering Control 
 Dust Control  
 Flow Control 
 Protection of Flow Control BMP Facilities 

(existing and proposed) 

 Maintain BMPs / Manage Project 

 MINIMUM ESC REQUIREMENTS  
AFTER CONSTRUCTION 

 Stabilize exposed surfaces 
 Remove and restore Temporary ESC Facilities 
 Clean and remove all silt and debris, ensure 

operation of Permanent Facilities, restore 
operation of Flow Control BMP Facilities as 
necessary 

 Flag limits of SAO and open space preservation 
areas  

 Other  ______________________ 

 

Part 14  STORMWATER FACILITY DESCRIPTIONS (Note: Include Facility Summary and Sketch) 

Flow Control Type/Description  Water Quality Type/Description 

 Detention 

 Infiltration 

 Regional Facility 

 Shared Facility 

 Flow Control BMPs 

 Other 

 

________________ 

________________ 

________________ 

________________ 

________________ 

________________ 

 

  Vegetated Flowpath 

 Wetpool 

 Filtration 

 Oil Control 

 Spill Control 

 Flow Control BMPs 

 Other 

________________ 

________________ 

________________ 

________________ 

________________ 

________________ 

________________ 
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KING COUNTY,  WASHINGTON,  SURFACE WATER DESIGN MANUAL 
 

TECHNICAL INFORMATION REPORT (TIR) WORKSHEET 
 

Part 15   EASEMENTS/TRACTS  Part 16   STRUCTURAL ANALYSIS 

 Drainage Easement 
 Covenant 
 Native Growth Protection Covenant 
 Tract 
 Other  ___________________________ 

  Cast in Place Vault 
 Retaining Wall 
 Rockery > 4’ High 
 Structural on Steep Slope 
 Other  ______________________________ 

 

Part 17   SIGNATURE OF PROFESSIONAL ENGINEER 

I, or a civil engineer under my supervision, have visited the site.  Actual site conditions as observed were 
incorporated into this worksheet and the attached Technical Information Report.  To the best of my 
knowledge the information provided here is accurate. 

 
Signed/Date 
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PROJECT OVERVIEW 
 

Project:     Wildlife Meadows  
Site Address:   275## SE Kent-Kangley Road Ravensdale WA 98051 
King County Tax Parcel:   302207-9103 
Site Area:     2,060,943 SF (47.3 AC) 
Zoning District:    RA-10 (one DU per 10 acres)  
 

 
 

Figure 2: Vicinity Map 
 
 
Pre-developed Site Conditions: 
The project is located on tax parcel number 302207-9103 in unincorporated King County, near the 
community of Ravensdale WA. The 2,060,943 SF (47.3 AC) lot is zoned as RA-10 (Rural Area – one DU per 
10 acres). The property is accessed via an existing gravel driveway that connects to SE Kent-Kangley Road 
on the south side of the site. The current site only includes this gravel driveway. No structures are located 
on this site. The total existing on-site impervious coverage is 20,323 SF, which is (20,323 SF / 2,060,943 
SF) = 0.99% of the on-site area. The remainder of the lot is covered with native vegetation. 
 
Existing half-street improvements on SE Kent-Kangley Road include an 11-foot wide travel lane and an 8-
foot wide paved shoulder along the property’s frontage, which meets the County’s standard for a rural 
minor arterial road. 
 
Although the surrounding area is served by Covington Water District, an existing exempt well is located 
centrally on the site (Recording # 20201005000765). Sewer service is not available for the subject parcel. 
 

NORTH 
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Stormwater from the site generally infiltrates into the native soils on-site. However, stormwater that does 
not infiltrate sheet flows to the south and west across gentle slopes ranging from 1-10%. The site is located 
within a single Threshold Discharge Area (TDA). A full description of the drainage patterns is included in 
Section III. An Existing Conditions Map is provided as Figure 4 at the end of this section. 
 
Critical Areas: 
According to King County iMap, the site is located within a Category 1 Critical Aquifer Recharge Area 
(CARA). In addition, a Critical Areas Designation (CAD) Report dated January 2, 2023 (Appendix B), has 
identified a Category IV wetland located in the northern half of the property approximately midway 
between the west and east property boundaries. The wetland requires a 50-foot buffer as well as a 15-
foot building setback. 
 
Soils: 
The topography of the site is mostly flat, with grades of 1-10% sloping to the south and to the west. The 
soils on site have been classified by the United States Department of Agriculture (USDA) National Resource 
Conservation Service (NRCS) Web Soils Survey as (10) Barneston gravelly ashy coarse sandy loam, 0-8% 
slopes – (see Figure 3 below). According to the Septic Feasibility Letter (Appendix A), the soils have a 
shallow topsoil layer underlaid by a mixture of sandy loams, sand, and cobbles. The geotechnical report 
included in Appendix D, also confirms the soils as being well-draining outwash medium sand soils with 
gravel and cobbles. The report notes groundwater as relatively shallow at 4-8 feet below grade in a few 
of the test pits. Other test pits were found to be dry when samples were collected. The geotechnical report 
indicates the soils to have moderate infiltration potential and that small, localized, shallow infiltration 
systems are most appropriate given the shallow groundwater condition. 
 

  

 
Figure 3: Soils Map and Legend 
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Developed Site Conditions: 
Through a Conditional Use Permit (CUP), the project proposes to establish a campground that will 
accommodate 25 recreational vehicle (RVs) sites, 3 tipi sites, 8 walk-in tent sites, and 12 glamping sites 
with cabins/yurts. Additional campground facilities are proposed to include access roads, parking lots, 
restroom/shower buildings, a central office building with deck, and a host cabin. The campground 
entrance is in the SW corner of the site with direct access to SE Kent-Kangley Road. No frontage 
improvements are required along SE Kent-Kangley Road, as it already meets the requirements for a rural 
minor arterial. 
 
The campground will be constructed in 3 phases. All proposed impervious and pervious surfaces are 
outlined in the table below based on the Phase in which they will be constructed. The project will result 
in a total of 156,056 SF (3.58 AC) of new/replaced pollution generating impervious surface (PGIS), 20,980 
SF (0.48 AC) of new non-pollution generating impervious surface, and 231,548 SF (5.32 AC) non-pollution 
generating pervious surface.  The total proposed impervious surface area is 177,036 SF (4.06 AC). Per King 
County Code, lots zoned RA-10 are limited to a maximum on-site impervious percentage of 15%. This 
project results in (177,036 SF /2,060,943 SF) = 8.6% impervious coverage, which is below the required 
threshold of 15%. 
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All proposed impervious and pervious surfaces will be fully dispersed except for the main entrance access 
road/circular turnaround (16,288 SF), the north parking lot (6,405 SF), rooftop runoff from the 12 
glamping site cabins/yurts (14,000 SF), rooftop runoff from the office building (1,600 SF), and rooftop 
runoff from the host cabin (1,200 SF). These remaining surfaces will be mitigated using full infiltration.  
Pollution-generating impervious surfaces will be treated for enhanced basic water quality using large 
linear sand filters prior to being fully infiltrated on site. In addition, a 914,287 SF (21 AC) Native Growth 
Retention Area (NGRA) is proposed. Please refer to Core Requirements 3, 8, and 9 in Section II as well as 
Section IV of this TIR for additional discussion on the storm design. 
 
A septic system with primary and reserve drainfields is proposed in the southeast corner of the site. 
Drinking water service will be provided by the existing exempt well located centrally on the site (Recording 
# 20201005000765). Electric utility connection is available through Puget Sound Energy within the public 
right-of-way (ROW) for SE Kent-Kangley Road.  
 
A Developed Conditions Map is provided as Figure 5 at this end of this Section.  
 
 
 
 
 



SE KENT-KANGLEY RD

PR
EP

AR
ED

 F
O

R
W

IL
DL

IF
E 

M
EA

DO
W

S
27

5#
# 

SE
 K

EN
T-

KA
NG

LE
Y 

RO
AD

RE
VI

SI
O

NS
JO

B 
NO

.

DA
TE

SC
AL

E
SH

EE
T

E
nc

o
m

p
as

s
Ea

st
er

n 
W

as
hi

ng
to

n 
D

ivi
sio

n
40

7 
Sw

ift
wa

te
r B

lvd
.

 ▪ 
Cl

e 
El

um
, W

A
 9

89
22 ▪ 
Ph

on
e:

 (5
09

) 6
74

-7
43

3

W
es

te
rn

 W
as

hi
ng

to
n 

D
ivi

sio
n

16
5 

N
E 

Ju
ni

pe
r S

tre
et

, S
ui

te
 2

01
 ▪ 

Is
sa

qu
ah

, W
A

 9
80

27 ▪ 
Ph

on
e:

 (4
25

) 3
92

-0
25

0

E
N
G
IN

E
E
R
IN

G
 &

 S
U
R
V
E
Y
IN

G
1 

of
 1

EX
IS

TI
NG

 C
O

ND
IT

IO
NS

N
O
R
T
H



SE KENT-KANGLEY RD

PR
EP

AR
ED

 F
O

R
W

IL
DL

IF
E 

M
EA

DO
W

S
27

5#
# 

SE
 K

EN
T-

KA
NG

LE
Y 

RO
AD

RE
VI

SI
O

NS
JO

B 
NO

.

DA
TE

SC
AL

E
SH

EE
T

E
nc

o
m

p
as

s
Ea

st
er

n 
W

as
hi

ng
to

n 
D

ivi
sio

n
40

7 
Sw

ift
wa

te
r B

lvd
.

 ▪ 
Cl

e 
El

um
, W

A
 9

89
22 ▪ 
Ph

on
e:

 (5
09

) 6
74

-7
43

3

W
es

te
rn

 W
as

hi
ng

to
n 

D
ivi

sio
n

16
5 

N
E 

Ju
ni

pe
r S

tre
et

, S
ui

te
 2

01
 ▪ 

Is
sa

qu
ah

, W
A

 9
80

27 ▪ 
Ph

on
e:

 (4
25

) 3
92

-0
25

0

E
N
G
IN

E
E
R
IN

G
 &

 S
U
R
V
E
Y
IN

G
1 

of
 1

PR
O

PO
SE

D 
CO

ND
IT

IO
NS

N
O
R
T
H

PROPOSED IMPERVIOUS SURFACE:
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II. CONDITIONS AND REQUIREMENTS SUMMARY 
 
The 2021 King County Surface Water Design Manual (KCSWDM) was used to determine and address all 
core and special requirements. Based on the criteria specified in KCSWDM 1.1.2, the project falls under 
Full Drainage Review in accordance with KCSWDM Section 1.1.2.4. This means the property must meet all 
core and special requirements. See Figure 6 below for more information on how the type of drainage 
review required was determined.  

 

 
Figure 6: Drainage Review Flow Chart  
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Core Requirements 
 
Core Requirement #1: Discharge at the Natural Location 

Runoff from the proposed development will follow existing drainage patterns. Runoff will either 
fully infiltrate on site or be fully dispersed towards the natural discharge locations. Runoff from 
the site generally sheet flows in the westerly and southerly directions across flat forested terrain. 
Refer to the downstream analysis in Section III for further information. 

 
Core Requirement #2: Offsite Analysis 

Refer to Section III of this Technical Information Report (TIR) for included Level 1 Downstream 
Analysis.  

 
Core Requirement #3: Flow Control Facilities 

Per Section 1.2.3.1.B of the KCSWDM, this project is subject to the Level 2 Conservation Flow 
Control Standard, which requires developed discharge durations to match predeveloped 
durations for the range of predeveloped discharge rates from 50% of the 2-year peak flow up to 
the full 50-year peak flow. It must also match developed peak discharge rates to predeveloped 
peak discharge rates for the 2- and 10-year return periods. Please refer to Section IV of this report 
for flow control analysis. 

 
Core Requirement #4: Conveyance System 

Stormwater runoff will be mitigated on-site, and no off-site drainage systems are proposed. 
Additional conveyance analysis will be completed with final engineering, if required by the 
County. Please refer to Section V of this TIR for additional discussion.  

 
Core Requirement #5: Construction Stormwater Pollution Prevention (CSWPPP) 

A Construction Stormwater Pollution Prevention Plan (CSWPPP) and Temporary Erosion and 
Sediment Control (TESC) plan providing BMPs to be implemented during construction will be 
completed with final engineering. Please refer to Section VIII of this TIR for additional discussion 
on the CSWPPP.   

 
Core Requirement #6: Maintenance and Operations 

Please refer to Section X of this TIR for maintenance and operations requirements. 

 
Core Requirement #7: Financial Guarantees and Liability 

The owner will arrange for any financial guarantees and liabilities required by the permit. 

 
Core Requirement #8: Water Quality Facilities 

Per Section 1.2.8.1.A of the KCSWDM, this commercial campsite project is required to meet the 
Enhanced Basic Water Quality Treatment Standard. Per Section 1.2.8.1 of the KCSWDM, target 
surfaces include all new/replaced pollution generating surfaces (PGIS) that are not fully dispersed. 
All proposed PGIS will be fully dispersed except for the main entrance access road/circular 
turnaround (16,288 SF) and the north parking lot (6,405 SF). These pollution-generating 
impervious surfaces will be treated using large linear sand filters designed in accordance with 
Section 6.5.4 of the KCSWDM prior to being fully infiltrated on site. The large linear sand filter was 
selected as it does not require drop between the inlet and outlet pipes, thus allowing the storm 
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system to remain shallow enough to accommodate downstream infiltration without impacting 
groundwater levels. Please refer to Section IV of this TIR for additional details. 
 

Core Requirement #9: Flow Control BMPs 
The property is subject to Section 1.2.9.2.3 of the KCSWDM for Large Rural Lot BMP 
Requirements. Flow control BMPs have been evaluated below based on the order of preference 
described in the KCSWDM. Please refer to Section IV of this TIR for additional discussion.  

  
1. Full Dispersion: 

Full dispersion of runoff is feasible. Per Department of Ecology requirements, full dispersion 
systems and their flowpaths must be located a minimum of 30 FT downgradient or 100 FT 
upgradient of all septic drainfields. Full dispersion is proposed on-site as follows: 

 

• TENT SITES: Full dispersion via sheet flow is proposed to mitigate runoff from the 8 
tent sites located along the northern property line. New pervious surfaces created 
within the tent sites include the 8-foot wide wood bark trail and the 6-foot wide wood 
bark pathways to each of the tent sites. Some minor clearing within the tent sites is 
also proposed to allow for guests to set up tents and accessories during their stay. 
The average strip length of new pervious surface created perpendicular to the 
direction of surface water flow is 86 FT. Per C.2.1.6 of the KCSWDM, the area of non-
native pervious surface being fully dispersed by sheet flow must have a width of no 
more than 25 feet unless the native vegetated flowpath segment is longer than the 
25-foot minimum length. If the width of the non-native pervious surface is greater 
than 25 feet, the vegetated flowpath segment must be extended 1 foot for every 3 
feet of width beyond 25 feet up to a maximum width of 250 feet. Therefore, for an 
86 FT long pervious surface width, a minimum (25 FT)+(1 FT)((86 FT – 25 FT)/3 FT)= 
45 FT long native vegetated flowpath is required. A significantly longer native 
vegetated flowpath is provided downstream of the 8 tent sites to mitigate 
stormwater runoff. In addition, 10 FT native vegetated buffers will be provided 
between each edge of the tent sites to provide further dispersion and privacy for 
guests. 
 

• TIPI SITES: Full dispersion via sheet flow is proposed downstream of the three (3) tipi 
sites (900 SF each). Per Section C.2.1.6 of the KCSWDM, for sites outside the urban 
growth area (UGA) that are dispersing over outwash soils with a minimum design 
infiltration rate of 4 inches/hour, a native vegetated flowpath of only 10 feet is 
required for each 20-foot strip of tributary impervious. The tipi sites are 30 feet deep; 
therefore, a (30 FT/20 FT)(10 FT) = 15 FT native vegetated flowpath is required 
downstream of each tipi site. A 2-FT wide and 6-IN deep crushed rock flow spreader 
is required between the edge of the impervious surface and the native vegetated 
flowpath.  
 
Full dispersion via sheet flow is also proposed to mitigate runoff from the 8-foot-wide 
wood bark trail system near the tipi sites. Per C.2.1.6 of the KCSWDM, the area of 
non-native pervious surface being fully dispersed by sheet flow must have a width of 
no more than 25 feet unless the native vegetated flowpath segment is longer than 
the 25-foot minimum length. Therefore, a minimum 25 FT native vegetated flowpath 
is required downstream of the three (3) 8-FT wide wood bark trails located near the 
tipi sites. Significantly longer native vegetated flowpaths have been provided. 
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• GLAMPING SITES: Full dispersion via sheet flow is proposed to mitigate runoff from 
the 12-glamping site and the host site gravel driveways. A soil treatment liner will be 
required beneath all fully dispersed gravel driveways in order to protect groundwater 
quality within the critical aquafer recharge area. Per Section C.2.1.6 of the KCSWDM, 
for sites located outside the UGA that are dispersing over outwash soils with a 
minimum design infiltration rate of 4 inches/hour, a native vegetated flowpath of only 
10 feet is required for each 20-foot strip of tributary impervious. The impervious 
surface width in the direction of sheet flow is approximately 20 FT; therefore, a 10 FT 
native vegetated flowpath is required downslope of each 10 FT gravel driveway.  
 
Full dispersion via sheet flow is also proposed to mitigate runoff from the new 
pervious surfaces created within the glamping and host cabin sites. Some minor 
clearing within the sites is proposed to allow for guests to set up their accessories 
during their stay. The average strip length of new pervious surface created 
perpendicular to the direction of surface water flow is 30 FT. Per C.2.1.6 of the 
KCSWDM, where sheet flow from a non-native pervious surface overlaps with the 
flowpath for sheet flow from an impervious surface, the impervious surface flowpath 
segment must be extended at least 1 foot for every 3 feet of non-native pervious 
surface area width draining to the same flowpath. Therefore, for a 30 FT long pervious 
surface width, an additional 30 FT/3 FT= 10 FT long native vegetated flowpath is 
required.  
 
The total minimum native vegetated flowpath downstream of glamping and host site 
driveways is 20 FT, and it will mitigate both the tributary pervious and impervious 
surfaces. To satisfy this requirement, 20 FT native vegetated buffers will be provided 
between each edge of the glamping and host sites to provide dispersion and privacy 
for guests.  
 
NOTE: Rooftop runoff from the proposed cabins/yurts on the glamping/host sites will 
be mitigated using full infiltration as described in Core Requirement #9, Item #2. 
 

• OFFICE DECK: Full dispersion via sheet flow is proposed downstream of the 600 SF 
office deck. Per Section C.2.1.6 of the KCSWDM, for sites outside the UGA that are 
dispersing over outwash soils with a minimum design infiltration rate of 4 
inches/hour, a native vegetated flowpath of only 10 feet is required for each 20-foot 
strip of tributary impervious. The deck is 20 feet deep; therefore, a 10 FT native 
vegetated flowpath is required. A 2-FT wide and 6-IN deep crushed rock flow spreader 
is required between the edge of the impervious surface and the native vegetated 
flowpath.  

 
Full dispersion via sheet flow is also proposed to mitigate runoff from the new 
pervious lawn surfaces created near the office building. Per C.2.1.6 of the KCSWDM, 
where sheet flow from a non-native pervious surface overlaps with the flowpath for 
sheet flow from an impervious surface, the impervious surface flowpath segment 
must be extended at least 1 foot for every 3 feet of non-native pervious surface area 
width draining to the same flowpath. As the new pervious area surrounding the 
office/deck intersects with the deck dispersion flowpath, all dispersion flowpaths 
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downstream of the office must be lengthened to a minimum of 25 FT. Significantly 
longer native vegetated flowpaths have been provided. 
 
NOTE: Rooftop runoff from the proposed office building will be mitigated using full 
infiltration as described in Core Requirement #9, Item #2. 
 

• NORTH RESTROOM: Full dispersion via sheet flow is proposed for the north restroom 
building, which does not have gutters/downspouts. Per Section C.2.1.6 of the 
KCSWDM, for sites outside the UGA that are dispersing over outwash soils with a 
minimum design infiltration rate of 4 inches/hour, a native vegetated flowpath of only 
10 feet is required for each 20-foot strip of tributary impervious. The north restroom 
building is 10 feet deep; therefore, a 10 FT native vegetated flowpath is required.  
 
Full dispersion via sheet flow is also proposed to mitigate runoff from the new 
pervious lawn surfaces created near the north restroom. Per C.2.1.6 of the KCSWDM, 
where sheet flow from a non-native pervious surface overlaps with the flowpath for 
sheet flow from an impervious surface, the impervious surface flowpath segment 
must be extended at least 1 foot for every 3 feet of non-native pervious surface area 
width draining to the same flowpath. As the new pervious area surrounding the north 
restroom intersects with the impervious surface dispersion flowpath, all dispersion 
flowpaths downstream of the north restroom must be lengthened to a minimum of 
25 FT. Significantly longer native vegetated flowpaths have been provided. 
 

• SOUTH RESTROOM & ADJACENT ACCESS ROAD: Full dispersion via sheet flow is 
proposed for the south restroom building, which does not have gutters/downspouts, 
and the adjacent cross-sloped section of access road, which drain to the west. Per 
Section C.2.1.6 of the KCSWDM, for sites outside the UGA that are dispersing over 
outwash soils with a minimum design infiltration rate of 4 inches/hour, a native 
vegetated flowpath of only 10 feet is required for each 20-foot strip of tributary 
impervious. The south restroom building is 10 feet deep and the adjacent access 
roadway width is 24 FT; therefore, a 17 FT native vegetated flowpath is required. A 
soil treatment liner will be required beneath the gravel shoulders in order to protect 
groundwater quality within the critical aquafer recharge area.  

 
Full dispersion via sheet flow is also proposed to mitigate runoff from the new 
pervious lawn surfaces created near the south restroom. Per C.2.1.6 of the KCSWDM, 
where sheet flow from a non-native pervious surface overlaps with the flowpath for 
sheet flow from an impervious surface, the impervious surface flowpath segment 
must be extended at least 1 foot for every 3 feet of non-native pervious surface area 
width draining to the same flowpath. As the new pervious area surrounding the south 
restroom intersects with the impervious surface dispersion flowpath, all dispersion 
flowpaths downstream of the south restroom must be lengthened to a minimum of 
25 FT. Significantly longer native vegetated flowpaths have been provided. 

 

• RV SITES & ADJACENT ACCESS ROAD: Full dispersion via sheet flow is proposed for the 
25 RV gravel pads and a portion of the access road that runs adjacent to the RV sites. 
The 2- FT wide gravel shoulder on each side of the access road will serve as a flow 
spreader. A soil treatment liner will be required beneath all fully dispersed gravel 
shoulders, roads, and RV pads to protect groundwater quality within the critical 
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aquafer recharge area. Along this stretch of access road, the impervious surface strip 
width varies as well as the direction of sheet flow. Therefore, cross sections were cut 
every 20 FT along the section of road to determine the average impervious strip width 
for the tributary access road and RV gravel pads. Based on this evaluation, the 
following average imperious strip widths and full dispersion flowpath lengths were 
determined: 

 
o The southern third of the RV access road and RV Sites 1-5 and 22-25 are 

sloped to the northwest. The downstream native vegetative sheet flow 
dispersion flowpath for this portion of the RV access road receives the 
greatest amount of impervious surface runoff. The average impervious 
surface strip width was determined to be 60 feet along this section of road. 
Per Section C.2.1.7 of the KCSWDM, for sites outside the UGA that are 
dispersing over outwash soils with a minimum design infiltration rate of 4 
inches/hour, a native vegetated flowpath of only 10 feet is required for each 
20-foot strip of tributary impervious. As the calculated average impervious 
surface width for the area in question is 60 FT in outwash soils, a minimum 
30 FT native vegetated flowpath is required downstream of RV Sites 1-5 
towards which the tributary impervious surface runoff flows.  
 
Full dispersion via sheet flow is also proposed to mitigate runoff from the new 
pervious surfaces created within RV Sites 1-5 and 22-25, which drain to the 
northwest. Some minor clearing within the RV sites is proposed to allow for 
guests to set up their RVs and accessories during their stay. The average strip 
length of new pervious surface created perpendicular to the direction of 
surface water flow is 165 FT. Per C.2.1.6 of the KCSWDM, where sheet flow 
from a non-native pervious surface overlaps with the flowpath for sheet flow 
from an impervious surface, the impervious surface flowpath segment must 
be extended at least 1 foot for every 3 feet of non-native pervious surface 
area width draining to the same flowpath. Therefore, for a 165 FT long 
pervious surface width, an additional 165 FT/3 FT= 55 FT long native 
vegetated flowpath is required downstream of RV Sites 1-5 towards which 
the tributary pervious surface runoff flows.  
 
The total minimum native vegetated flowpath downstream of RV Sites 1-5 is 
therefore 85 FT long, and it will mitigate both the tributary pervious and 
impervious surfaces. To satisfy this requirement, a 100 FT native vegetated 
flowpath has been designated at the downstream edge of RV Sites 1-5 and 
additional 10 FT native vegetated buffers will be provided between each edge 
of the RV Sites to provide further dispersion and privacy for guests. The 
portion of the 100 FT native vegetated flowpath that extends off-sie will be 
placed within a storm drainage easement (adjacent property is the same 
owner as subject site).  
 

o The northern two-thirds of the RV access road is crowned. Along this portion 
of crowned road, RV Sites 6-14 drain to the northwest and RV Sites 15-21 
drain to the southeast. Therefore, downstream native vegetated flowpaths 
are required on both the northwest and southeastern sides of this section of 
road. The average impervious surface strip width was determined to be 30 
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feet on each side of the access road crown. Per Section C.2.1.6 of the 
KCSWDM, for sites outside the UGA that are dispersing over outwash soils 
with a minimum design infiltration rate of 4 inches/hour, a native vegetated 
flowpath of only 10 feet is required for each 20-foot strip of tributary 
impervious. As the calculated average impervious surface width for the area 
in question is 30 FT in outwash soils, a minimum 15 FT native vegetated 
flowpath is required downstream of RV Sites 6-21 towards which the 
tributary impervious surface runoff flows. 
 
Full dispersion via sheet flow is also proposed to mitigate runoff from the new 
pervious surfaces created within RV Sites 6-21. Some minor clearing within 
the RV sites is proposed to allow for guests to set up their RVs and accessories 
during their stay. The average strip length of new pervious surface created 
perpendicular to the direction of surface water flow is 83 FT. Per C.2.1.6 of 
the KCSWDM, where sheet flow from a non-native pervious surface overlaps 
with the flowpath for sheet flow from an impervious surface, the impervious 
surface flowpath segment must be extended at least 1 foot for every 3 feet 
of non-native pervious surface area width draining to the same flowpath. 
Therefore, for an 83 FT long pervious surface width, an additional 83 FT/3 FT= 
28 FT long native vegetated flowpath is required.  
 
The total required minimum native vegetated flowpath downstream of RV 
Sites 6-21 is 43 FT long, and it will mitigate both the tributary pervious and 
impervious surfaces. Significantly longer native vegetated flowpaths have 
been provided at the downstream edge of RV Sites 6-21 and additional 10 FT 
native vegetated buffers will be provided between each edge of the RV Sites 
to provide further dispersion and privacy for guests. 
 
NOTE: The portion of access road adjacent to RV Sites 13 and 14 is cross 
sloped to the north, so a native vegetated flowpath of not required southeast 
of this section of road. All drainage from this portion of road drains to the 
northwest. The minimum required 50 FT native vegetated flowpath is still 
adequate for this additional tributary impervious width. However, a 
significantly longer native vegetated flowpath has been designated 
downstream of RV Sites 13 and 14.  
 

• ACCESS ROAD FROM RV SITES TO NORTH PARKING LOT: The portion of access road 
that runs from the RV Sites to the North Parking Lot is cross sloped to the 
northwest/west. Per Section C.2.1.7 of the KCSWDM, for sites outside the UGA that 
are dispersing over outwash soils with a minimum design infiltration rate of 4 
inches/hour, a native vegetated flowpath of only 10 feet is required for each 20-foot 
strip of tributary impervious. The impervious surface width for the road is 24 FT in 
outwash soils, therefore, a minimum 12 FT native vegetated flowpath is required 
downstream of this section of road. The project proposes a significantly longer native 
vegetated flowpath downstream of this section of road. The additional flowpath 
length is provided downstream of this section of road in case excess runoff from other 
mitigated upstream sections of roadway occurs during larger storm events.  See bullet 
below for mitigation of upstream road segments adjacent to the office and gravel 
overflow parking lot. 
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• ACCESS ROAD ADJACENT TO GLAMPING SITES 4-9, CONNECTING ACCESS ROADS, 
SOUTH PARKING LOT, & GRAVEL OVERFLOW PARKING LOTS: The runoff generated 
from the access road adjacent to Glamping Sites 4-9, the internal roads that connect 
the RV Site access road to the Glamping Site access road as well as the adjacent south 
parking lot and gravel overflow parking lots will be mitigated using a combination of 
full dispersion via sheet flow and a full dispersion trench. Per Section C.2.1.7 of the 
KCSWDM, for sites outside the UGA that are dispersing over outwash soils with a 
minimum design infiltration rate of 4 inches/hour, a native vegetated flowpath of only 
10 feet is required for each 20-foot strip of tributary impervious. The impervious 
surface width for the road is 24 FT in outwash soils, therefore, a minimum 12 FT native 
vegetated flowpath is required downstream of each road segment being fully 
dispersed via sheet flow. This includes the following surfaces: 

 
o Access road adjacent to Glamping Sites 4-9 is cross sloped to the west. A 

minimum 12 FT native vegetated flowpath is required downstream of this 
section of roadway. Where connecting roads prevent dispersion flowpaths 
directly west of the road, impervious widths used to calculate flowpath 
lengths will be lengthened for the downstream segments. 
 

o Connecting roads north and southeast of gravel overflow parking lots are 
cross sloped to the south and northwest, respectively, toward the gravel 
parking lots. A minimum 12 FT native vegetated flowpath is required between 
these sections of roadway and the gravel parking lots. A longer 25 FT native 
vegetated flowpath is provided to account for any excess runoff that may 
result from the intersections with the Glamping Site access road. 

 
o The two (2) gravel overflow parking lots will utilize full dispersion via sheet 

flow to mitigate stormwater. Each gravel parking lot is approximately 40 FT 
in width measured in the direction of flow; therefore, a minimum 20 FT native 
vegetated flowpath is required downstream of each lot.  

 
o The 2,500 SF south parking lot and a 2,832 SF portion of the connecting road 

adjacent to the office building cannot achieve sheet flow full dispersion due 
to the location of the office building and a lack of an adjacent vegetated area. 
Therefore, these surfaces will be collected via catch basins and conveyed to 
a 50 FT long full dispersion trench located southwest of the office building. 
The trench will be located outside of the 100 FT well protection radius and 
will disperse flows to the southwest toward the well head location. A soil 
treatment liner will be required beneath dispersion trench rock to protect 
groundwater quality within the critical aquafer recharge area. According to 
the KCSWDM, a 50 FT long full dispersion trench with 100 FT native vegetated 
flowpath can mitigate up to 5,000 SF of tributary impervious. However, the 
flowpath can be lengthened proportionally up to 200 FT to accommodate 
additional impervious area. Therefore, to mitigate the 5,332 SF of tributary 
impervious surface, a 107 FT long native vegetated flowpath is required 
downstream of the dispersion trench (5,332 SF/5,000 SF * 100 FT = 107 FT). 
A 109 FT long native vegetated flowpath has been provided between the 
trench and the existing well, which meets this minimum requirement. 
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• ACCESS ROAD ADJACENT TO GLAMPING SITES 10-12 & SOUTH HAMMERHEAD: Full 
dispersion via a 50’ long full dispersion trench is proposed for the 8,483 SF portion of 
the access road and glamping site gravel driveway aprons that flow to the south 
toward the proposed septic drainfield. A soil treatment liner will be required beneath 
dispersion trench rock to protect groundwater quality within the critical aquafer 
recharge area. According to the KCSWDM, a 50 FT long full dispersion trench with 100 
FT native vegetated flowpath can mitigate up to 5,000 SF of tributary impervious. 
However, the flowpath can be lengthened proportionally up to 200 FT to 
accommodate additional impervious area. Therefore, to mitigate the 8,483 SF of 
tributary impervious surface, a 170 FT long native vegetated flowpath is required 
downstream of the dispersion trench (8,483 SF/5,000 SF * 100 FT = 170 FT). The 
dispersion trench has been placed to ensure the flowpath does not intersect with the 
proposed septic drainfield. A minimum 30’ setback from the drainfield is required. 

 
NATIVE GROWTH RETENTION AREA (NGRA): Per Section C.2.1.1 of the KCSWDM, the total 
area of impervious surface being fully dispersed must be no more than 15% of the total area 
of native vegetated surface being preserved by a recorded covenant on the site. The total 
area of impervious surface being fully dispersed is 137,143 SF; therefore, a minimum 137,143 
SF/0.15 = 914,287 SF (21 AC) NGRA is required to be designated on the site plan and recorded 
via a covenant. The NGRA will include the required native vegetated flowpaths for surfaces 
undergoing full dispersion, as well as the additional area required to meet the 15% 
requirement. The 1,250 SF wetland located within the NGRA cannot be counted toward the 
minimum area requirement, but the associated wetland buffer can be. 
 
In addition, the total area of impervious surface plus non-native pervious surface being fully 
dispersed must be no more than 35% of the site. The total area of impervious plus non-native 
pervious surface proposed is 368,691 SF, which is only 17.89% of the total site area of 
2,060,943 SF; therefore, this requirement is met. 

 
2. Full Infiltration: 

Full infiltration of runoff is feasible for the remaining impervious surfaces. The geotechnical 
report included in Appendix D, notes the soils types as well-draining outwash medium sand 
soils with gravel and cobbles. The report notes groundwater as relatively shallow at 4-8 feet 
below grade in a few of the test pits. Other test pits were found to be dry when samples were 
collected. The geotechnical report indicates the soils to have moderate infiltration potential 
and that small, localized shallow infiltration systems are most appropriate given the shallow 
groundwater condition. All infiltration systems have been designed with 2-feet of rock storage 
depth to ensure the bottom of rock is at least 1-foot above the maximum detected 
groundwater level.  
 

• NON-POLLUTION GENERATING: Full infiltration drywells are proposed for all 
remaining non-pollution generating structures, including the office building (1,600 
SF), the host cabin (1,200 SF), and the 12 glamping yurts/cabins (1,200 SF each). Per 
Section C.2.2.4 of the KCSWDM, full infiltration drywells located in medium sands 
should be sized at a rate of 90 CF of gravel per 1,000 SF of tributary impervious 
surface. Infiltration testing will be completed for the specific drywell locations during 
final engineering if required by the County. A total of 17,800 SF of non-pollution 
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generating impervious surface will be fully infiltrated using drywells without 
additional water quality treatment as follows: 

 
o The 1,600 SF office building is required to have a minimum (1,600 SF/1,000 

SF)(90 CF) = 144 CF of rock storage. Therefore a 10-FT diameter, 2-FT deep 
drywell providing 157 CF of rock storage is proposed.  
 

o The 1,200 SF host cabin and each of the 1,200 SF glamping cabins/yurts is 
required to have a minimum (1,200 SF/1,000 SF)(90 CF) = 108 CF of rock 
storage. Therefore an 8.5-FT diameter, 2-FT deep drywell providing 113.5 CF 
of rock storage is proposed for each cabin.  
 

• POLLUTION GENERATING: Full infiltration trenches are proposed for the main 
entrance access road/circular turnaround (16,288 SF) and the north parking lot (6,405 
SF). Per Section C.2.2.3 of the KCSWDM, full infiltration drywells located in medium 
sands should be sized at a rate of 30 LF of trench per 1,000 SF of tributary impervious 
surface. Infiltration testing will be completed for the specific trench locations during 
final engineering if required by the County. All pollution-generating impervious 
surfaces will be treated for enhanced basic water quality as described in Core 
Requirement #8 prior to being fully infiltrated on site.  
 

o The infiltration trench for the 6,405 SF north asphalt parking lot is required to 
have a minimum length of (6,405 SF/1,000 SF)(30 LF) = 192 LF (assumed 
minimum width of 2-FT). Per the KCSWDM, the maximum trench length 
allowed is 100-FT. Therefore, two (2) 100-FT long, 2-FT wide trench are 
proposed to provide an equivalent infiltration area. The trench centerlines 
are spaced 6-FT apart. 
 

o Approximately 16,288 SF of access road for the main entrance and circular 
turnaround will be mitigated using full infiltration trenches after enhanced 
basic water quality treatment. The infiltration trench for the 16,288 SF main 
entrance/circular turnaround is required to have a minimum length of 
(16,288 SF/1,000 SF)(30 LF) = 489 LF (assumed minimum width of 2-FT). Per 
the KCSWDM, the maximum trench length allowed is 100-FT. Therefore, eight 
(8) 61-FT long, 2-FT wide trenches are proposed to provide an equivalent 
infiltration area. The trench centerlines are spaced 6-FT apart. 

 
3. Limited Infiltration/Bioretention/Permeable Pavement/Basic Dispersion: 

All new impervious and pervious surfaces will either be fully dispersed or fully infiltrated on-
site as described above; therefore, no further BMPs have been evaluated for the project.  

 
4. Soil Moisture Holding Capacity: 

The soil moisture holding capacity of new pervious surfaces must be protected in accordance 
with KCC 16.82.100 (F) and (G). KCC 16.82.100(F) requires that the duff layer or native topsoil 
be retained to the maximum extent practicable. KCC 16.82.100(G) requires soil amendment 
to mitigate for lost moisture holding capacity where compaction or removal of some or all of 
the duff layer or underlying topsoil has occurred. The amendment must be such that the 
replaced topsoil is a minimum of 8 inches thick, unless the applicant demonstrates that a 
different thickness will provide conditions equivalent to the soil moisture holding capacity 
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native to the site. The replaced topsoil must have an organic content of 5-10% dry weight and 
a pH suitable for the proposed surface vegetation (for most soils in King County, 4 inches of 
well-rotted compost tilled into the top 8 inches of soil is sufficient to achieve the organic 
content standard.) The amendment must take place between May 1 and October 1.  

 
Special Requirements 
 

Special Requirement #1: Other Adopted Area-Specific Requirements 
Basin Plan – N/A 
Master Drainage Plan – N/A 
Salmon Conservation Plans – N/A 
Flood Hazard Management Plan – N/A 
Lake Management Plans – N/A 
 

Special Requirement #2: Flood Hazard Area Delineation 
The proposed project is not located within a delineated FEMA flood zone. 

 
Special Requirement #3: Flood Protection Facilities 

This project does not rely on or propose to modify or construct a new flood protection facility.  

 
Special Requirement #4: Source Controls 

Per Section 1.3.4 of the KCSWDM, source control is required for commercial site developments 
and commercial buildings. Due to the nature of this recreational campground project, typical 
commercial site pollutant levels are not anticipated; therefore, source control is not proposed. 
Source control will be implemented, if required by the County. 

 

Special Requirement #5: Oil Control 
This site is not considered high-use or in need of oil control. Oil control will be considered, if 
required by the County. 
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III. OFF-SITE ANALYSIS 
 
Task 1: Study Area Definition and Maps 
The project is located on tax parcel number 302207-9103 in unincorporated King County near the 
community of Ravensdale, WA. The site is contained within one drainage basin, Lower Cedar River 
Drainage Basin, in the Cedar River / Lake Washington Watershed. The site is located within a single 
Threshold Discharge Area (TDA). According to the Septic Feasibility Letter (Appendix A), stormwater from 
the site infiltrates into native soils on-site. However, stormwater that does not infiltrate generally sheet 
flows to the southwest towards SE Kent-Kangley RD across moderate slopes ranging from 1-10%. An 
Existing Conditions Map is included as Figure 4 in this TIR. 
 
The study area for this analysis extends downstream for approximately ¼ mile. A Downstream Map 
showing the study area is included in Figure 7 on the following page.  
 
Task 2: Resource Review 
According to King County iMaps, the project site is listed as a Category 1 CARA. No other unique site 
aspects were listed on King County iMaps website.  A well exists on-site with an associated 100-foot 
protection zone. There is a Category IV wetland in the north central portion of the property with an 
associated 50-foot buffer and additional 15-foot building setback. 
 
Task 3: Field Inspection 
The field inspection of the Off-Site Analysis was performed by Encompass Engineering & Surveying on 
Wednesday, September 14, 2022. The analysis was performed at approximately 10:30 AM under cloudy 
conditions with a temperature of 70°. Soil conditions were observed to be dry. Information collected 
during this study is included in the Task 4 description. 
 
Task 4: Drainage System Description and Problem Descriptions 
The site has only one natural discharge location (NDA) on the western side of the property, which results 
in one total TDA for the site. Stormwater runoff from the site generally sheet flows in the southwestern 
direction towards the western property line (A). After flowing off the property, the runoff continues sheet 
flowing to the southwest (B), following the natural topography throughout the adjacent lot. After roughly 
1,000 FT, the runoff intercepts SE Kent-Kangley Rd and enters the roadside ditch on the northern side of 
the road (C). From here, the runoff continues being conveyed to the west within the roadside ditch until 
the ¼ mile downstream limit was reached (D). The runoff ultimately gets discharged into the Lower Cedar 
River. No drainage related issues were observed downstream of the site, and no relevant drainage 
complaints were identified on the King County iMap system within a quarter mile of the site discharge 
location. Please refer to the Downstream Map (Figure 7), Drainage System Table (Table 1), and 
photographs on the following pages for additional details.  
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Figure 7: Downstream Map 
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Element A: Runoff from site sheet flows in the southwesterly direction 

 

 
 Element B: Runoff generally leaves the site from the western property line and continues sheet 

flowing through a separate lot 
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Element C: Runoff intercepts SE Kent-Kangley Rd and begins flowing west within the roadside ditch 

 

 
Element D: Runoff continues flowing west within roadside ditch until ¼ downstream limit is reached 

 
Task 5: Mitigation of Existing or Potential Problems 
According to King County iMap, no drainage complaints were recorded for this site or for the neighboring 
properties.  



Wildlife Meadows Preliminary Technical Information Report 

 

01/27/2023 Page 22 

 

IV.  FLOW CONTROL ANALYSIS AND DESIGN  
 

Part A: Existing Site Hydrology 
The 2,060,943 SF (47.3 AC) lot currently contains a primitive 20,323 SF gravel driveway that connects to 
SE Kent-Kangley Road on the south side of the site. The gravel driveway is to be removed/replaced with 
construction of the new campground facilities. Apart from the existing driveway, the site is primarily 
vegetated with native vegetation, including grass, shrubs, and trees. The property is located within a single 
drainage basin, Lower Cedar Basin, and runoff from the site generally sheet flows off-site to the south and 
west. Refer to Figure 4 for an Existing Conditions Map. 
 
The geotechnical report included in Appendix D classifies the soils as being well-draining outwash medium 
sand soils with gravel and cobbles; therefore, the soils have been modeled as Type A/B.  
 

Part B: Developed Site Hydrology 
The project proposes to establish a campground that will accommodate 25 RVs sites, 3 tipi sites, 8 walk-
in tent sites, and 12 glamping sites with cabins/yurts. Additional campground facilities are proposed to 
include access roads, parking lots, restroom/shower buildings, a central office building with deck, and a 
host cabin.  The campground entrance is in the SW corner of the site with direct access to SE Kent-Kangley 
Road. 
 
The campground will be constructed in 3 phases. All proposed impervious and pervious surfaces are 
outlined in the table below based on the Phase in which they will be constructed. The project will result 
in a total of 156,056 SF (3.58 AC) of new/replaced pollution generating impervious surface (PGIS), 20,980 
SF (0.48 AC) of new non-pollution generating impervious surface, and 231,548 SF (5.32 AC) non-pollution 
generating pervious surface.  The total proposed impervious surface area is 177,036 SF (4.06 AC).  
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All proposed impervious and pervious surfaces will be fully dispersed except for the main entrance access 
road/circular turnaround (16,288 SF), the north parking lot (6,405 SF), rooftop runoff from the 12 
glamping site cabins/yurts (14,000 SF), rooftop runoff from the office building (1,600 SF), and rooftop 
runoff from the host cabin (1,200 SF). These remaining surfaces will be mitigated using full infiltration. 
Pollution-generating impervious surfaces will be treated for enhanced basic water quality using large 
linear sand filters prior to being fully infiltrated on site. Please refer to Core Requirements 3, 8, and 9 in 
Section II of this TIR for additional discussion on the storm design. A Developed Conditions Map is provided 
in Figure 5. 
 

Part C: Performance Standards 
Per King County iMap, this project site is within the Conservation Flow Control area. In this area, flow 
control facilities are required to meet the level 2 flow control standard. In this area, flow control facilities 
are required to meet the level 2 flow control standard. This requires that the predeveloped and developed 
discharge durations match for 50% of the 2-year peak flow up to the full 50-year peak flow. Please refer 
to Part D of this Section for further discussion. 
 
The proposed development is considered a “Large Lot”; therefore, the site has been designed to comply 
with the Large Lot BMP Requirements detailed in Section 1.2.9.2.2 of the 2021 KCSWDM. Please refer to 
Core Requirement #9 in Section II of this TIR for further discussion. 
 
This commercial site is required to meet the Enhanced Basic Water Quality Treatment Standard. Please 
refer to Part E of this Section for further discussion. 
 

Part D: Flow Control System 
A total of 408,584 SF (9.38 AC) of new/replace impervious and pervious surface is proposed with the 
project. WWHM was utilized to model this area under the predeveloped condition as 100% forest with 
flat, Type A/B soils. Per Table 1.2.9.A in the KCSWDM, flow control BMP facility sizing credits may be taken 
for all new/replaced impervious and pervious surfaces meeting full dispersion and full infiltration 
requirements under Core Requirement #9. A total of 368,691 SF (8.4640 AC) of new/replaced impervious 
and pervious surfaces will be fully dispersed and have therefore been modeled as forest under the 
developed condition. A total of 39,893 SF (0.9158 AC) of new/replaced impervious surfaces will be fully 
infiltrated and have therefore been subtracted from the developed conditions model.  
 
The site meets flow control exemption 2. As shown in Table 4 below, the proposed development results 
in a 0.1140 CFS decrease in the 100-year peak flow using 15-minute time steps, which is below the 
exemption threshold of a 0.15 CFS increase.  No flow control facilities are proposed at this time; however, 
flow control BMPs will be implemented as described under Core Requirement #9 in Section II of this TIR. 
Please refer to Appendix E for a copy of the full WWHM data output.  
 

Table 4: Flow Frequency Return Periods  
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Part E: Water Quality System 
Per Section 1.2.8.1.A of the KCSWDM, this commercial campsite project is required to meet the Enhanced 
Basic Water Quality Treatment Standard. Per Section 1.2.8.1 of the KCSWDM, target surfaces include all 
new/replaced PGIS that is not fully dispersed. All proposed pollution generating surfaces will be fully 
dispersed except for the main entrance access road/circular turnaround (16,288 SF) and the north parking 
lot (6,405 SF). These pollution-generating impervious surfaces will be treated using large linear sand filters 
sized in WWHM and designed in accordance with Section 6.5.4 of the KCSWDM prior to being fully 
infiltrated on site. The large linear sand filter was selected as it does not require drop between the inlet 
and outlet pipes, thus allowing the storm system to remain shallow enough to accommodate downstream 
infiltration without impacting groundwater levels. A large linear sand filter vaults have been sized using 
WWHM based on a filter media depth of 1.5 FT and a hydraulic conductivity of 1 in/hour. The overflow 
weir will be located 1 FT above the filter media. The proposed water quality facilities are summarized 
below: 
 

• Runoff from the 16,288 SF (0.3739 AC) main entry/circular turnaround will be collected and 
conveyed to a series of three (3) large linear sand filter systems. A central system located along 
the main entry driveway will be utilized to mitigate an 8,490 SF (0.1949 AC) portion of the main 
entry road. Per the WWHM results in Appendix E, the central system is required to provide a 
sand filter bed area of 392 SF to meet the 95% enhanced basic water quality treatment 
threshold. Therefore, a 28 FT long and 14 FT wide filter bed providing 392 SF of area is proposed.  
Per Section 6.5.4.1 of the KCSWDM, a sediment cell that is at least one-third the width of the 
sand filter bed is required upstream of the 14 FT wide sand filter bed; therefore, a 5 FT wide 
sediment cell is proposed.  The treated stormwater outflow from the central large linear sand 
filter will be split even between the two (2) adjacent full infiltration systems post water quality 
treatment. 
 
Separate systems will capture runoff from the east and west portions of the circular turnaround 
(approximately 3,897 SF or 0.0895 AC each). Per the WWHM results in Appendix E, the east and 
west systems are required to provide a sand filter bed area of 180 SF each to meet the 95% 
enhanced basic water quality treatment threshold. Therefore, a 18 FT long and 10 FT wide filter 
bed providing 180 SF of area is proposed for each side of the circular turnaround.  Per Section 
6.5.4.1 of the KCSWDM, a sediment cell that is at least one-third the width of the sand filter bed 
is required upstream of the 10 FT wide sand filter bed; therefore, a 3.5 FT wide sediment cell is 
proposed. The treated stormwater outflow from each of the large linear sand filters within the 
circular turnaround will be routed to the adjacent full infiltration systems post water quality 
treatment. 
 

• Runoff from the 6,405 SF (0.1470 AC) north parking lot will sheet flow to the north edge of 
pavement where it will flow into a large linear sand filter system. Per the WWHM results in 
Appendix E, the system is required to provide a sand filter bed area of 290 SF to meet the 95% 
enhanced basic water quality treatment threshold. Therefore, a 116 FT long and 2.5 FT wide 
filter bed providing 290 SF of area is proposed.  Per Section 6.5.4.1 of the KCSWDM, an 18 IN 
wide sediment cell is required upstream of the 2.5 FT wide sand filter bed. The treated 
stormwater outflow from the large linear sand filter will be routed to a full infiltration system 
post water quality treatment. 

 
Please refer to Appendix E for a copy of the full WWHM data output.  
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V. CONVEYANCE SYSTEM ANALYSIS AND DESIGN 
Stormwater runoff will be mitigated on-site, and no off-site drainage systems are proposed. Additional 
conveyance analysis for the on-site systems will be completed with final engineering, if required by the 
County.  

 

VI. SPECIAL REPORTS AND STUDIES 
• Septic Feasibility Letter by Jenson Engineering LLC, Inc. dated July 5, 2022 (Appendix A) 

• King County Critical Areas Designation CADS22-0318, dated January 2, 2023 (Appendix B) 

• Wildlife Meadow Glamping & RV Park Traffic Impact Analysis by TranspoGroup dated April 2022 
(Appendix C) 

• Geotechnical Engineering Study by Geotech Consultants, Inc dated February 16, 2021 (Appendix 
D). 

 

VII. OTHER PERMITS 
• Conditional Use Permit 

• SEPA Review 

• Building Permits 

• Clearing & Grading Permit 

• Department of Health Approval 

 
VIII. CSWPPP ANALYSIS AND DESIGN 
The total limits of disturbance for this project are greater than one acre; therefore, a formal CSWPPP is 
required. In addition, a Construction Stormwater General Permit (CSWGP) and Notice of Intent (NOI) will 
be required. A CSWPPP, CSWGP, and NOI will be prepared with final engineering.  
 

IX. BOND QUANTITIES and DECLARATION of COVENANT 
Bond Quantities will be provided with final engineering if requested by the County.   
 

X. OPERATION AND MAINTENANCE MANUAL 
An Operation and Maintenance Manual is provided in Appendix F. 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 

Appendix A 
 

Septic Feasibility Letter by Jenson Engineering LLC, Inc. dated July 5, 2022 
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King County Critical Areas Designation CADS22-0318, dated January 2, 2023 
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Introduction 

The purpose of this traffic impact analysis (TIA) is to identify potential transportation-related 
impacts associated with the proposed Wildlife Meadow Glamping & RV Park development in 
unincorporated King County. As required by King County Road Services, the analysis provides a 
description of the project and study area, an evaluation of future conditions at the site access 
point, and identified potential impacts and mitigation measures, as necessary. 

Project Description 

The project site is currently undeveloped and located along SE Kent Kangley Rd between SE 
Ravensdale Way and 292nd Avenue SE. The site vicinity is shown on Figure 1.  The project 
would include the development of up to 45 tent, glamping, and RV sites. One vehicular access 
point is proposed along the southern frontage of the project, accessed via SE Kent Kangley Rd. A 
preliminary site plan for the development is shown on Figure 2. The proposed project is 
anticipated to be constructed and operational by 2025. 

Study Scope 

The scope of this analysis is based on discussions with King County staff and the County’s Level 
1 TIA guidelines. As specified in these guidelines, only intersections that would be impacted by 
30 or more peak hour trips and at least 20 percent of total peak hour project traffic must be 
studied. Given the low peak hour trip generation of this project (detailed in a later section of this 
report), no off-site intersections were identified for evaluation. For the purposes of this study, only 
the site access along SE Kent Kangley Road was evaluated. This study focuses on the weekday 
AM and PM peak hours for the future with-project conditions. Additionally, this analysis includes a 
review of existing roadway conditions near the project site and a sight distance evaluation for the 
proposed site access.  
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Existing Conditions 

This section describes the existing conditions within the identified study area. Study area 
characteristics are provided for the roadway network, non-motorized facilities, transit, and existing 
traffic volumes.  

Roadway Network 

The following sections describe the existing street network within the vicinity of the proposed 
project and any anticipated changes resulting from planned improvements. 

Existing Inventory 

SE Kent Kangley Road is a two-lane roadway classified as a minor arterial per the King County 
Arterial Functional Classification Map (2019). In the vicinity of the project, the posted speed limit 
is 45 miles per hour (mph) and there is no parking, sidewalks, or bicycle facilities along the 
roadway. Access to the site would be provided via SE Kent Kangley Road.  
 
Landsburg Road SE is a two-lane roadway classified as a minor arterial per the King County 
Arterial Functional Classification Map (2019). In the vicinity of the project, the posted speed limit 
is 40 mph and there is no parking, sidewalks or bike facilities provided along the roadway. 
 
SE Ravensdale Way is a two-lane roadway classified as a minor arterial per the King County 
Arterial Functional Classification Map (2019). In the vicinity of the project, the posted speed limit 
is 35 mph and there is no parking, sidewalks or bike facilities provided along the roadway. 
 
292nd Avenue SE is a two-lane local road. In the vicinity of the project, the posted speed limit is 
45 mph and there is no parking, sidewalks or bike facilities provided along the roadway. 

Planned Improvements 

Based on a review of the King County Transportation Needs Report (TNR, 2020), one planned 
improvement was identified in the vicinity of the project. 
 
SE Kent-Kangley Intersection Improvement: This intersection was recently converted from a 
side-street stop-controlled intersection to an all-way stop-controlled intersection. The impacts of 
this treatment will be monitored to determine if installing a permanent traffic calming safety 
improvement such as a roundabout or signal may be necessary. The potential changes to this 
intersection are not anticipated to impact the operations at the project’s site access.   

Non-Motorized Facilities  

There are limited pedestrian and bicycle facilities within the vicinity of the project, although the 
shoulders along SE Kent Kangley Road are approximately 10 feet wide and may accommodate 
pedestrian and bicycle traffic. Additionally, nearby walking trails provide an alternative to walking 
along SE Kent Kangley Road. 

Transit 

There is currently no transit service within the vicinity of the project site. 
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Vehicle Traffic Volumes 

Existing weekday peak period traffic volumes were collected at SE Kent Kangley 
Road/Landsburg Road SE as a basis for determining traffic volumes along SE Kent Kangley 
Road at the location of the proposed site driveway. Weekday PM peak hour (4-6 p.m.) traffic 
volumes were collected in November 2019 and weekday AM peak period (7-9 a.m.) traffic 
volumes were collected in March 2022. To account for the impacts of COVID-19 on the weekday 
AM peak hour traffic volumes, historic 2019 and March 2022 counts at the SE Kent Kangley 
Road/Landsburg Road SE intersection were compared. Based on this comparison, the March 
2022 counts were increased by 4 percent to represent typical non-pandemic conditions. Since the 
weekday PM peak period traffic volumes were collected before the COVID-19 pandemic, no 
adjustment was made to these volumes aside from the application of a 1.5 percent annual growth 
rate from 2019 to 2022. 
 
The estimated existing (2022) weekday AM and PM peak hour traffic volumes along SE Kent 
Kangley Road in the vicinity of the project are shown on Figure 3. The traffic volumes were 
rounded to the nearest five vehicles to account for daily fluctuations. The detailed weekday peak 
period traffic counts are included in Appendix A.  
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Project Impacts 

This section of the analysis documents the potential impacts of the proposed project. First, 
estimated traffic volumes generated by the proposed project are distributed and assigned to the 
site driveway. Next, these project trips and inherent traffic growth are added to existing traffic 
volumes to develop the future (2025) with-project traffic volumes at the site driveway. Finally, the 
proposed site access point is evaluated to determine consistency with King County sight distance 
standards.  

Vehicle Trip Generation 

Trip generation estimates for this project are based on average trip rates summarized in the 
Institute of Transportation Engineers’ (ITE) Trip Generation Manual, 11th Edition (2021). The trip 
rates for the proposed project were based on ITE’s Campground/Recreational Vehicle Park (LU 
#416) land use. The trip generation for the proposed development is shown in Table 1.  
 

Table 1. Estimated Weekday Vehicle Trip Generation 

Land Use Size 
Daily 
Trips1 

AM Peak Hour Trips  PM Peak Hour Trips 

In Out Total  In Out Total 

Campground/Recreational 
Vehicle Park (LU #416) 

45 ou 1202 4 6 10  8 4 12 

Notes: ou = Occupied Units 
1. Trip generation based on ITE Trip Generation Manual (11th Edition, 2021).  
2. No ITE daily rate for this land use. Daily trips projected as ten times the PM peak hour trips. 

 
As shown in Table 1, the proposed project is anticipated to generate approximately 120 daily trips 
with 10 occurring during the AM peak hour, and 12 occurring during the PM peak hour. 

Vehicle Trip Distribution & Assignment 

Trip distribution patterns to and from the project site were based on existing vehicle travel 
patterns and evaluating the likely origins/destinations of travelers. The project trip distribution and 
assignment for vehicle trips is shown in Figure 4. 

Site Access Evaluation 

The project will be accessible from a single side-street stop-controlled driveway located along the 
southern frontage of the site on SE Kent Kangley Road. The following section summarizes the 
operational and sight distance analysis completed for the proposed site access intersection. 

Future (2025) With-Project Traffic Volumes 

The future (2025) with-project traffic volumes at the site access were forecasted by: (1) applying 
an annual growth rate of 1.5 percent to existing traffic volumes along SE Kent Kangley Road to 
estimate background traffic growth, and (2) adding project-generated traffic as shown on Figure 
4. The resulting future (2025) with-project traffic volumes are shown on Figure 5.  

Traffic Operations 

The operational characteristics of an intersection are determined by calculating the intersection 
level of service (LOS). At unsignalized side-street, stop-controlled intersections, LOS is measured 
by the average delay on the critical-movement of the intersection. Traffic operations and average 
vehicle delay can be described qualitatively with a range of levels of service (LOS A through 
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LOS F), with LOS A indicating free-flowing traffic and LOS F indicating extreme congestion and 
long vehicle delays. Appendix B contains a detailed explanation of LOS criteria and definitions. 
 
The future (2025) with-project traffic operations at the site driveway were evaluated based on the 
above methodology. A single-lane approach was assumed along the driveway. The resulting 
vehicular operations are shown in Table 3. Detailed LOS worksheets are provided in Appendix C. 
 

Table 2. Future (2025) With-Project Peak Hour LOS Summary 

  AM Peak Hour  PM Peak Hour 

Intersection Traffic Control LOS1 Delay2 WM3   LOS Delay WM  

SE Kent Kangley Rd/Site Driveway Stop-Controlled B 10.3 SB  A 9.5 SB 

Note: SB = southbound approach 
1. Level of Service (A – F) as defined by the 2016 Highway Capacity Manual (HCM) 
2. Average delay per vehicle in seconds 
3. Worst movement reported for unsignalized intersections. SB = southbound, NB = northbound. 

 
As shown in Table 3, the site driveway is forecast to operate at LOS B and LOS A in the AM and 
PM peak hours, respectively, and would meet King County level of service standards. 
 
The 95th percentile queues were also reviewed for the site access and are shown to be minimal 
(less than one vehicle in the AM and PM peak hours). Detailed queuing information is provided 
Appendix C. 

Sight Distance 

Stopping and entering sight distance were evaluated at the proposed site driveway. Stopping 
sight distance is the distance necessary to enable a motorist to stop before reaching a stationary 
object in its path. In contrast, entering sight distance is the distance necessary for a motorist to 
enter the traffic stream without causing traffic on the major street to reduce its travel speed. The 
methods and standards used to measure the available sight distance are defined in the King 
County Road Design and Construction Standards (2016). With an estimated 55 mph design 
speed along SE Kent Kangley Road (equal to 10 mph above the posted speed limit as defined on 
page 1-13 of these Standards), the recommended minimum stopping sight distance is 495 feet 
and the recommended minimum entering sight distance is 610 feet and 530 feet for the left- and 
right- turning vehicles, respectively. 
 
The sight distance triangles for the driveway were evaluated by in-field measurements and are 
shown in Appendix D. As shown in the appendix, sight distance at the site driveway in the east 
and west directions are anticipated to meet the recommended entering and stopping sight 
distances.  
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Findings and Conclusions 

This analysis summarizes the potential traffic impacts of the proposed Wildlife Meadow Glamping 
& RV Park development in the City of Ravensdale. General findings and recommendations 
include:  

• The proposed project would develop up to 45 tent, glamping, and RV sites. The project 
site is currently undeveloped.  

• The development is estimated to generate approximately 10 new trips during the 
weekday AM peak hour, and 12 new trips during the weekday PM peak hour. 

• One side-street stop-controlled site driveway is proposed along SE Kent Kangley Road. 
The site access is forecast to operate at LOS B or better during the weekday AM and PM 
peak hours meeting King County LOS standards.  

• Sight distance requirements at the site driveway are satisfied in both directions. 
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Intersection: Landsburg Rd SE/SE Ravensdale Rd & SE Kent-Kangley Rd/SE 272nd St Date of Count: Wed 11/20/2019
Location: Black Diamond, Washington Checked By: Jess

Time From North on (SB) From South on (NB) From East on (WB) From West on (EB) Interval
Interval Landsburg Rd SE SE Ravensdale Rd SE Kent-Kangley Rd SE 272nd St Total

Ending at T L S R T L S R T L S R T L S R

4:15 P 2 23 45 13 1 2 11 4 0 2 36 6 3 4 65 0 211

4:30 P 3 22 48 11 1 0 20 4 3 1 41 11 2 7 57 0 222

4:45 P 2 25 56 6 0 0 10 6 1 2 40 11 0 6 68 0 230

5:00 P 3 29 54 9 0 1 11 4 1 3 36 6 0 4 51 1 209

5:15 P 2 30 50 12 0 0 8 7 0 5 43 7 0 10 60 3 235

5:30 P 1 24 49 6 0 0 10 5 1 4 33 3 1 7 61 3 205

5:45 P 2 23 47 4 0 0 9 0 2 4 39 6 0 5 55 0 192

6:00 P 0 13 43 6 1 0 8 0 0 2 21 6 1 10 61 0 170

6:15 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:30 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:45 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:00 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total

Survey 15 189 392 67 3 3 87 30 8 23 289 56 7 53 478 7 1674

Peak Hour: 4:15 PM to 5:15 PM

Total 10 106 208 38 1 1 49 21 5 11 160 35 2 27 236 4 896

Approach 352 71 206 267 896

%HV 2.8% 1.4% 2.4% 0.7% 2.0%

PHF 0.96 0.74 0.94 0.90 0.95

Landsburg Rd SE
463

352 111

0 Bike
SE 272nd St 38 208 106 0 Ped SE Kent-Kangley Rd

35

199 Ped 0 160 206

Bike 0 11 569
466 27 0 Bike

267 236 4:15 PM to 5:15 PM 0 Ped 363

4
PEDs 

Across: N S E W Ped 0 1 49 21 940  1.0 PHF Peak Hour Volume

INT 01 0 Bike 0 PHF %HV
INT 02 0 EB 0.90 0.7%
INT 03 0 223 71 Check WB 0.94 2.4%
INT 04 0    In: 896 NB 0.74 1.4%
INT 05 0 294 Out: 896 SB 0.96 2.8%
INT 06 0 SE Ravensdale Rd T Int. 0.95 2.0%
INT 07 0 Bicycles From: N S E W Conditions:
INT 08 1 1 INT 01 0
INT 09 0 INT 02 0
INT 10 0 INT 03 0
INT 11 0 INT 04 0
INT 12 0 INT 05 0

0 0 0 1 1 INT 06 NO BIKES 0
Special Notes INT 07 0

INT 08 0
INT 09 0
INT 10 0
INT 11 0
INT 12 0

0 0 0 0 0
TPG19121M_15p



Prepared for: The Transpo Group

      Traffic Count Consultants, Inc.

 Phone: (253) 770-1407     FAX: (253) 770-1411   E-Mail:  Team@TC2inc.com

WBE/DBE

Intersection: Landsburg Rd SE/SE Ravensdale Way & SE Kent-Kangley Rd/SE 272nd St Date of Count: Tue 11/16/2021

Location: Black Diamond, Washington Checked By: Jen

Time From North on (SB) From South on (NB) From East on (WB) From West on (EB) Interval
Interval Landsburg Rd SE SE Ravensdale Way SE Kent-Kangley Rd SE 272nd St Total

Ending at T L S R T L S R T L S R T L S R

4:15 P 0 6 53 2 1 1 42 8 3 33 43 11 1 4 15 7 225

4:30 P 0 9 53 0 2 6 38 7 2 30 46 14 0 1 8 3 215

4:45 P 0 6 74 3 1 1 35 5 1 24 52 13 0 0 7 5 225

5:00 P 0 4 59 8 1 1 31 9 0 38 54 7 0 2 9 0 222

5:15 P 0 5 53 4 0 3 37 11 1 20 48 9 0 2 2 5 199

5:30 P 0 4 71 0 0 4 38 7 1 24 51 8 1 2 12 8 229

5:45 P 0 5 52 2 0 5 34 4 0 15 52 6 0 2 11 6 194

6:00 P 0 4 39 1 0 2 26 11 1 26 49 11 0 3 12 2 186

6:15 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:30 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:45 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:00 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total

Survey 0 43 454 20 5 23 281 62 9 210 395 79 2 16 76 36 1695

Peak Hour: 4:00 PM to 5:00 PM

Total 0 25 239 13 5 9 146 29 6 125 195 45 1 7 39 15 887

Approach 277 184 365 61 887

%HV n/a 2.7% 1.6% 1.6% 1.4%

PHF 0.83 0.90 0.92 0.59 0.99

Landsburg Rd SE

475

277 198

0 Bike

SE 272nd St 13 239 25 0 Ped SE Kent-Kangley Rd
45

217 Ped 0 195 365

Bike 0 125 458

278 7 0 Bike

61 39 4:00 PM to 5:00 PM 0 Ped 93

15
PEDs 

Across: N S E W Ped 0 9 146 29 916  1.0 PHF Peak Hour Volume

INT 01 0 Bike 0 PHF %HV

INT 02 0 EB 0.59 1.6%

INT 03 0 379 184 Check WB 0.92 1.6%

INT 04 0    In: 887 NB 0.90 2.7%

INT 05 0 563 Out: 887 SB 0.83 n/a

INT 06 0 SE Ravensdale Way T Int. 0.99 1.4%

INT 07 0 Bicycles From: N S E W Conditions:
INT 08 0 INT 01 0
INT 09 0 INT 02 0
INT 10 0 INT 03 0
INT 11 0 INT 04 0
INT 12 0 INT 05 0

0 0 0 0 0 INT 06 0
Special Notes INT 07 0

INT 08 0
INT 09 0
INT 10 0
INT 11 0
INT 12 0

0 0 0 0 0

TPG21090M_07P



 

 

Appendix B: LOS Definitions



Highway Capacity Manual 2010/6th Edition 

 
Signalized intersection level of service (LOS) is defined in terms of a weighted average control delay for 
the entire intersection. Control delay quantifies the increase in travel time that a vehicle experiences due 
to the traffic signal control as well as provides a surrogate measure for driver discomfort and fuel 
consumption. Signalized intersection LOS is stated in terms of average control delay per vehicle (in 
seconds) during a specified time period (e.g., weekday PM peak hour). Control delay is a complex 
measure based on many variables, including signal phasing and coordination (i.e., progression of 
movements through the intersection and along the corridor), signal cycle length, and traffic volumes with 
respect to intersection capacity and resulting queues. Table 1 summarizes the LOS criteria for signalized 
intersections, as described in the Highway Capacity Manual 2010 and 6th Edition (Transportation 
Research Board, 2010 and 2016, respectively). 
 

Table 1. Level of Service Criteria for Signalized Intersections 

Level of Service 
Average Control Delay 

(seconds/vehicle) General Description 

A ≤10 Free Flow 

B >10 – 20 Stable Flow (slight delays) 

C >20 – 35 Stable flow (acceptable delays) 

D >35 – 55 
Approaching unstable flow (tolerable delay, occasionally wait through more 
than one signal cycle before proceeding) 

E >55 – 80 Unstable flow (intolerable delay) 

F1 >80 Forced flow (congested and queues fail to clear) 

Source: Highway Capacity Manual 2010 and 6th Edition, Transportation Research Board, 2010 and 2016, respectively. 
1. If the volume-to-capacity (v/c) ratio for a lane group exceeds 1.0 LOS F is assigned to the individual lane group. LOS for overall approach or 

intersection is determined solely by the control delay.   

 
 
Unsignalized intersection LOS criteria can be further reduced into two intersection types: all-way stop 
and two-way stop control. All-way stop control intersection LOS is expressed in terms of the weighted 
average control delay of the overall intersection or by approach. Two-way stop-controlled intersection 
LOS is defined in terms of the average control delay for each minor-street movement (or shared 
movement) as well as major-street left-turns. This approach is because major-street through vehicles are 
assumed to experience zero delay, a weighted average of all movements results in very low overall 
average delay, and this calculated low delay could mask deficiencies of minor movements. Table 2 shows 
LOS criteria for unsignalized intersections. 
 

Table 2. Level of Service Criteria for Unsignalized Intersections 

Level of Service Average Control Delay (seconds/vehicle) 

A 0 – 10 

B >10 – 15 

C >15 – 25 

D >25 – 35 

E >35 – 50 

F1 >50 

Source: Highway Capacity Manual 2010 and 6th Edition, Transportation Research Board, 2010 and 2016, 
respectively. 
1. If the volume-to-capacity (v/c) ratio exceeds 1.0, LOS F is assigned an individual lane group for all unsignalized 

intersections, or minor street approach at two-way stop-controlled intersections. Overall intersection LOS is 
determined solely by control delay.   

 



 

 

Appendix C: LOS Worksheets 



HCM 6th TWSC Ravensdale RV Park & Campground

1: SE Kent Kangley Rd & Site Access Future (2025) With-Project AM Peak Hour

Transpo Group Synchro 11 Report

Intersection

Int Delay, s/veh 0.2

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 4 100 315 0 1 5

Future Vol, veh/h 4 100 315 0 1 5

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 96 96 96 96 96 96

Heavy Vehicles, % 13 13 5 5 2 2

Mvmt Flow 4 104 328 0 1 5

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 328 0 - 0 440 328

          Stage 1 - - - - 328 -

          Stage 2 - - - - 112 -

Critical Hdwy 4.23 - - - 6.42 6.22

Critical Hdwy Stg 1 - - - - 5.42 -

Critical Hdwy Stg 2 - - - - 5.42 -

Follow-up Hdwy 2.317 - - - 3.518 3.318

Pot Cap-1 Maneuver 1172 - - - 574 713

          Stage 1 - - - - 730 -

          Stage 2 - - - - 913 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1172 - - - 572 713

Mov Cap-2 Maneuver - - - - 572 -

          Stage 1 - - - - 727 -

          Stage 2 - - - - 913 -

 

Approach EB WB SB

HCM Control Delay, s 0.3 0 10.3

HCM LOS B

 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 1172 - - - 685

HCM Lane V/C Ratio 0.004 - - - 0.009

HCM Control Delay (s) 8.1 0 - - 10.3

HCM Lane LOS A A - - B

HCM 95th %tile Q(veh) 0 - - - 0



HCM 6th TWSC Ravensdale RV Park & Campground

1: SE Kent Kangley Rd & Site Access Future (2025) With-Project PM Peak Hour

Transpo Group Synchro 11 Report

Intersection

Int Delay, s/veh 0.1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Vol, veh/h 7 395 225 1 0 4

Future Vol, veh/h 7 395 225 1 0 4

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 1 1 2 2 2 2

Mvmt Flow 7 416 237 1 0 4

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 238 0 - 0 668 238

          Stage 1 - - - - 238 -

          Stage 2 - - - - 430 -

Critical Hdwy 4.11 - - - 6.42 6.22

Critical Hdwy Stg 1 - - - - 5.42 -

Critical Hdwy Stg 2 - - - - 5.42 -

Follow-up Hdwy 2.209 - - - 3.518 3.318

Pot Cap-1 Maneuver 1335 - - - 423 801

          Stage 1 - - - - 802 -

          Stage 2 - - - - 656 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1335 - - - 420 801

Mov Cap-2 Maneuver - - - - 420 -

          Stage 1 - - - - 796 -

          Stage 2 - - - - 656 -

 

Approach EB WB SB

HCM Control Delay, s 0.1 0 9.5

HCM LOS A

 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 1335 - - - 801

HCM Lane V/C Ratio 0.006 - - - 0.005

HCM Control Delay (s) 7.7 0 - - 9.5

HCM Lane LOS A A - - A

HCM 95th %tile Q(veh) 0 - - - 0



 

 

Appendix D: Sight Distance Triangles 
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Entering Sight Distance
Wildlife Meadow Glamping & RV Park

APPENDIX

D-1

LEGEND
Required Sight Distance

Note: Based on King County Road Design
and Construction Standards (2016) for a 55
miles per hour design speed. A setback of
14.5 feet was used for field measurements.
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Stopping Sight Distance
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LEGEND
Required Sight Distance

Note: Based on King County Road Design
and Construction Standards (2016) for a 55
miles per hour design speed.



 

 

 
 
 
 
 
 
 
 
 
 

Appendix D 
 

Geotechnical Report by GEOTECH Consultants, dated February 16, 2021 
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WildlifeMeadows_WWHM Sand Filter Sizing 11/23/2022 12:11:04 PM Page 2

General Model Information
Project Name: WildlifeMeadows_WWHM Sand Filter Sizing

Site Name: Wildlife Meadows

Site Address: 27534 se kent-kangley road

City: ravensdale 

Report Date: 11/23/2022

Gage: Seatac

Data Start: 1948/10/01

Data End: 2009/09/30

Timestep: 15 Minute

Precip Scale: 0.000 (adjusted)

Version Date: 2019/09/13

Version: 4.2.17

POC Thresholds

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

High Flow Threshold for POC1: 50 Year



WildlifeMeadows_WWHM Sand Filter Sizing 11/23/2022 12:11:04 PM Page 3

Landuse Basin Data
Predeveloped Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 A B, Forest, Flat   0.3739

 Pervious Total 0.3739

Impervious Land Use acre

 Impervious Total 0

 Basin Total 0.3739

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Main Entry
Bypass: No

GroundWater: No

Pervious Land Use acre

 Pervious Total 0

Impervious Land Use acre
 ROADS FLAT         0.1949

 Impervious Total 0.1949

 Basin Total 0.1949

Element Flows To:
Surface Interflow Groundwater
Main Entry - Sand FilterMain Entry - Sand Filter
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Circle Left
Bypass: No

GroundWater: No

Pervious Land Use acre

 Pervious Total 0

Impervious Land Use acre
 ROADS FLAT         0.0895

 Impervious Total 0.0895

 Basin Total 0.0895

Element Flows To:
Surface Interflow Groundwater
Circle Left - Sand FilterCircle Left - Sand Filter
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Circle Right
Bypass: No

GroundWater: No

Pervious Land Use acre

 Pervious Total 0

Impervious Land Use acre
 ROADS FLAT         0.0895

 Impervious Total 0.0895

 Basin Total 0.0895

Element Flows To:
Surface Interflow Groundwater
Circle Right - Sand FilterCircle Right - Sand Filter
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North Parking Lot
Bypass: No

GroundWater: No

Pervious Land Use acre

 Pervious Total 0

Impervious Land Use acre
 PARKING FLAT       0.147

 Impervious Total 0.147

 Basin Total 0.147

Element Flows To:
Surface Interflow Groundwater
North Parking Lot - Sand FilterNorth Parking Lot - Sand Filter



WildlifeMeadows_WWHM Sand Filter Sizing 11/23/2022 12:11:04 PM Page 9

Mitigated Routing

Main Entry - Sand Filter
Bottom Length: 28.00 ft.
Bottom Width: 14.00 ft.
Depth: 2 ft.
Side slope 1: 0 To 1
Side slope 2: 0 To 1
Side slope 3: 0 To 1
Side slope 4: 0 To 1
Filtration On
Hydraulic conductivity: 1
Depth of filter medium: 1.5
Total Volume Infiltrated (ac-ft.): 40.874
Total Volume Through Riser (ac-ft.): 1.951
Total Volume Through Facility (ac-ft.): 42.826
Percent Infiltrated: 95.44
Total Precip Applied to Facility: 0
Total Evap From Facility: 0
Discharge Structure
Riser Height: 1 ft.
Riser Diameter: 18 in.
Element Flows To:
Outlet 1 Outlet 2

              Sand Filter Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.009 0.000 0.000 0.000
0.0222 0.009 0.000 0.000 0.009
0.0444 0.009 0.000 0.000 0.009
0.0667 0.009 0.000 0.000 0.009
0.0889 0.009 0.000 0.000 0.009
0.1111 0.009 0.001 0.000 0.009
0.1333 0.009 0.001 0.000 0.009
0.1556 0.009 0.001 0.000 0.010
0.1778 0.009 0.001 0.000 0.010
0.2000 0.009 0.001 0.000 0.010
0.2222 0.009 0.002 0.000 0.010
0.2444 0.009 0.002 0.000 0.010
0.2667 0.009 0.002 0.000 0.010
0.2889 0.009 0.002 0.000 0.010
0.3111 0.009 0.002 0.000 0.011
0.3333 0.009 0.003 0.000 0.011
0.3556 0.009 0.003 0.000 0.011
0.3778 0.009 0.003 0.000 0.011
0.4000 0.009 0.003 0.000 0.011
0.4222 0.009 0.003 0.000 0.011
0.4444 0.009 0.004 0.000 0.011
0.4667 0.009 0.004 0.000 0.011
0.4889 0.009 0.004 0.000 0.012
0.5111 0.009 0.004 0.000 0.012
0.5333 0.009 0.004 0.000 0.012
0.5556 0.009 0.005 0.000 0.012
0.5778 0.009 0.005 0.000 0.012
0.6000 0.009 0.005 0.000 0.012
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0.6222 0.009 0.005 0.000 0.012
0.6444 0.009 0.005 0.000 0.013
0.6667 0.009 0.006 0.000 0.013
0.6889 0.009 0.006 0.000 0.013
0.7111 0.009 0.006 0.000 0.013
0.7333 0.009 0.006 0.000 0.013
0.7556 0.009 0.006 0.000 0.013
0.7778 0.009 0.007 0.000 0.013
0.8000 0.009 0.007 0.000 0.013
0.8222 0.009 0.007 0.000 0.014
0.8444 0.009 0.007 0.000 0.014
0.8667 0.009 0.007 0.000 0.014
0.8889 0.009 0.008 0.000 0.014
0.9111 0.009 0.008 0.000 0.014
0.9333 0.009 0.008 0.000 0.014
0.9556 0.009 0.008 0.000 0.014
0.9778 0.009 0.008 0.000 0.015
1.0000 0.009 0.009 0.000 0.015
1.0222 0.009 0.009 0.052 0.015
1.0444 0.009 0.009 0.149 0.015
1.0667 0.009 0.009 0.273 0.015
1.0889 0.009 0.009 0.421 0.015
1.1111 0.009 0.010 0.587 0.015
1.1333 0.009 0.010 0.771 0.015
1.1556 0.009 0.010 0.970 0.016
1.1778 0.009 0.010 1.181 0.016
1.2000 0.009 0.010 1.404 0.016
1.2222 0.009 0.011 1.636 0.016
1.2444 0.009 0.011 1.877 0.016
1.2667 0.009 0.011 2.123 0.016
1.2889 0.009 0.011 2.374 0.016
1.3111 0.009 0.011 2.628 0.017
1.3333 0.009 0.012 2.882 0.017
1.3556 0.009 0.012 3.135 0.017
1.3778 0.009 0.012 3.386 0.017
1.4000 0.009 0.012 3.632 0.017
1.4222 0.009 0.012 3.871 0.017
1.4444 0.009 0.013 4.103 0.017
1.4667 0.009 0.013 4.326 0.017
1.4889 0.009 0.013 4.537 0.018
1.5111 0.009 0.013 4.737 0.018
1.5333 0.009 0.013 4.924 0.018
1.5556 0.009 0.014 5.097 0.018
1.5778 0.009 0.014 5.256 0.018
1.6000 0.009 0.014 5.401 0.018
1.6222 0.009 0.014 5.532 0.018
1.6444 0.009 0.014 5.649 0.019
1.6667 0.009 0.015 5.754 0.019
1.6889 0.009 0.015 5.848 0.019
1.7111 0.009 0.015 5.934 0.019
1.7333 0.009 0.015 6.014 0.019
1.7556 0.009 0.015 6.159 0.019
1.7778 0.009 0.016 6.249 0.019
1.8000 0.009 0.016 6.338 0.020
1.8222 0.009 0.016 6.425 0.020
1.8444 0.009 0.016 6.512 0.020
1.8667 0.009 0.016 6.597 0.020
1.8889 0.009 0.017 6.681 0.020



WildlifeMeadows_WWHM Sand Filter Sizing 11/23/2022 12:11:04 PM Page 11

1.9111 0.009 0.017 6.764 0.020
1.9333 0.009 0.017 6.846 0.020
1.9556 0.009 0.017 6.927 0.020
1.9778 0.009 0.017 7.007 0.021
2.0000 0.009 0.018 7.086 0.021
2.0222 0.009 0.018 7.165 0.021
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Circle Left - Sand Filter
Bottom Length: 18.00 ft.
Bottom Width: 10.00 ft.
Depth: 2 ft.
Side slope 1: 0 To 1
Side slope 2: 0 To 1
Side slope 3: 0 To 1
Side slope 4: 0 To 1
Filtration On
Hydraulic conductivity: 1
Depth of filter medium: 1.5
Total Volume Infiltrated (ac-ft.): 18.751
Total Volume Through Riser (ac-ft.): 0.899
Total Volume Through Facility (ac-ft.): 19.65
Percent Infiltrated: 95.42
Total Precip Applied to Facility: 0
Total Evap From Facility: 0
Discharge Structure
Riser Height: 1 ft.
Riser Diameter: 18 in.
Element Flows To:
Outlet 1 Outlet 2

              Sand Filter Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.004 0.000 0.000 0.000
0.0222 0.004 0.000 0.000 0.004
0.0444 0.004 0.000 0.000 0.004
0.0667 0.004 0.000 0.000 0.004
0.0889 0.004 0.000 0.000 0.004
0.1111 0.004 0.000 0.000 0.004
0.1333 0.004 0.000 0.000 0.004
0.1556 0.004 0.000 0.000 0.004
0.1778 0.004 0.000 0.000 0.004
0.2000 0.004 0.000 0.000 0.004
0.2222 0.004 0.000 0.000 0.004
0.2444 0.004 0.001 0.000 0.004
0.2667 0.004 0.001 0.000 0.004
0.2889 0.004 0.001 0.000 0.005
0.3111 0.004 0.001 0.000 0.005
0.3333 0.004 0.001 0.000 0.005
0.3556 0.004 0.001 0.000 0.005
0.3778 0.004 0.001 0.000 0.005
0.4000 0.004 0.001 0.000 0.005
0.4222 0.004 0.001 0.000 0.005
0.4444 0.004 0.001 0.000 0.005
0.4667 0.004 0.001 0.000 0.005
0.4889 0.004 0.002 0.000 0.005
0.5111 0.004 0.002 0.000 0.005
0.5333 0.004 0.002 0.000 0.005
0.5556 0.004 0.002 0.000 0.005
0.5778 0.004 0.002 0.000 0.005
0.6000 0.004 0.002 0.000 0.005
0.6222 0.004 0.002 0.000 0.005
0.6444 0.004 0.002 0.000 0.006
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0.6667 0.004 0.002 0.000 0.006
0.6889 0.004 0.002 0.000 0.006
0.7111 0.004 0.002 0.000 0.006
0.7333 0.004 0.003 0.000 0.006
0.7556 0.004 0.003 0.000 0.006
0.7778 0.004 0.003 0.000 0.006
0.8000 0.004 0.003 0.000 0.006
0.8222 0.004 0.003 0.000 0.006
0.8444 0.004 0.003 0.000 0.006
0.8667 0.004 0.003 0.000 0.006
0.8889 0.004 0.003 0.000 0.006
0.9111 0.004 0.003 0.000 0.006
0.9333 0.004 0.003 0.000 0.006
0.9556 0.004 0.003 0.000 0.006
0.9778 0.004 0.004 0.000 0.006
1.0000 0.004 0.004 0.000 0.006
1.0222 0.004 0.004 0.052 0.007
1.0444 0.004 0.004 0.149 0.007
1.0667 0.004 0.004 0.273 0.007
1.0889 0.004 0.004 0.421 0.007
1.1111 0.004 0.004 0.587 0.007
1.1333 0.004 0.004 0.771 0.007
1.1556 0.004 0.004 0.970 0.007
1.1778 0.004 0.004 1.181 0.007
1.2000 0.004 0.005 1.404 0.007
1.2222 0.004 0.005 1.636 0.007
1.2444 0.004 0.005 1.877 0.007
1.2667 0.004 0.005 2.123 0.007
1.2889 0.004 0.005 2.374 0.007
1.3111 0.004 0.005 2.628 0.007
1.3333 0.004 0.005 2.882 0.007
1.3556 0.004 0.005 3.135 0.007
1.3778 0.004 0.005 3.386 0.008
1.4000 0.004 0.005 3.632 0.008
1.4222 0.004 0.005 3.871 0.008
1.4444 0.004 0.006 4.103 0.008
1.4667 0.004 0.006 4.326 0.008
1.4889 0.004 0.006 4.537 0.008
1.5111 0.004 0.006 4.737 0.008
1.5333 0.004 0.006 4.924 0.008
1.5556 0.004 0.006 5.097 0.008
1.5778 0.004 0.006 5.256 0.008
1.6000 0.004 0.006 5.401 0.008
1.6222 0.004 0.006 5.532 0.008
1.6444 0.004 0.006 5.649 0.008
1.6667 0.004 0.006 5.754 0.008
1.6889 0.004 0.007 5.848 0.008
1.7111 0.004 0.007 5.934 0.008
1.7333 0.004 0.007 6.014 0.009
1.7556 0.004 0.007 6.159 0.009
1.7778 0.004 0.007 6.249 0.009
1.8000 0.004 0.007 6.338 0.009
1.8222 0.004 0.007 6.425 0.009
1.8444 0.004 0.007 6.512 0.009
1.8667 0.004 0.007 6.597 0.009
1.8889 0.004 0.007 6.681 0.009
1.9111 0.004 0.007 6.764 0.009
1.9333 0.004 0.008 6.846 0.009
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1.9556 0.004 0.008 6.927 0.009
1.9778 0.004 0.008 7.007 0.009
2.0000 0.004 0.008 7.086 0.009
2.0222 0.004 0.008 7.165 0.009
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Circle Right - Sand Filter
Bottom Length: 18.00 ft.
Bottom Width: 10.00 ft.
Depth: 2 ft.
Side slope 1: 0 To 1
Side slope 2: 0 To 1
Side slope 3: 0 To 1
Side slope 4: 0 To 1
Filtration On
Hydraulic conductivity: 1
Depth of filter medium: 1.5
Total Volume Infiltrated (ac-ft.): 18.751
Total Volume Through Riser (ac-ft.): 0.899
Total Volume Through Facility (ac-ft.): 19.65
Percent Infiltrated: 95.42
Total Precip Applied to Facility: 0
Total Evap From Facility: 0
Discharge Structure
Riser Height: 1 ft.
Riser Diameter: 18 in.
Element Flows To:
Outlet 1 Outlet 2

              Sand Filter Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.004 0.000 0.000 0.000
0.0222 0.004 0.000 0.000 0.004
0.0444 0.004 0.000 0.000 0.004
0.0667 0.004 0.000 0.000 0.004
0.0889 0.004 0.000 0.000 0.004
0.1111 0.004 0.000 0.000 0.004
0.1333 0.004 0.000 0.000 0.004
0.1556 0.004 0.000 0.000 0.004
0.1778 0.004 0.000 0.000 0.004
0.2000 0.004 0.000 0.000 0.004
0.2222 0.004 0.000 0.000 0.004
0.2444 0.004 0.001 0.000 0.004
0.2667 0.004 0.001 0.000 0.004
0.2889 0.004 0.001 0.000 0.005
0.3111 0.004 0.001 0.000 0.005
0.3333 0.004 0.001 0.000 0.005
0.3556 0.004 0.001 0.000 0.005
0.3778 0.004 0.001 0.000 0.005
0.4000 0.004 0.001 0.000 0.005
0.4222 0.004 0.001 0.000 0.005
0.4444 0.004 0.001 0.000 0.005
0.4667 0.004 0.001 0.000 0.005
0.4889 0.004 0.002 0.000 0.005
0.5111 0.004 0.002 0.000 0.005
0.5333 0.004 0.002 0.000 0.005
0.5556 0.004 0.002 0.000 0.005
0.5778 0.004 0.002 0.000 0.005
0.6000 0.004 0.002 0.000 0.005
0.6222 0.004 0.002 0.000 0.005
0.6444 0.004 0.002 0.000 0.006
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0.6667 0.004 0.002 0.000 0.006
0.6889 0.004 0.002 0.000 0.006
0.7111 0.004 0.002 0.000 0.006
0.7333 0.004 0.003 0.000 0.006
0.7556 0.004 0.003 0.000 0.006
0.7778 0.004 0.003 0.000 0.006
0.8000 0.004 0.003 0.000 0.006
0.8222 0.004 0.003 0.000 0.006
0.8444 0.004 0.003 0.000 0.006
0.8667 0.004 0.003 0.000 0.006
0.8889 0.004 0.003 0.000 0.006
0.9111 0.004 0.003 0.000 0.006
0.9333 0.004 0.003 0.000 0.006
0.9556 0.004 0.003 0.000 0.006
0.9778 0.004 0.004 0.000 0.006
1.0000 0.004 0.004 0.000 0.006
1.0222 0.004 0.004 0.052 0.007
1.0444 0.004 0.004 0.149 0.007
1.0667 0.004 0.004 0.273 0.007
1.0889 0.004 0.004 0.421 0.007
1.1111 0.004 0.004 0.587 0.007
1.1333 0.004 0.004 0.771 0.007
1.1556 0.004 0.004 0.970 0.007
1.1778 0.004 0.004 1.181 0.007
1.2000 0.004 0.005 1.404 0.007
1.2222 0.004 0.005 1.636 0.007
1.2444 0.004 0.005 1.877 0.007
1.2667 0.004 0.005 2.123 0.007
1.2889 0.004 0.005 2.374 0.007
1.3111 0.004 0.005 2.628 0.007
1.3333 0.004 0.005 2.882 0.007
1.3556 0.004 0.005 3.135 0.007
1.3778 0.004 0.005 3.386 0.008
1.4000 0.004 0.005 3.632 0.008
1.4222 0.004 0.005 3.871 0.008
1.4444 0.004 0.006 4.103 0.008
1.4667 0.004 0.006 4.326 0.008
1.4889 0.004 0.006 4.537 0.008
1.5111 0.004 0.006 4.737 0.008
1.5333 0.004 0.006 4.924 0.008
1.5556 0.004 0.006 5.097 0.008
1.5778 0.004 0.006 5.256 0.008
1.6000 0.004 0.006 5.401 0.008
1.6222 0.004 0.006 5.532 0.008
1.6444 0.004 0.006 5.649 0.008
1.6667 0.004 0.006 5.754 0.008
1.6889 0.004 0.007 5.848 0.008
1.7111 0.004 0.007 5.934 0.008
1.7333 0.004 0.007 6.014 0.009
1.7556 0.004 0.007 6.159 0.009
1.7778 0.004 0.007 6.249 0.009
1.8000 0.004 0.007 6.338 0.009
1.8222 0.004 0.007 6.425 0.009
1.8444 0.004 0.007 6.512 0.009
1.8667 0.004 0.007 6.597 0.009
1.8889 0.004 0.007 6.681 0.009
1.9111 0.004 0.007 6.764 0.009
1.9333 0.004 0.008 6.846 0.009
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1.9556 0.004 0.008 6.927 0.009
1.9778 0.004 0.008 7.007 0.009
2.0000 0.004 0.008 7.086 0.009
2.0222 0.004 0.008 7.165 0.009
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North Parking Lot - Sand Filter
Bottom Length: 116.00 ft.
Bottom Width: 2.50 ft.
Depth: 2 ft.
Side slope 1: 0 To 1
Side slope 2: 0 To 1
Side slope 3: 0 To 1
Side slope 4: 0 To 1
Filtration On
Hydraulic conductivity: 1
Depth of filter medium: 1.5
Total Volume Infiltrated (ac-ft.): 30.748
Total Volume Through Riser (ac-ft.): 1.547
Total Volume Through Facility (ac-ft.): 32.295
Percent Infiltrated: 95.21
Total Precip Applied to Facility: 0
Total Evap From Facility: 0
Discharge Structure
Riser Height: 1 ft.
Riser Diameter: 18 in.
Element Flows To:
Outlet 1 Outlet 2

              Sand Filter Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.006 0.000 0.000 0.000
0.0222 0.006 0.000 0.000 0.006
0.0444 0.006 0.000 0.000 0.006
0.0667 0.006 0.000 0.000 0.007
0.0889 0.006 0.000 0.000 0.007
0.1111 0.006 0.000 0.000 0.007
0.1333 0.006 0.000 0.000 0.007
0.1556 0.006 0.001 0.000 0.007
0.1778 0.006 0.001 0.000 0.007
0.2000 0.006 0.001 0.000 0.007
0.2222 0.006 0.001 0.000 0.007
0.2444 0.006 0.001 0.000 0.007
0.2667 0.006 0.001 0.000 0.007
0.2889 0.006 0.001 0.000 0.008
0.3111 0.006 0.002 0.000 0.008
0.3333 0.006 0.002 0.000 0.008
0.3556 0.006 0.002 0.000 0.008
0.3778 0.006 0.002 0.000 0.008
0.4000 0.006 0.002 0.000 0.008
0.4222 0.006 0.002 0.000 0.008
0.4444 0.006 0.003 0.000 0.008
0.4667 0.006 0.003 0.000 0.008
0.4889 0.006 0.003 0.000 0.008
0.5111 0.006 0.003 0.000 0.009
0.5333 0.006 0.003 0.000 0.009
0.5556 0.006 0.003 0.000 0.009
0.5778 0.006 0.003 0.000 0.009
0.6000 0.006 0.004 0.000 0.009
0.6222 0.006 0.004 0.000 0.009
0.6444 0.006 0.004 0.000 0.009
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0.6667 0.006 0.004 0.000 0.009
0.6889 0.006 0.004 0.000 0.009
0.7111 0.006 0.004 0.000 0.009
0.7333 0.006 0.004 0.000 0.010
0.7556 0.006 0.005 0.000 0.010
0.7778 0.006 0.005 0.000 0.010
0.8000 0.006 0.005 0.000 0.010
0.8222 0.006 0.005 0.000 0.010
0.8444 0.006 0.005 0.000 0.010
0.8667 0.006 0.005 0.000 0.010
0.8889 0.006 0.005 0.000 0.010
0.9111 0.006 0.006 0.000 0.010
0.9333 0.006 0.006 0.000 0.010
0.9556 0.006 0.006 0.000 0.011
0.9778 0.006 0.006 0.000 0.011
1.0000 0.006 0.006 0.000 0.011
1.0222 0.006 0.006 0.052 0.011
1.0444 0.006 0.007 0.149 0.011
1.0667 0.006 0.007 0.273 0.011
1.0889 0.006 0.007 0.421 0.011
1.1111 0.006 0.007 0.587 0.011
1.1333 0.006 0.007 0.771 0.011
1.1556 0.006 0.007 0.970 0.011
1.1778 0.006 0.007 1.181 0.012
1.2000 0.006 0.008 1.404 0.012
1.2222 0.006 0.008 1.636 0.012
1.2444 0.006 0.008 1.877 0.012
1.2667 0.006 0.008 2.123 0.012
1.2889 0.006 0.008 2.374 0.012
1.3111 0.006 0.008 2.628 0.012
1.3333 0.006 0.008 2.882 0.012
1.3556 0.006 0.009 3.135 0.012
1.3778 0.006 0.009 3.386 0.012
1.4000 0.006 0.009 3.632 0.013
1.4222 0.006 0.009 3.871 0.013
1.4444 0.006 0.009 4.103 0.013
1.4667 0.006 0.009 4.326 0.013
1.4889 0.006 0.009 4.537 0.013
1.5111 0.006 0.010 4.737 0.013
1.5333 0.006 0.010 4.924 0.013
1.5556 0.006 0.010 5.097 0.013
1.5778 0.006 0.010 5.256 0.013
1.6000 0.006 0.010 5.401 0.013
1.6222 0.006 0.010 5.532 0.014
1.6444 0.006 0.010 5.649 0.014
1.6667 0.006 0.011 5.754 0.014
1.6889 0.006 0.011 5.848 0.014
1.7111 0.006 0.011 5.934 0.014
1.7333 0.006 0.011 6.014 0.014
1.7556 0.006 0.011 6.159 0.014
1.7778 0.006 0.011 6.249 0.014
1.8000 0.006 0.012 6.338 0.014
1.8222 0.006 0.012 6.425 0.014
1.8444 0.006 0.012 6.512 0.015
1.8667 0.006 0.012 6.597 0.015
1.8889 0.006 0.012 6.681 0.015
1.9111 0.006 0.012 6.764 0.015
1.9333 0.006 0.012 6.846 0.015
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1.9556 0.006 0.013 6.927 0.015
1.9778 0.006 0.013 7.007 0.015
2.0000 0.006 0.013 7.086 0.015
2.0222 0.006 0.013 7.165 0.015
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 0.3739
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 0
Total Impervious Area: 0.5209

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.001087
5 year 0.003643
10 year 0.007324
25 year 0.016241
50 year 0.027967
100 year 0.046504

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.184315
5 year 0.279468
10 year 0.344139
25 year 0.426674
50 year 0.488381
100 year 0.550083

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1949 0.001 0.146
1950 0.016 0.314
1951 0.003 0.175
1952 0.001 0.129
1953 0.000 0.114
1954 0.003 0.106
1955 0.000 0.164
1956 0.006 0.139
1957 0.001 0.237
1958 0.001 0.112
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1959 0.001 0.118
1960 0.003 0.180
1961 0.002 0.107
1962 0.000 0.060
1963 0.001 0.100
1964 0.004 0.121
1965 0.001 0.101
1966 0.001 0.154
1967 0.010 0.291
1968 0.003 0.229
1969 0.001 0.213
1970 0.000 0.214
1971 0.001 0.206
1972 0.009 0.251
1973 0.000 0.090
1974 0.001 0.064
1975 0.002 0.235
1976 0.003 0.169
1977 0.000 0.061
1978 0.000 0.232
1979 0.000 0.099
1980 0.000 0.201
1981 0.000 0.242
1982 0.002 0.354
1983 0.000 0.280
1984 0.001 0.097
1985 0.000 0.246
1986 0.000 0.179
1987 0.003 0.209
1988 0.000 0.075
1989 0.000 0.000
1990 0.024 0.452
1991 0.008 0.336
1992 0.000 0.164
1993 0.000 0.095
1994 0.000 0.000
1995 0.006 0.148
1996 0.016 0.241
1997 0.003 0.154
1998 0.001 0.161
1999 0.007 0.432
2000 0.000 0.178
2001 0.000 0.100
2002 0.002 0.306
2003 0.001 0.089
2004 0.001 0.457
2005 0.000 0.190
2006 0.003 0.163
2007 0.044 0.421
2008 0.007 0.317
2009 0.000 0.217

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 0.0444 0.4571
2 0.0238 0.4520
3 0.0164 0.4315
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4 0.0157 0.4205
5 0.0098 0.3545
6 0.0091 0.3361
7 0.0080 0.3173
8 0.0072 0.3135
9 0.0071 0.3064
10 0.0065 0.2907
11 0.0058 0.2803
12 0.0041 0.2506
13 0.0034 0.2463
14 0.0031 0.2415
15 0.0029 0.2405
16 0.0027 0.2370
17 0.0027 0.2346
18 0.0026 0.2320
19 0.0026 0.2293
20 0.0026 0.2170
21 0.0019 0.2136
22 0.0018 0.2126
23 0.0018 0.2090
24 0.0016 0.2055
25 0.0014 0.2009
26 0.0014 0.1903
27 0.0014 0.1800
28 0.0013 0.1791
29 0.0011 0.1782
30 0.0010 0.1747
31 0.0010 0.1690
32 0.0010 0.1643
33 0.0009 0.1637
34 0.0009 0.1628
35 0.0008 0.1611
36 0.0008 0.1540
37 0.0007 0.1536
38 0.0007 0.1478
39 0.0006 0.1460
40 0.0005 0.1394
41 0.0004 0.1289
42 0.0003 0.1209
43 0.0003 0.1179
44 0.0003 0.1143
45 0.0003 0.1117
46 0.0003 0.1071
47 0.0003 0.1064
48 0.0003 0.1015
49 0.0003 0.1001
50 0.0003 0.0998
51 0.0003 0.0987
52 0.0003 0.0971
53 0.0003 0.0954
54 0.0003 0.0904
55 0.0003 0.0891
56 0.0003 0.0750
57 0.0003 0.0638
58 0.0003 0.0607
59 0.0003 0.0598
60 0.0003 0.0000
61 0.0002 0.0000
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Appendix
Predeveloped Schematic



WildlifeMeadows_WWHM Sand Filter Sizing 11/23/2022 12:11:49 PM Page 31

Mitigated Schematic
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Predeveloped UCI File
RUN

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

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   WildlifeMeadows_WWHM Sand Filter Sizing.wdm
MESSU      25   PreWildlifeMeadows_WWHM Sand Filter Sizing.MES
           27   PreWildlifeMeadows_WWHM Sand Filter Sizing.L61
           28   PreWildlifeMeadows_WWHM Sand Filter Sizing.L62
           30   POCWildlifeMeadows_WWHM Sand Filter Sizing1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND       1
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Basin  1                    MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
    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-PARM6
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***MELEV     BELV      GWDATM    PCW       PGW       UPGW  
    1            400         0         0      0.35      0.38      0.45
  END PWAT-PARM6
  PWAT-PARM7
    <PLS >      PWATER input info: Part 3         ***
    <PLS > ***STABNO      SRRC     SREXP     IFWSC     DELTA    UELFAC    LELFAC
    1            501       0.1         0         4       0.2         4       2.5
  END PWAT-PARM7

  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
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  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

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Basin  1***
PERLND   1                      0.3739     COPY   501     12
PERLND   1                      0.3739     COPY   501     13

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

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

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

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

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

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

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

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
  END HYDR-INIT
END RCHRES
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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    1.333          PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1.333          IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    0.76           PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    0.76           IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

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

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

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

END MASS-LINK

END RUN
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Mitigated UCI File
RUN

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

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   WildlifeMeadows_WWHM Sand Filter Sizing.wdm
MESSU      25   MitWildlifeMeadows_WWHM Sand Filter Sizing.MES
           27   MitWildlifeMeadows_WWHM Sand Filter Sizing.L61
           28   MitWildlifeMeadows_WWHM Sand Filter Sizing.L62
           30   POCWildlifeMeadows_WWHM Sand Filter Sizing1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      IMPLND       1
      IMPLND      11
      RCHRES       1
      RCHRES       2
      RCHRES       3
      RCHRES       4
      COPY         1
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Main Entry - Sand Filter    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           ***
  END GEN-INFO
  *** Section PWATER***

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

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

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

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
  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
  END PWAT-STATE1

END PERLND

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

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
    1         0    0    1    0    0    0    
   11         0    0    1    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
    1         0    0    4    0    0    0    1    9    
   11         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     ***
    1         0    0    0    0    0    
   11         0    0    0    0    0    
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    1            400      0.01       0.1       0.1
   11            400      0.01       0.1       0.1
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
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    # -  # ***PETMAX    PETMIN              
    1              0         0
   11              0         0
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    1              0         0
   11              0         0
  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Main Entry***
IMPLND   1                      0.1949     RCHRES   1      5
Circle Left***
IMPLND   1                      0.0895     RCHRES   2      5
Circle Right***
IMPLND   1                      0.0895     RCHRES   3      5
North Parking Lot***
IMPLND  11                       0.147     RCHRES   4      5

******Routing******
IMPLND   1                      0.1949     COPY     1     15
IMPLND   1                      0.0895     COPY     1     15
IMPLND   1                      0.0895     COPY     1     15
IMPLND  11                       0.147     COPY     1     15
RCHRES   1                           1     COPY   501     17
RCHRES   2                           1     COPY   501     17
RCHRES   3                           1     COPY   501     17
RCHRES   4                           1     COPY   501     17
END SCHEMATIC

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

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

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
    1     Main Entry - San-035    2    1    1    1   28    0    1
    2     Circle Left - Sa-038    2    1    1    1   28    0    1
    3     Circle Right - S-040    2    1    1    1   28    0    1
    4     North Parking Lo-044    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    
    2         1    0    0    0    0    0    0    0    0    0    
    3         1    0    0    0    0    0    0    0    0    0    
    4         1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
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    <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    
    2         4    0    0    0    0    0    0    0    0    0    1    9    
    3         4    0    0    0    0    0    0    0    0    0    1    9    
    4         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  5  0  0  0       0  0  0  0  0       2  2  2  2  2
    2        0  1  0  0    4  5  0  0  0       0  0  0  0  0       2  2  2  2  2
    3        0  1  0  0    4  5  0  0  0       0  0  0  0  0       2  2  2  2  2
    4        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
    2              2      0.01       0.0       0.0       0.5       0.0
    3              3      0.01       0.0       0.0       0.5       0.0
    4              4      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  5.0  0.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
    2            0         4.0  5.0  0.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
    3            0         4.0  5.0  0.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
    4            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  0.008999  0.000000  0.000000  0.000000  
  0.022222  0.008999  0.000200  0.000000  0.009209  
  0.044444  0.008999  0.000400  0.000000  0.009343  
  0.066667  0.008999  0.000600  0.000000  0.009477  
  0.088889  0.008999  0.000800  0.000000  0.009612  
  0.111111  0.008999  0.001000  0.000000  0.009746  
  0.133333  0.008999  0.001200  0.000000  0.009881  
  0.155556  0.008999  0.001400  0.000000  0.010015  
  0.177778  0.008999  0.001600  0.000000  0.010150  
  0.200000  0.008999  0.001800  0.000000  0.010284  
  0.222222  0.008999  0.002000  0.000000  0.010418  
  0.244444  0.008999  0.002200  0.000000  0.010553  
  0.266667  0.008999  0.002400  0.000000  0.010687  
  0.288889  0.008999  0.002600  0.000000  0.010822  
  0.311111  0.008999  0.002800  0.000000  0.010956  
  0.333333  0.008999  0.003000  0.000000  0.011091  
  0.355556  0.008999  0.003200  0.000000  0.011225  
  0.377778  0.008999  0.003400  0.000000  0.011359  
  0.400000  0.008999  0.003600  0.000000  0.011494  
  0.422222  0.008999  0.003800  0.000000  0.011628  
  0.444444  0.008999  0.004000  0.000000  0.011763  
  0.466667  0.008999  0.004200  0.000000  0.011897  
  0.488889  0.008999  0.004400  0.000000  0.012032  
  0.511111  0.008999  0.004600  0.000000  0.012166  
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  0.533333  0.008999  0.004800  0.000000  0.012300  
  0.555556  0.008999  0.004999  0.000000  0.012435  
  0.577778  0.008999  0.005199  0.000000  0.012569  
  0.600000  0.008999  0.005399  0.000000  0.012704  
  0.622222  0.008999  0.005599  0.000000  0.012838  
  0.644444  0.008999  0.005799  0.000000  0.012973  
  0.666667  0.008999  0.005999  0.000000  0.013107  
  0.688889  0.008999  0.006199  0.000000  0.013241  
  0.711111  0.008999  0.006399  0.000000  0.013376  
  0.733333  0.008999  0.006599  0.000000  0.013510  
  0.755556  0.008999  0.006799  0.000000  0.013645  
  0.777778  0.008999  0.006999  0.000000  0.013779  
  0.800000  0.008999  0.007199  0.000000  0.013914  
  0.822222  0.008999  0.007399  0.000000  0.014048  
  0.844444  0.008999  0.007599  0.000000  0.014182  
  0.866667  0.008999  0.007799  0.000000  0.014317  
  0.888889  0.008999  0.007999  0.000000  0.014451  
  0.911111  0.008999  0.008199  0.000000  0.014586  
  0.933333  0.008999  0.008399  0.000000  0.014720  
  0.955556  0.008999  0.008599  0.000000  0.014855  
  0.977778  0.008999  0.008799  0.000000  0.014989  
  1.000000  0.008999  0.008999  0.000000  0.015123  
  1.022222  0.008999  0.009199  0.052737  0.015258  
  1.044444  0.008999  0.009399  0.149070  0.015392  
  1.066667  0.008999  0.009599  0.273695  0.015527  
  1.088889  0.008999  0.009799  0.421060  0.015661  
  1.111111  0.008999  0.009999  0.587805  0.015796  
  1.133333  0.008999  0.010199  0.771465  0.015930  
  1.155556  0.008999  0.010399  0.970000  0.016064  
  1.177778  0.008999  0.010599  1.181580  0.016199  
  1.200000  0.008999  0.010799  1.404464  0.016333  
  1.222222  0.008999  0.010999  1.636945  0.016468  
  1.244444  0.008999  0.011199  1.877310  0.016602  
  1.266667  0.008999  0.011399  2.123824  0.016737  
  1.288889  0.008999  0.011599  2.374724  0.016871  
  1.311111  0.008999  0.011799  2.628224  0.017005  
  1.333333  0.008999  0.011999  2.882519  0.017140  
  1.355556  0.008999  0.012199  3.135803  0.017274  
  1.377778  0.008999  0.012399  3.386283  0.017409  
  1.400000  0.008999  0.012599  3.632201  0.017543  
  1.422222  0.008999  0.012799  3.871856  0.017678  
  1.444444  0.008999  0.012999  4.103633  0.017812  
  1.466667  0.008999  0.013199  4.326027  0.017947  
  1.488889  0.008999  0.013399  4.537676  0.018081  
  1.511111  0.008999  0.013599  4.737392  0.018215  
  1.533333  0.008999  0.013799  4.924197  0.018350  
  1.555556  0.008999  0.013999  5.097354  0.018484  
  1.577778  0.008999  0.014199  5.256407  0.018619  
  1.600000  0.008999  0.014399  5.401220  0.018753  
  1.622222  0.008999  0.014599  5.532017  0.018888  
  1.644444  0.008999  0.014798  5.649420  0.019022  
  1.666667  0.008999  0.014998  5.754494  0.019156  
  1.688889  0.008999  0.015198  5.848795  0.019291  
  1.711111  0.008999  0.015398  5.934405  0.019425  
  1.733333  0.008999  0.015598  6.013989  0.019560  
  1.755556  0.008999  0.015798  6.159923  0.019694  
  1.777778  0.008999  0.015998  6.249853  0.019829  
  1.800000  0.008999  0.016198  6.338508  0.019963  
  1.822222  0.008999  0.016398  6.425940  0.020097  
  1.844444  0.008999  0.016598  6.512198  0.020232  
  1.866667  0.008999  0.016798  6.597328  0.020366  
  1.888889  0.008999  0.016998  6.681374  0.020501  
  1.911111  0.008999  0.017198  6.764376  0.020635  
  1.933333  0.008999  0.017398  6.846371  0.020770  
  1.955556  0.008999  0.017598  6.927396  0.020904  
  1.977778  0.008999  0.017798  7.007484  0.021038  
  2.000000  0.008999  0.017998  7.086668  0.021173  
  END FTABLE  1
  FTABLE      2
   91    5
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     Depth      Area    Volume  Outflow1  Outflow2  Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)      (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.004132  0.000000  0.000000  0.000000  
  0.022222  0.004132  0.000092  0.000000  0.004228  
  0.044444  0.004132  0.000184  0.000000  0.004290  
  0.066667  0.004132  0.000275  0.000000  0.004352  
  0.088889  0.004132  0.000367  0.000000  0.004414  
  0.111111  0.004132  0.000459  0.000000  0.004475  
  0.133333  0.004132  0.000551  0.000000  0.004537  
  0.155556  0.004132  0.000643  0.000000  0.004599  
  0.177778  0.004132  0.000735  0.000000  0.004660  
  0.200000  0.004132  0.000826  0.000000  0.004722  
  0.222222  0.004132  0.000918  0.000000  0.004784  
  0.244444  0.004132  0.001010  0.000000  0.004846  
  0.266667  0.004132  0.001102  0.000000  0.004907  
  0.288889  0.004132  0.001194  0.000000  0.004969  
  0.311111  0.004132  0.001286  0.000000  0.005031  
  0.333333  0.004132  0.001377  0.000000  0.005093  
  0.355556  0.004132  0.001469  0.000000  0.005154  
  0.377778  0.004132  0.001561  0.000000  0.005216  
  0.400000  0.004132  0.001653  0.000000  0.005278  
  0.422222  0.004132  0.001745  0.000000  0.005340  
  0.444444  0.004132  0.001837  0.000000  0.005401  
  0.466667  0.004132  0.001928  0.000000  0.005463  
  0.488889  0.004132  0.002020  0.000000  0.005525  
  0.511111  0.004132  0.002112  0.000000  0.005586  
  0.533333  0.004132  0.002204  0.000000  0.005648  
  0.555556  0.004132  0.002296  0.000000  0.005710  
  0.577778  0.004132  0.002388  0.000000  0.005772  
  0.600000  0.004132  0.002479  0.000000  0.005833  
  0.622222  0.004132  0.002571  0.000000  0.005895  
  0.644444  0.004132  0.002663  0.000000  0.005957  
  0.666667  0.004132  0.002755  0.000000  0.006019  
  0.688889  0.004132  0.002847  0.000000  0.006080  
  0.711111  0.004132  0.002938  0.000000  0.006142  
  0.733333  0.004132  0.003030  0.000000  0.006204  
  0.755556  0.004132  0.003122  0.000000  0.006265  
  0.777778  0.004132  0.003214  0.000000  0.006327  
  0.800000  0.004132  0.003306  0.000000  0.006389  
  0.822222  0.004132  0.003398  0.000000  0.006451  
  0.844444  0.004132  0.003489  0.000000  0.006512  
  0.866667  0.004132  0.003581  0.000000  0.006574  
  0.888889  0.004132  0.003673  0.000000  0.006636  
  0.911111  0.004132  0.003765  0.000000  0.006698  
  0.933333  0.004132  0.003857  0.000000  0.006759  
  0.955556  0.004132  0.003949  0.000000  0.006821  
  0.977778  0.004132  0.004040  0.000000  0.006883  
  1.000000  0.004132  0.004132  0.000000  0.006944  
  1.022222  0.004132  0.004224  0.052737  0.007006  
  1.044444  0.004132  0.004316  0.149070  0.007068  
  1.066667  0.004132  0.004408  0.273695  0.007130  
  1.088889  0.004132  0.004500  0.421060  0.007191  
  1.111111  0.004132  0.004591  0.587805  0.007253  
  1.133333  0.004132  0.004683  0.771465  0.007315  
  1.155556  0.004132  0.004775  0.970000  0.007377  
  1.177778  0.004132  0.004867  1.181580  0.007438  
  1.200000  0.004132  0.004959  1.404464  0.007500  
  1.222222  0.004132  0.005051  1.636945  0.007562  
  1.244444  0.004132  0.005142  1.877310  0.007623  
  1.266667  0.004132  0.005234  2.123824  0.007685  
  1.288889  0.004132  0.005326  2.374724  0.007747  
  1.311111  0.004132  0.005418  2.628224  0.007809  
  1.333333  0.004132  0.005510  2.882519  0.007870  
  1.355556  0.004132  0.005601  3.135803  0.007932  
  1.377778  0.004132  0.005693  3.386283  0.007994  
  1.400000  0.004132  0.005785  3.632201  0.008056  
  1.422222  0.004132  0.005877  3.871856  0.008117  
  1.444444  0.004132  0.005969  4.103633  0.008179  
  1.466667  0.004132  0.006061  4.326027  0.008241  
  1.488889  0.004132  0.006152  4.537676  0.008302  
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  1.511111  0.004132  0.006244  4.737392  0.008364  
  1.533333  0.004132  0.006336  4.924197  0.008426  
  1.555556  0.004132  0.006428  5.097354  0.008488  
  1.577778  0.004132  0.006520  5.256407  0.008549  
  1.600000  0.004132  0.006612  5.401220  0.008611  
  1.622222  0.004132  0.006703  5.532017  0.008673  
  1.644444  0.004132  0.006795  5.649420  0.008735  
  1.666667  0.004132  0.006887  5.754494  0.008796  
  1.688889  0.004132  0.006979  5.848795  0.008858  
  1.711111  0.004132  0.007071  5.934405  0.008920  
  1.733333  0.004132  0.007163  6.013989  0.008981  
  1.755556  0.004132  0.007254  6.159923  0.009043  
  1.777778  0.004132  0.007346  6.249853  0.009105  
  1.800000  0.004132  0.007438  6.338508  0.009167  
  1.822222  0.004132  0.007530  6.425940  0.009228  
  1.844444  0.004132  0.007622  6.512198  0.009290  
  1.866667  0.004132  0.007713  6.597328  0.009352  
  1.888889  0.004132  0.007805  6.681374  0.009414  
  1.911111  0.004132  0.007897  6.764376  0.009475  
  1.933333  0.004132  0.007989  6.846371  0.009537  
  1.955556  0.004132  0.008081  6.927396  0.009599  
  1.977778  0.004132  0.008173  7.007484  0.009660  
  2.000000  0.004132  0.008264  7.086668  0.009722  
  END FTABLE  2
  FTABLE      3
   91    5
     Depth      Area    Volume  Outflow1  Outflow2  Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)      (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.004132  0.000000  0.000000  0.000000  
  0.022222  0.004132  0.000092  0.000000  0.004228  
  0.044444  0.004132  0.000184  0.000000  0.004290  
  0.066667  0.004132  0.000275  0.000000  0.004352  
  0.088889  0.004132  0.000367  0.000000  0.004414  
  0.111111  0.004132  0.000459  0.000000  0.004475  
  0.133333  0.004132  0.000551  0.000000  0.004537  
  0.155556  0.004132  0.000643  0.000000  0.004599  
  0.177778  0.004132  0.000735  0.000000  0.004660  
  0.200000  0.004132  0.000826  0.000000  0.004722  
  0.222222  0.004132  0.000918  0.000000  0.004784  
  0.244444  0.004132  0.001010  0.000000  0.004846  
  0.266667  0.004132  0.001102  0.000000  0.004907  
  0.288889  0.004132  0.001194  0.000000  0.004969  
  0.311111  0.004132  0.001286  0.000000  0.005031  
  0.333333  0.004132  0.001377  0.000000  0.005093  
  0.355556  0.004132  0.001469  0.000000  0.005154  
  0.377778  0.004132  0.001561  0.000000  0.005216  
  0.400000  0.004132  0.001653  0.000000  0.005278  
  0.422222  0.004132  0.001745  0.000000  0.005340  
  0.444444  0.004132  0.001837  0.000000  0.005401  
  0.466667  0.004132  0.001928  0.000000  0.005463  
  0.488889  0.004132  0.002020  0.000000  0.005525  
  0.511111  0.004132  0.002112  0.000000  0.005586  
  0.533333  0.004132  0.002204  0.000000  0.005648  
  0.555556  0.004132  0.002296  0.000000  0.005710  
  0.577778  0.004132  0.002388  0.000000  0.005772  
  0.600000  0.004132  0.002479  0.000000  0.005833  
  0.622222  0.004132  0.002571  0.000000  0.005895  
  0.644444  0.004132  0.002663  0.000000  0.005957  
  0.666667  0.004132  0.002755  0.000000  0.006019  
  0.688889  0.004132  0.002847  0.000000  0.006080  
  0.711111  0.004132  0.002938  0.000000  0.006142  
  0.733333  0.004132  0.003030  0.000000  0.006204  
  0.755556  0.004132  0.003122  0.000000  0.006265  
  0.777778  0.004132  0.003214  0.000000  0.006327  
  0.800000  0.004132  0.003306  0.000000  0.006389  
  0.822222  0.004132  0.003398  0.000000  0.006451  
  0.844444  0.004132  0.003489  0.000000  0.006512  
  0.866667  0.004132  0.003581  0.000000  0.006574  
  0.888889  0.004132  0.003673  0.000000  0.006636  
  0.911111  0.004132  0.003765  0.000000  0.006698  
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  0.933333  0.004132  0.003857  0.000000  0.006759  
  0.955556  0.004132  0.003949  0.000000  0.006821  
  0.977778  0.004132  0.004040  0.000000  0.006883  
  1.000000  0.004132  0.004132  0.000000  0.006944  
  1.022222  0.004132  0.004224  0.052737  0.007006  
  1.044444  0.004132  0.004316  0.149070  0.007068  
  1.066667  0.004132  0.004408  0.273695  0.007130  
  1.088889  0.004132  0.004500  0.421060  0.007191  
  1.111111  0.004132  0.004591  0.587805  0.007253  
  1.133333  0.004132  0.004683  0.771465  0.007315  
  1.155556  0.004132  0.004775  0.970000  0.007377  
  1.177778  0.004132  0.004867  1.181580  0.007438  
  1.200000  0.004132  0.004959  1.404464  0.007500  
  1.222222  0.004132  0.005051  1.636945  0.007562  
  1.244444  0.004132  0.005142  1.877310  0.007623  
  1.266667  0.004132  0.005234  2.123824  0.007685  
  1.288889  0.004132  0.005326  2.374724  0.007747  
  1.311111  0.004132  0.005418  2.628224  0.007809  
  1.333333  0.004132  0.005510  2.882519  0.007870  
  1.355556  0.004132  0.005601  3.135803  0.007932  
  1.377778  0.004132  0.005693  3.386283  0.007994  
  1.400000  0.004132  0.005785  3.632201  0.008056  
  1.422222  0.004132  0.005877  3.871856  0.008117  
  1.444444  0.004132  0.005969  4.103633  0.008179  
  1.466667  0.004132  0.006061  4.326027  0.008241  
  1.488889  0.004132  0.006152  4.537676  0.008302  
  1.511111  0.004132  0.006244  4.737392  0.008364  
  1.533333  0.004132  0.006336  4.924197  0.008426  
  1.555556  0.004132  0.006428  5.097354  0.008488  
  1.577778  0.004132  0.006520  5.256407  0.008549  
  1.600000  0.004132  0.006612  5.401220  0.008611  
  1.622222  0.004132  0.006703  5.532017  0.008673  
  1.644444  0.004132  0.006795  5.649420  0.008735  
  1.666667  0.004132  0.006887  5.754494  0.008796  
  1.688889  0.004132  0.006979  5.848795  0.008858  
  1.711111  0.004132  0.007071  5.934405  0.008920  
  1.733333  0.004132  0.007163  6.013989  0.008981  
  1.755556  0.004132  0.007254  6.159923  0.009043  
  1.777778  0.004132  0.007346  6.249853  0.009105  
  1.800000  0.004132  0.007438  6.338508  0.009167  
  1.822222  0.004132  0.007530  6.425940  0.009228  
  1.844444  0.004132  0.007622  6.512198  0.009290  
  1.866667  0.004132  0.007713  6.597328  0.009352  
  1.888889  0.004132  0.007805  6.681374  0.009414  
  1.911111  0.004132  0.007897  6.764376  0.009475  
  1.933333  0.004132  0.007989  6.846371  0.009537  
  1.955556  0.004132  0.008081  6.927396  0.009599  
  1.977778  0.004132  0.008173  7.007484  0.009660  
  2.000000  0.004132  0.008264  7.086668  0.009722  
  END FTABLE  3
  FTABLE      4
   91    5
     Depth      Area    Volume  Outflow1  Outflow2  Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)      (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.006657  0.000000  0.000000  0.000000  
  0.022222  0.006657  0.000148  0.000000  0.006812  
  0.044444  0.006657  0.000296  0.000000  0.006912  
  0.066667  0.006657  0.000444  0.000000  0.007011  
  0.088889  0.006657  0.000592  0.000000  0.007111  
  0.111111  0.006657  0.000740  0.000000  0.007210  
  0.133333  0.006657  0.000888  0.000000  0.007310  
  0.155556  0.006657  0.001036  0.000000  0.007409  
  0.177778  0.006657  0.001184  0.000000  0.007509  
  0.200000  0.006657  0.001331  0.000000  0.007608  
  0.222222  0.006657  0.001479  0.000000  0.007707  
  0.244444  0.006657  0.001627  0.000000  0.007807  
  0.266667  0.006657  0.001775  0.000000  0.007906  
  0.288889  0.006657  0.001923  0.000000  0.008006  
  0.311111  0.006657  0.002071  0.000000  0.008105  
  0.333333  0.006657  0.002219  0.000000  0.008205  
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  0.355556  0.006657  0.002367  0.000000  0.008304  
  0.377778  0.006657  0.002515  0.000000  0.008404  
  0.400000  0.006657  0.002663  0.000000  0.008503  
  0.422222  0.006657  0.002811  0.000000  0.008603  
  0.444444  0.006657  0.002959  0.000000  0.008702  
  0.466667  0.006657  0.003107  0.000000  0.008801  
  0.488889  0.006657  0.003255  0.000000  0.008901  
  0.511111  0.006657  0.003403  0.000000  0.009000  
  0.533333  0.006657  0.003551  0.000000  0.009100  
  0.555556  0.006657  0.003699  0.000000  0.009199  
  0.577778  0.006657  0.003847  0.000000  0.009299  
  0.600000  0.006657  0.003994  0.000000  0.009398  
  0.622222  0.006657  0.004142  0.000000  0.009498  
  0.644444  0.006657  0.004290  0.000000  0.009597  
  0.666667  0.006657  0.004438  0.000000  0.009697  
  0.688889  0.006657  0.004586  0.000000  0.009796  
  0.711111  0.006657  0.004734  0.000000  0.009895  
  0.733333  0.006657  0.004882  0.000000  0.009995  
  0.755556  0.006657  0.005030  0.000000  0.010094  
  0.777778  0.006657  0.005178  0.000000  0.010194  
  0.800000  0.006657  0.005326  0.000000  0.010293  
  0.822222  0.006657  0.005474  0.000000  0.010393  
  0.844444  0.006657  0.005622  0.000000  0.010492  
  0.866667  0.006657  0.005770  0.000000  0.010592  
  0.888889  0.006657  0.005918  0.000000  0.010691  
  0.911111  0.006657  0.006066  0.000000  0.010790  
  0.933333  0.006657  0.006214  0.000000  0.010890  
  0.955556  0.006657  0.006362  0.000000  0.010989  
  0.977778  0.006657  0.006510  0.000000  0.011089  
  1.000000  0.006657  0.006657  0.000000  0.011188  
  1.022222  0.006657  0.006805  0.052737  0.011288  
  1.044444  0.006657  0.006953  0.149070  0.011387  
  1.066667  0.006657  0.007101  0.273695  0.011487  
  1.088889  0.006657  0.007249  0.421060  0.011586  
  1.111111  0.006657  0.007397  0.587805  0.011686  
  1.133333  0.006657  0.007545  0.771465  0.011785  
  1.155556  0.006657  0.007693  0.970000  0.011884  
  1.177778  0.006657  0.007841  1.181580  0.011984  
  1.200000  0.006657  0.007989  1.404464  0.012083  
  1.222222  0.006657  0.008137  1.636945  0.012183  
  1.244444  0.006657  0.008285  1.877310  0.012282  
  1.266667  0.006657  0.008433  2.123824  0.012382  
  1.288889  0.006657  0.008581  2.374724  0.012481  
  1.311111  0.006657  0.008729  2.628224  0.012581  
  1.333333  0.006657  0.008877  2.882519  0.012680  
  1.355556  0.006657  0.009025  3.135803  0.012779  
  1.377778  0.006657  0.009173  3.386283  0.012879  
  1.400000  0.006657  0.009320  3.632201  0.012978  
  1.422222  0.006657  0.009468  3.871856  0.013078  
  1.444444  0.006657  0.009616  4.103633  0.013177  
  1.466667  0.006657  0.009764  4.326027  0.013277  
  1.488889  0.006657  0.009912  4.537676  0.013376  
  1.511111  0.006657  0.010060  4.737392  0.013476  
  1.533333  0.006657  0.010208  4.924197  0.013575  
  1.555556  0.006657  0.010356  5.097354  0.013675  
  1.577778  0.006657  0.010504  5.256407  0.013774  
  1.600000  0.006657  0.010652  5.401220  0.013873  
  1.622222  0.006657  0.010800  5.532017  0.013973  
  1.644444  0.006657  0.010948  5.649420  0.014072  
  1.666667  0.006657  0.011096  5.754494  0.014172  
  1.688889  0.006657  0.011244  5.848795  0.014271  
  1.711111  0.006657  0.011392  5.934405  0.014371  
  1.733333  0.006657  0.011540  6.013989  0.014470  
  1.755556  0.006657  0.011688  6.159923  0.014570  
  1.777778  0.006657  0.011836  6.249853  0.014669  
  1.800000  0.006657  0.011983  6.338508  0.014769  
  1.822222  0.006657  0.012131  6.425940  0.014868  
  1.844444  0.006657  0.012279  6.512198  0.014967  
  1.866667  0.006657  0.012427  6.597328  0.015067  
  1.888889  0.006657  0.012575  6.681374  0.015166  
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  1.911111  0.006657  0.012723  6.764376  0.015266  
  1.933333  0.006657  0.012871  6.846371  0.015365  
  1.955556  0.006657  0.013019  6.927396  0.015465  
  1.977778  0.006657  0.013167  7.007484  0.015564  
  2.000000  0.006657  0.013315  7.086668  0.015664  
  END FTABLE  4
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    1.333          PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1.333          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   1012 FLOW     ENGL      REPL
RCHRES   1 HYDR   O      1 1        1      WDM   1013 FLOW     ENGL      REPL
RCHRES   1 HYDR   O      2 1        1      WDM   1014 FLOW     ENGL      REPL
RCHRES   1 HYDR   STAGE  1 1        1      WDM   1015 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
RCHRES   2 HYDR   RO     1 1        1      WDM   1016 FLOW     ENGL      REPL
RCHRES   2 HYDR   O      1 1        1      WDM   1017 FLOW     ENGL      REPL
RCHRES   2 HYDR   O      2 1        1      WDM   1018 FLOW     ENGL      REPL
RCHRES   2 HYDR   STAGE  1 1        1      WDM   1019 STAG     ENGL      REPL
RCHRES   3 HYDR   RO     1 1        1      WDM   1020 FLOW     ENGL      REPL
RCHRES   3 HYDR   O      1 1        1      WDM   1021 FLOW     ENGL      REPL
RCHRES   3 HYDR   O      2 1        1      WDM   1022 FLOW     ENGL      REPL
RCHRES   3 HYDR   STAGE  1 1        1      WDM   1023 STAG     ENGL      REPL
RCHRES   4 HYDR   RO     1 1        1      WDM   1024 FLOW     ENGL      REPL
RCHRES   4 HYDR   O      1 1        1      WDM   1025 FLOW     ENGL      REPL
RCHRES   4 HYDR   O      2 1        1      WDM   1026 FLOW     ENGL      REPL
RCHRES   4 HYDR   STAGE  1 1        1      WDM   1027 STAG     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK        5
IMPLND     IWATER SURO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    5

  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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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2022; All 
Rights Reserved.

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

www.clearcreeksolutions.com

www.clearcreeksolutions.com


WWHM2012

PROJECT REPORT
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General Model Information
Project Name: WildlifeMeadows_WWHM Flow Control

Site Name: Wildlife Meadows

Site Address: 27534 se kent-kangley road

City: ravensdale 

Report Date: 11/23/2022

Gage: Seatac

Data Start: 1948/10/01

Data End: 2009/09/30

Timestep: 15 Minute

Precip Scale: 1.333

Version Date: 2019/09/13

Version: 4.2.17

POC Thresholds

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

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

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 A B, Forest, Flat   9.38

 Pervious Total 9.38

Impervious Land Use acre

 Impervious Total 0

 Basin Total 9.38

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 A B, Forest, Flat   8.464

 Pervious Total 8.464

Impervious Land Use acre

 Impervious Total 0

 Basin Total 8.464

Element Flows To:
Surface Interflow Groundwater
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 9.38
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 8.464
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 0.027277
5 year 0.09139
10 year 0.18373
25 year 0.407449
50 year 0.701599
100 year 1.16665

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.024614
5 year 0.082465
10 year 0.165788
25 year 0.36766
50 year 0.633085
100 year 1.052722

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1949 0.019 0.017
1950 0.394 0.355
1951 0.065 0.059
1952 0.022 0.020
1953 0.008 0.007
1954 0.067 0.060
1955 0.011 0.009
1956 0.163 0.147
1957 0.026 0.024
1958 0.028 0.025
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1959 0.024 0.022
1960 0.085 0.076
1961 0.041 0.037
1962 0.007 0.006
1963 0.036 0.032
1964 0.102 0.092
1965 0.022 0.020
1966 0.015 0.013
1967 0.245 0.221
1968 0.065 0.059
1969 0.033 0.030
1970 0.008 0.007
1971 0.035 0.031
1972 0.229 0.207
1973 0.007 0.007
1974 0.025 0.023
1975 0.047 0.042
1976 0.072 0.065
1977 0.007 0.007
1978 0.009 0.008
1979 0.007 0.007
1980 0.008 0.007
1981 0.008 0.007
1982 0.044 0.040
1983 0.009 0.008
1984 0.018 0.016
1985 0.007 0.007
1986 0.008 0.007
1987 0.079 0.071
1988 0.007 0.007
1989 0.008 0.007
1990 0.597 0.539
1991 0.201 0.181
1992 0.008 0.007
1993 0.007 0.007
1994 0.005 0.004
1995 0.146 0.132
1996 0.412 0.371
1997 0.065 0.059
1998 0.034 0.031
1999 0.177 0.160
2000 0.008 0.007
2001 0.007 0.007
2002 0.045 0.040
2003 0.017 0.015
2004 0.020 0.018
2005 0.008 0.007
2006 0.068 0.061
2007 1.114 1.005
2008 0.182 0.164
2009 0.012 0.011

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 1.1139 1.0051
2 0.5975 0.5391
3 0.4116 0.3714
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4 0.3938 0.3554
5 0.2447 0.2208
6 0.2290 0.2066
7 0.2007 0.1811
8 0.1818 0.1640
9 0.1773 0.1600
10 0.1629 0.1470
11 0.1459 0.1316
12 0.1020 0.0920
13 0.0846 0.0764
14 0.0789 0.0712
15 0.0718 0.0648
16 0.0680 0.0614
17 0.0669 0.0604
18 0.0654 0.0590
19 0.0650 0.0586
20 0.0650 0.0586
21 0.0467 0.0422
22 0.0448 0.0405
23 0.0441 0.0398
24 0.0412 0.0371
25 0.0357 0.0322
26 0.0347 0.0313
27 0.0342 0.0308
28 0.0331 0.0298
29 0.0279 0.0252
30 0.0262 0.0236
31 0.0253 0.0228
32 0.0241 0.0217
33 0.0224 0.0202
34 0.0218 0.0197
35 0.0203 0.0183
36 0.0193 0.0174
37 0.0179 0.0161
38 0.0170 0.0153
39 0.0149 0.0134
40 0.0119 0.0107
41 0.0105 0.0095
42 0.0086 0.0078
43 0.0085 0.0077
44 0.0077 0.0069
45 0.0076 0.0068
46 0.0076 0.0068
47 0.0075 0.0068
48 0.0075 0.0068
49 0.0075 0.0068
50 0.0075 0.0068
51 0.0075 0.0068
52 0.0075 0.0068
53 0.0075 0.0068
54 0.0075 0.0068
55 0.0075 0.0067
56 0.0074 0.0067
57 0.0074 0.0066
58 0.0073 0.0066
59 0.0073 0.0066
60 0.0070 0.0063
61 0.0050 0.0045
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Appendix
Predeveloped Schematic
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Mitigated Schematic
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Predeveloped UCI File
RUN

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

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   WildlifeMeadows_WWHM Flow Control.wdm
MESSU      25   PreWildlifeMeadows_WWHM Flow Control.MES
           27   PreWildlifeMeadows_WWHM Flow Control.L61
           28   PreWildlifeMeadows_WWHM Flow Control.L62
           30   POCWildlifeMeadows_WWHM Flow Control1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND       1
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Basin  1                    MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
    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-PARM6
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***MELEV     BELV      GWDATM    PCW       PGW       UPGW  
    1            400         0         0      0.35      0.38      0.45
  END PWAT-PARM6
  PWAT-PARM7
    <PLS >      PWATER input info: Part 3         ***
    <PLS > ***STABNO      SRRC     SREXP     IFWSC     DELTA    UELFAC    LELFAC
    1            501       0.1         0         4       0.2         4       2.5
  END PWAT-PARM7

  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
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  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

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Basin  1***
PERLND   1                        9.38     COPY   501     12
PERLND   1                        9.38     COPY   501     13

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

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

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

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

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

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

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

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
  END HYDR-INIT
END RCHRES
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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    1.333          PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1.333          IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    0.76           PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    0.76           IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

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

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

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

END MASS-LINK

END RUN
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Mitigated UCI File
RUN

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

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   WildlifeMeadows_WWHM Flow Control.wdm
MESSU      25   MitWildlifeMeadows_WWHM Flow Control.MES
           27   MitWildlifeMeadows_WWHM Flow Control.L61
           28   MitWildlifeMeadows_WWHM Flow Control.L62
           30   POCWildlifeMeadows_WWHM Flow Control1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND       1
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Basin  1                    MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
    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-PARM6
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***MELEV     BELV      GWDATM    PCW       PGW       UPGW  
    1            400         0         0      0.35      0.38      0.45
  END PWAT-PARM6
  PWAT-PARM7
    <PLS >      PWATER input info: Part 3         ***
    <PLS > ***STABNO      SRRC     SREXP     IFWSC     DELTA    UELFAC    LELFAC
    1            501       0.1         0         4       0.2         4       2.5
  END PWAT-PARM7

  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
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  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

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Basin  1***
PERLND   1                       8.464     COPY   501     12
PERLND   1                       8.464     COPY   501     13

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

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

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

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

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

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

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

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
  END HYDR-INIT
END RCHRES
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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    1.333          PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1.333          IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    0.76           PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    0.76           IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
COPY     1 OUTPUT MEAN   1 1     48.4      WDM    701 FLOW     ENGL      REPL
COPY   501 OUTPUT MEAN   1 1     48.4      WDM    801 FLOW     ENGL      REPL
END EXT TARGETS

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

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

END MASS-LINK

END RUN
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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2022; All 
Rights Reserved.

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

www.clearcreeksolutions.com

www.clearcreeksolutions.com
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A-3 

NO. 2 – INFILTRATION FACILITIES 

Maintenance 
Component 

Defect or Problem Conditions When Maintenance Is Needed Results Expected When 
Maintenance Is Performed 

Site Trash and debris Any trash and debris which exceed 1 cubic foot 
per 1,000 square feet (this is about equal to the 
amount of trash it would take to fill up one 
standard size office garbage can).  In general, 

there should be no visual evidence of dumping. 

Trash and debris cleared from site.  

Noxious weeds Any noxious or nuisance vegetation which may 
constitute a hazard to County personnel or the 

public.   

Noxious and nuisance vegetation 
removed according to applicable 

regulations.  No danger of noxious 
vegetation where County personnel 
or the public might normally be. 

Contaminants and 
pollution 

Any evidence of contaminants or pollution such 
as oil, gasoline, concrete slurries or paint. 

Materials removed and disposed of 
according to applicable regulations.  
Source control BMPs implemented if 

appropriate.  No contaminants 
present other than a surface oil film. 

Grass/groundcover Grass or groundcover exceeds 18 inches in 
height.  

Grass or groundcover mowed to a 
height no greater than 6 inches. 

Infiltration Pond, Top 
or Side Slopes of 
Dam, Berm or 
Embankment 

Rodent holes Any evidence of rodent holes if facility is acting 
as a dam or berm, or any evidence of water 
piping through dam or berm via rodent holes. 

Rodents removed or destroyed and 
dam or berm repaired. 

Tree growth Tree growth threatens integrity of dams, berms or 
slopes, does not allow maintenance access, or 
interferes with maintenance activity.  If trees are 
not a threat to dam, berm, or embankment 

integrity or not interfering with access or 
maintenance, they do not need to be removed. 

Trees do not hinder facility 
performance or maintenance 
activities. 

Erosion Eroded damage over 2 inches deep where cause 
of damage is still present or where there is 
potential for continued erosion.  Any erosion 
observed on a compacted slope. 

Slopes stabilized using appropriate 
erosion control measures.  If erosion 
is occurring on compacted slope, a 
licensed civil engineer should be 

consulted to resolve source of 
erosion. 

Settlement Any part of a dam, berm or embankment that has 
settled 4 inches lower than the design elevation. 

Top or side slope restored to design 
dimensions.  If settlement is 
significant, a licensed civil engineer 
should be consulted to determine 

the cause of the settlement. 

Infiltration Pond, 
Tank, Vault, Trench, 
or Small Basin 
Storage Area 

Sediment 
accumulation 

If two inches or more sediment is present or a 
percolation test indicates facility is working at or 
less than 90% of design. 

Facility infiltrates as designed. 

Liner damaged  
(If Applicable) 

Liner is visible or pond does not hold water as 
designed. 

Liner repaired or replaced. 

Infiltration Tank 
Structure 

Plugged air vent Any blockage of the vent. Tank or vault freely vents. 

Tank bent out of 
shape 

Any part of tank/pipe is bent out of shape more 
than 10% of its design shape. 

Tank repaired or replaced to design. 

Gaps between 
sections, damaged 
joints or cracks or 
tears in wall 

A gap wider than ½-inch at the joint of any tank 
sections or any evidence of soil particles entering 
the tank at a joint or through a wall. 

No water or soil entering tank 
through joints or walls. 

Infiltration Vault 
Structure 

Damage to wall, 
frame, bottom, and/or 
top slab 

Cracks wider than ½-inch, any evidence of soil 
entering the structure through cracks or qualified 
inspection personnel determines that the vault is 

not structurally sound. 

Vault is sealed and structurally 
sound. 
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A-4 

NO. 2 – INFILTRATION FACILITIES 

Maintenance 
Component 

Defect or Problem Conditions When Maintenance Is Needed Results Expected When 
Maintenance Is Performed 

Inlet/Outlet Pipes Sediment 
accumulation 

Sediment filling 20% or more of the pipe. Inlet/outlet pipes clear of sediment. 

Trash and debris Trash and debris accumulated in inlet/outlet 
pipes (includes floatables and non-floatables). 

No trash or debris in pipes. 

Damaged Cracks wider than ½-inch at the joint of the 
inlet/outlet pipes or any evidence of soil entering 
at the joints of the inlet/outlet pipes. 

No cracks more than ¼-inch wide at 
the joint of the inlet/outlet pipe. 

Access Manhole Cover/lid not in place Cover/lid is missing or only partially in place.       
Any open manhole requires immediate 

maintenance. 

Manhole access covered. 

Locking mechanism 
not working 

Mechanism cannot be opened by one 
maintenance person with proper tools. Bolts 

cannot be seated.  Self-locking cover/lid does not 
work. 

Mechanism opens with proper tools. 

Cover/lid difficult to 
remove 

One maintenance person cannot remove 
cover/lid after applying 80 lbs of lift. 

Cover/lid can be removed and 
reinstalled by one maintenance 
person. 

Ladder rungs unsafe Missing rungs, misalignment, rust, or cracks. Ladder meets design standards. 
Allows maintenance person safe 
access. 

Large access 
doors/plate 

Damaged or difficult 
to open 

Large access doors or plates cannot be 
opened/removed using normal equipment. 

Replace or repair access door so it 
can opened as designed. 

Gaps, doesn't cover 
completely 

Large access doors not flat and/or access 
opening not completely covered.  

Doors close flat; covers access 
opening completely.   

Lifting Rings missing, 
rusted 

Lifting rings not capable of lifting weight of door 
or plate. 

 Lifting rings sufficient to lift or 
remove door or plate. 

Infiltration Pond, 
Tank, Vault, Trench, 
or Small Basin Filter 

Bags 

Plugged Filter bag more than 1/2 full.  Replace filter bag or redesign 
system.  

Infiltration Pond, 
Tank, Vault, Trench, 

or Small Basin Pre-
settling Ponds and 
Vaults 

Sediment 
accumulation 

6" or more of sediment has accumulated. Pre-settling occurs as designed 

Infiltration Pond, 
Rock Filter 

Plugged High water level on upstream side of filter 
remains for extended period of time or little or no 

water flows through filter during heavy rain 
storms. 

Rock filter replaced evaluate need 
for filter and remove if not 

necessary. 

Infiltration Pond 
Emergency 
Overflow Spillway 

Rock missing Only one layer of rock exists above native soil in 
area five square feet or larger, or any exposure of 
native soil at the top of out flow path of spillway.  
Rip-rap on inside slopes need not be replaced. 

Spillway restored to design 
standards. 

Tree growth Tree growth impedes flow or threatens stability of 
spillway. 

Trees removed. 
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NO. 5 – CATCH BASINS AND MANHOLES 

Maintenance 
Component 

Defect or Problem Condition When Maintenance is Needed Results Expected When 
Maintenance is Performed 

Structure Sediment Sediment exceeds 60% of the depth from the 
bottom of the catch basin to the invert of the 
lowest pipe into or out of the catch basin or is 
within 6 inches of the invert of the lowest pipe 

into or out of the catch basin. 

Sump of catch basin contains no 
sediment. 

Trash and debris Trash or debris of more than ½ cubic foot which 
is located immediately in front of the catch basin 

opening or is blocking capacity of the catch basin 
by more than 10%. 

No Trash or debris blocking or 
potentially blocking entrance to 

catch basin. 

Trash or debris in the catch basin that exceeds 
1/3 the depth from the bottom of basin to invert 
the lowest pipe into or out of the basin. 

No trash or debris in the catch basin. 

Dead animals or vegetation that could generate 
odors that could cause complaints or dangerous 
gases (e.g., methane). 

No dead animals or vegetation 
present within catch basin. 

Deposits of garbage exceeding 1 cubic foot in 
volume. 

No condition present which would 
attract or support the breeding of 
insects or rodents. 

Damage to frame 
and/or top slab 

Corner of frame extends more than ¾ inch past 
curb face into the street (If applicable). 

Frame is even with curb. 

Top slab has holes larger than 2 square inches or 
cracks wider than ¼ inch. 

Top slab is free of holes and cracks. 

Frame not sitting flush on top slab, i.e., 
separation of more than ¾ inch of the frame from 
the top slab. 

Frame is sitting flush on top slab. 

Cracks in walls or 
bottom 

Cracks wider than ½ inch and longer than 3 feet, 
any evidence of soil particles entering catch 
basin through cracks, or maintenance person 
judges that catch basin is unsound. 

Catch basin is sealed and is 
structurally sound. 

Cracks wider than ½ inch and longer than 1 foot 
at the joint of any inlet/outlet pipe or any evidence 
of soil particles entering catch basin through 

cracks. 

No cracks more than 1/4 inch wide at 
the joint of inlet/outlet pipe. 

Settlement/ 
misalignment 

Catch basin has settled more than 1 inch or has 
rotated more than 2 inches out of alignment. 

Basin replaced or repaired to design 
standards. 

Damaged pipe joints Cracks wider than ½-inch at the joint of the 
inlet/outlet pipes or any evidence of soil entering 
the catch basin at the joint of the inlet/outlet 

pipes. 

No cracks more than ¼-inch wide at 
the joint of inlet/outlet pipes. 

Contaminants and 
pollution 

Any evidence of contaminants or pollution such 
as oil, gasoline, concrete slurries or paint. 

Materials removed and disposed of 
according to applicable regulations.  
Source control BMPs implemented if 
appropriate.  No contaminants 

present other than a surface oil film. 

Inlet/Outlet Pipe Sediment 
accumulation 

Sediment filling 20% or more of the pipe. Inlet/outlet pipes clear of sediment. 

Trash and debris Trash and debris accumulated in inlet/outlet 
pipes (includes floatables and non-floatables). 

No trash or debris in pipes. 

Damaged Cracks wider than ½-inch at the joint of the 
inlet/outlet pipes or any evidence of soil entering 
at the joints of the inlet/outlet pipes. 

No cracks more than ¼-inch wide at 
the joint of the inlet/outlet pipe. 
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NO. 5 – CATCH BASINS AND MANHOLES 

Maintenance 
Component 

Defect or Problem Condition When Maintenance is Needed Results Expected When 
Maintenance is Performed 

Metal Grates   
(Catch Basins) 

Unsafe grate opening Grate with opening wider than 7/8 inch. Grate opening meets design 
standards. 

Trash and debris Trash and debris that is blocking more than 20% 
of grate surface. 

Grate free of trash and debris.   

Damaged or missing Grate missing or broken member(s) of the grate. 
Any open structure requires urgent 
maintenance. 

Grate is in place and meets design 
standards. 

Manhole Cover/Lid Cover/lid not in place Cover/lid is missing or only partially in place.  
Any open structure requires urgent 

maintenance. 

Cover/lid protects opening to 
structure. 

Locking mechanism 
Not Working 

Mechanism cannot be opened by one 
maintenance person with proper tools. Bolts 

cannot be seated.  Self-locking cover/lid does not 
work.  

Mechanism opens with proper tools. 

Cover/lid difficult to 
Remove 

One maintenance person cannot remove 
cover/lid after applying 80 lbs. of lift. 

Cover/lid can be removed and 
reinstalled by one maintenance 
person. 
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NO. 6 – CONVEYANCE PIPES AND DITCHES 

Maintenance 
Component 

Defect or Problem Conditions When Maintenance is Needed Results Expected When 
Maintenance is Performed 

Pipes Sediment & debris 
accumulation 

Accumulated sediment or debris that exceeds 
20% of the diameter of the pipe. 

Water flows freely through pipes. 

Vegetation/roots Vegetation/roots that reduce free movement of 
water through pipes. 

Water flows freely through pipes. 

Contaminants and 
pollution 

Any evidence of contaminants or pollution such 
as oil, gasoline, concrete slurries or paint. 

Materials removed and disposed of 
according to applicable regulations.  
Source control BMPs implemented if 

appropriate.  No contaminants 
present other than a surface oil film. 

Damage to protective 
coating or corrosion 

Protective coating is damaged; rust or corrosion 
is weakening the structural integrity of any part of 
pipe. 

Pipe repaired or replaced. 

Damaged Any dent that decreases the cross section area of 
pipe by more than 20% or is determined to have 
weakened structural integrity of the pipe. 

Pipe repaired or replaced. 

Ditches Trash and debris Trash and debris exceeds 1 cubic foot per 1,000 
square feet of ditch and slopes. 

Trash and debris cleared from 
ditches. 

Sediment 
accumulation 

Accumulated sediment that exceeds 20% of the 
design depth. 

Ditch cleaned/flushed of all sediment 
and debris so that it matches design. 

Noxious weeds Any noxious or nuisance vegetation which may 
constitute a hazard to County personnel or the 
public.   

Noxious and nuisance vegetation 
removed according to applicable 
regulations.  No danger of noxious 
vegetation where County personnel 

or the public might normally be.   

Contaminants and 
pollution 

Any evidence of contaminants or pollution such 
as oil, gasoline, concrete slurries or paint. 

Materials removed and disposed of 
according to applicable regulations.  

Source control BMPs implemented if 
appropriate.  No contaminants 
present other than a surface oil film. 

Vegetation Vegetation that reduces free movement of water 
through ditches. 

Water flows freely through ditches. 

Erosion damage to 
slopes 

Any erosion observed on a ditch slope. Slopes are not eroding.  

Rock lining out of 
place or missing (If 

Applicable) 

One layer or less of rock exists above native soil 
area 5 square feet or more, any exposed native 

soil. 

Replace rocks to design standards. 
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NO. 12 – ACCESS ROADS 

Maintenance 
Component 

Defect or Problem Condition When Maintenance is Needed Results Expected When 
Maintenance is Performed 

Site Trash and debris Trash and debris exceeds 1 cubic foot per 1,000 
square feet (i.e., trash and debris would fill up 
one standards size garbage can). 

Roadway drivable by maintenance 
vehicles. 

Debris which could damage vehicle tires or 
prohibit use of road. 

Roadway drivable by maintenance 
vehicles. 

Contaminants and 
pollution 

Any evidence of contaminants or pollution such 
as oil, gasoline, concrete slurries or paint. 

Materials removed and disposed of 
according to applicable regulations.  

Source control BMPs implemented if 
appropriate.  No contaminants 
present other than a surface oil film. 

Blocked roadway Any obstruction which reduces clearance above 
road surface to less than 14 feet. 

Roadway overhead clear to 14 feet 
high. 

Any obstruction restricting the access to a 10- to 
12 foot width for a distance of more than 12 feet 
or any point restricting access to less than a 10 

foot width. 

At least 12-foot of width on access 
road. 

Road Surface Erosion, settlement, 
potholes, soft spots, 

ruts 

Any surface defect which hinders or prevents 
maintenance access. 

Road drivable by maintenance 
vehicles. 

Vegetation on road 
surface 

Trees or other vegetation prevent access to 
facility by maintenance vehicles.  

Maintenance vehicles can access 
facility. 

Shoulders and 
Ditches 

Erosion Erosion within 1 foot of the roadway more than 8 
inches wide and 6 inches deep. 

Shoulder free of erosion and 
matching the surrounding road. 

Weeds and brush Weeds and brush exceed 18 inches in height or 
hinder maintenance access. 

Weeds and brush cut to 2 inches in 
height or cleared in such a way as to 
allow maintenance access. 

Modular Grid 
Pavement 

Contaminants and 
pollution 

Any evidence of contaminants or pollution such 
as oil, gasoline, concrete slurries or paint. 

Materials removed and disposed of 
according to applicable regulations.  
Source control BMPs implemented if 

appropriate.  No contaminants 
present other than a surface oil film. 

Damaged or missing Access surface compacted because of broken on 
missing modular block. 

Access road surface restored so 
road infiltrates. 
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_\sgì[Zjcam]]oj]d̀cs\_]jk]cjpZjga]
n\s\[̀[Zjc]qb\_\]ujgc[l]v\_ajcc\i]
j_][b\]vgeiZf]hZsb[]cj_h̀ iil]e\m]

ujc[̀hZc̀c[a]̀cd]
vjiig[Zjc]

rcl]\nZd\cf\]jk]fjc[̀hZc̀c[a]j_]vjiig[Zjc]agfb]
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f̀fghgì[Zjc]

Y\dZh\c[]d\v[b]\pf\\da]��Zcfb]jc]àcd]kZi[\_]
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f̀fghgì[Zjc]

Y\dZh\c[]kZiiZcs]���]j_]hj_\]jk][b\]vZv\m] �ci\[|jg[i\[]vZv\a]fi\̀_]jk]a\dZh\c[m]

_̂̀ab]̀cd]d\e_Za] _̂̀ab]̀cd]d\e_Za]̀ffghgì[\d]Zc]Zci\[|jg[i\[]
vZv\a]�Zcfigd\a]kij̀[̀ei\a]̀cd]cjc�kij̀[̀ei\a�m]

oj][_̀ab]j_]d\e_Za]Zc]vZv\am]

�̀ h̀ s\d] u_̀f�a]qZd\_][b̀c]��Zcfb]̀[][b\]�jZc[]jk][b\]
Zci\[|jg[i\[]vZv\a]j_]̀cl]\nZd\cf\]jk]ajZi]\c[\_Zcs]
[̀][b\]�jZc[a]jk][b\]Zci\[|jg[i\[]vZv\am]

oj]f_̀f�a]hj_\][b̀c]��Zcfb]qZd\]̀[]
[b\]�jZc[]jk][b\]Zci\[|jg[i\[]vZv\m]
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BCDEFGECEHG3
IJKLJEGEF3

9GMGHF3JN3ONJPQGK3 IJERDFDJE3STGE3BCDEFGECEHG3DU30GGRGR3 ?GUVQFU3>WLGHFGR3STGE3
BCDEFGECEHG3DU3OGNMJNKGR3

XYYZ[[\]̂ _̀abZ\ cadZefbgh\_ai\g_\jb̂YZ\ cadZefbgh\g[\kg[[g_l\ae\a_bm\ĵeiĝbbm\g_\jb̂YZn\\\\\\\
X_m\ajZ_\k̂ _̀abZ\eZopgeZ[\gkkZhĝiZ\
k̂ g_iZ_̂_YZn\

]̂ _̀abZ\̂YYZ[[\YadZeZhn\

qaYrg_l\kZỲ _̂g[k\
_ai\saerg_l\

]ZỲ _̂g[k\Ŷ__ai\tZ\ajZ_Zh\tm\a_Z\
k̂ g_iZ_̂_YZ\jZe[a_\sgì\jeajZe\iaab[n\uabi[\
Ŷ__ai\tZ\[ẐiZhn\\vZbwxbaYrg_l\YadZefbgh\haZ[\_ai\
saern\

]ZỲ _̂g[k\ajZ_[\sgì\jeajZe\iaab[n\

cadZefbgh\hgwwgYpbi\ia\
eZkadZ\

y_Z\k̂ g_iZ_̂_YZ\jZe[a_\Ŷ__ai\eZkadZ\
YadZefbgh\̂wiZe\̂jjbmg_l\z{\bt[\aw\bgwin\

cadZefbgh\Ŷ_\tZ\eZkadZh\̂_h\
eZg_[îbbZh\tm\a_Z\k̂ g_iZ_̂_YZ\
jZe[a_n\

q̂hhZe\ep_l[\p_[̂wZ\ ]g[[g_l\ep_l[|\kg[̂bgl_kZ_i|\ep[i|\ae\YêYr[n\ q̂hhZe\kZZi[\hZ[gl_\[î_ĥeh[n\
Xbbas[\k̂ g_iZ_̂_YZ\jZe[a_\[̂wZ\
ŶYZ[[n\

q̂elZ\̂YYZ[[\
haae[fjb̂iZ\

}̂ k̂ lZh\ae\hgwwgYpbi\
ia\ajZ_\

q̂elZ\̂YYZ[[\haae[\ae\jb̂iZ[\Ŷ__ai\tZ\
ajZ_ZhfeZkadZh\p[g_l\_aek̂ b\ZopgjkZ_in\

~Zjb̂YZ\ae\eZĵge\̂YYZ[[\haae\[a\gi\
Ŷ_\ajZ_Zh\̂[\hZ[gl_Zhn\

�̂ j[|\haZ[_�i\YadZe\
YakjbZiZbm\

q̂elZ\̂YYZ[[\haae[\_ai\wb̂i\̂_hfae\̂YYZ[[\
ajZ_g_l\_ai\YakjbZiZbm\YadZeZhn\\

}aae[\Yba[Z\wb̂i�\YadZe[\̂YYZ[[\
ajZ_g_l\YakjbZiZbmn\\\

qgwig_l\~g_l[\kg[[g_l|\
ep[iZh\

qgwig_l\eg_l[\_ai\ŶĵtbZ\aw\bgwig_l\sZgl̀i\aw\haae\
ae\jb̂iZn\

\qgwig_l\eg_l[\[pwwgYgZ_i\ia\bgwi\ae\
eZkadZ\haae\ae\jb̂iZn\

\
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>ABCDECACFE3
GHIJHCECD3

7EKEFD3HL3?LHMNEI3 GHCOBDBHCP3:QEC3>ABCDECACFE3BP30EEOEO3 8EPRNDP3;SJEFDEO3:QEC3
>ABCDECACFE3BP3?ELKHLIEO3

TUVWVXYZY[WV@ T\]̂ [̂X̂_@̀abYU]cY[̀Xb@ dXe@cZ]bV@\[f[Y[X̂@g\̀h@[XỲ@iUehV\\j@ kUehV\\@Za\V@Ỳ@UVcV[WV@g]\\@g\̀h@lU[̀U@
Ỳ@ZXi@i]U[X̂@hVY@bVZb̀Xj@

m[YV@ nUZbo@ZXi@iVaU[b@@ nUZbo@̀U@iVaU[b@YoZY@c̀]\i@VXi@]l@[X@YoV@iUehV\\@[b@
VW[iVXYj@

p̀ @YUZbo@̀U@iVaU[b@YoZY@c̀]\i@̂VY@[XỲ@
YoV@iUehV\\@cZX@aV@g̀]Xij@

T[lVb@ qX\VY@[b@l\]̂ V̂i@ noV@VXYUZXcV@Ỳ@YoV@l[lV@[b@UVbYU[cYVi@i]V@Ỳ@
bVi[fVXY_@YUZbo_@̀U@iVaU[bj@

noV@VXYUZXcV@Ỳ@YoV@l[lV@[b@X̀Y@
UVbYU[cYVij@

rV̂VYZY[̀XsÙ Ỳb@ rV̂VYZY[̀XsÙ Ỳb@YoZY@UVi]cV@gUVV@f̀ WVfVXY@̀g@
hZYVU@YoÙ]̂o@l[lVbj@

tZYVU@g\̀hb@gUVV\e@YoÙ]̂o@l[lVbj@

T\]̂ V̂i@ mVi[fVXY@̀U@̀YoVU@fZYVU[Z\@lUVWVXYb@gUVV@g\̀h@̀g@
hZYVU@YoÙ]̂o@YoV@l[lVj@

tZYVU@g\̀hb@gUVV\e@YoÙ]̂o@l[lVbj@

uÙvVX@̀U@ẁ[XY@\VZvbj@ kZfẐV@Ỳ@YoV@l[lV@̀U@l[lV@ẁ[XYb@Z\\̀h[X̂@hZYVU@
Ỳ@bVVl@̀]Yj@

T[lV@ìVb@X̀Y@Z\\̀h@hZYVU@Ỳ@Vx[Y@
ỲoVU@YoZX@ZY@YoV@̀]Y\VYj@

mYU]cY]UV@ uZb[X@\VZvb@ ỳ \Vb@̀U@aUVZvb@[X@YoV@aZb[X@Z\\̀h@hZYVU@Ỳ@\VZWV@
YoV@aZb[X@ZY@\̀cZY[̀Xb@̀YoVU@YoZX@lVU@iVb[̂Xj@@

uZb[X@[b@bVZ\Vi@ZXi@Z\\̀hb@hZYVU@Ỳ@
Vx[Y@̀X\e@hoVUV@iVb[̂XVij@

z[\YVU@{Vi[Z@ z[\YVU@fVi[Z@l\]̂ V̂i@ z[\YVU@fVi[Z@l\]̂ V̂ij@ z\̀h@YoÙ]̂o@g[\YVU@fVi[Z@[b@X̀UfZ\j@

qXblVcY[̀X@ zUV|]VXce@ dXX]Z\\e@ZXi@lU[̀U@Ỳ@ZXi@g̀\\̀h[X̂@b[̂X[g[cZXY@
bỲUfbj@

qXblVcY@iUehV\\@bebYVf@g̀U@ZXe@
iVgVcYb@̀g@iVg[c[VXc[Vbj@

@

01234}363~8��;<3��<<;73�0��<�8���103�8;0G�3=>?@

>ABCDECACFE3
GHIJHCECD3

7EKEFD3HL3?LHMNEI3 GHCOBDBHCP3:QEC3>ABCDECACFE3BP30EEOEO3 8EPRNDP3;SJEFDEO3:QEC3
>ABCDECACFE3BP3?ELKHLIEO3

TUVWVXYZY[WV@ u\̀cv[X̂_@̀abYU]cY[̀Xb@ kVaU[b@̀U@YUZbo@\[f[Y[X̂@g\̀h@Ỳ@[Xg[\YUZY[̀X@YUVXcoj@ qXg[\YUZY[̀X@YUVXco@Za\V@Ỳ@UVcV[WV@g]\\@
g\̀h@lU[̀U@Ỳ@ZXi@i]U[X̂@hVY@bVZb̀Xj@

m[YV@ nUZbo@ZXi@iVaU[b@@ nUZbo@̀U@iVaU[b@YoZY@c̀]\i@VXi@]l@[X@YoV@
[Xg[\YUZY[̀X@YUVXco@[b@VW[iVXYj@

p̀ @YUZbo@̀U@iVaU[b@YoZY@c̀]\i@̂VY@[XỲ@
YoV@[Xg[\YUZY[̀X@YUVXco@cZX@aV@g̀]Xij@

T[lVb@ qX\VY@[b@l\]̂ V̂i@ noV@VXYUZXcV@Ỳ@YoV@l[lV@[b@UVbYU[cYVi@i]V@Ỳ@
bVi[fVXY_@YUZbo_@̀U@iVaU[bj@

noV@VXYUZXcV@Ỳ@YoV@l[lV@[b@X̀Y@
UVbYU[cYVij@

rV̂VYZY[̀XsÙ Ỳb@ rV̂VYZY[̀XsÙ Ỳb@YoZY@UVi]cV@gUVV@f̀ WVfVXY@̀g@
hZYVU@YoÙ]̂o@l[lVbj@

tZYVU@g\̀hb@gUVV\e@YoÙ]̂o@l[lVbj@

T\]̂ V̂i@ mVi[fVXY@̀U@̀YoVU@fZYVU[Z\@lUVWVXYb@gUVV@g\̀h@̀g@
hZYVU@YoÙ]̂o@YoV@l[lVj@

tZYVU@g\̀hb@gUVV\e@YoÙ]̂o@l[lVbj@

uÙvVX@̀U@ẁ[XY@\VZvbj@ kZfẐV@Ỳ@YoV@l[lV@̀U@l[lV@ẁ[XYb@Z\\̀h[X̂@hZYVU@
Ỳ@bVVl@̀]Yj@

T[lV@ìVb@X̀Y@Z\\̀h@hZYVU@Ỳ@Vx[Y@
ỲoVU@YoZX@ZY@YoV@̀]Y\VY@Ỳ@YoV@YUVXcoj@

mYU]cY]UV@ z\̀h@X̀Y@UVZco[X̂@
YUVXco@

z\̀hb@ZUV@X̀Y@̂VYY[X̂@[XỲ@YoV@YUVXco@Zb@iVb[̂XVij@ tZYVU@VXYVUb@ZXi@Vx[Yb@YUVXco@Zb@
iVb[̂XVij@

�\VZX̀]Ys[XblVcY[̀X@
ZccVbb@ìVb@X̀Y@Z\\̀h@
c\VZX[X̂@̀U@[XblVcY[̀X@
g̀@YUVXco@

noV@c\VZX̀]Ys[XblVcY[̀X@ZccVbb@[b@X̀Y@ZWZ[\Za\Vj@ �\VZX̀]Ys[XblVcY[̀X@ZccVbb@[b@
ZWZ[\Za\Vj@

z[\YVU@{Vi[Z@ z[\YVU@fVi[Z@l\]̂ V̂i@ z[\YVU@fVi[Z@l\]̂ V̂ij@ z\̀h@YoÙ]̂o@g[\YVU@fVi[Z@[b@X̀UfZ\j@

qXblVcY[̀X@ zUV|]VXce@ dXX]Z\\e@ZXi@lU[̀U@Ỳ@ZXi@g̀\\̀h[X̂@b[̂X[g[cZXY@
bỲUfbj@

qXblVcY@[Xg[\YUZY[̀X@YUVXco@bebYVf@g̀U@
ZXe@iVgVcYb@̀g@iVg[c[VXc[Vbj@

@
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GIJKLMKIKNM4
DOPQOKMKL4

@MRMNL4OS4BSOTUMP4 DOKVJLJOKW4XYMK4GIJKLMKIKNM4JW41MMVMV4 9MWZULW4<[QMNLMV4XYMK4
GIJKLMKIKNM4JW4BMSROSPMV4

\]̂_̂ àbac_̂H defghc̀ijHfkla]mgacf̀lH n̂ k]clHf]Ha]bloHecpcac̀iHqefrHafHsclt̂]lcf̀Ha]̂ g̀oH
f]Ht]̂_̂ àc̀iHlt]̂bŝ]Hqm̀gacf̀uH

nclt̂]lcf̀Ha]̂ g̀oHbkêHafH]̂ĝc_̂HqmeeH
qefrHt]cf]HafHb̀sHsm]c̀iHr̂ aHl̂blf̀uH

vcâH w]bloHb̀sHŝk]clH w]bloHf]Hŝk]clHaobaHgfmesĤ̀ sHmtHc̀HaôH
sclt̂]lcf̀Ha]̂ g̀oHclĤ_cŝ àuH

xfHa]bloHf]Hŝk]clHaobaHgfmesHîaHc̀afH
aôHsclt̂]lcf̀Ha]̂ g̀oHgb̀Hk̂Hqfm̀suH

\ct̂lH ỳêaHclHtemiîsH wôĤ̀ a]b̀ĝHafHaôHtct̂HclH]̂la]cgâsHsm̂HafH
l̂scp̂ àjHa]blojHf]Hŝk]cluH

wôĤ̀ a]b̀ĝHafHaôHtct̂HclH̀faH
]̂la]cgâsuH

ẑ îabacf̀{]ffalH ẑ îabacf̀{]ffalHaobaH]̂smĝHq]̂ Ĥpf_̂p̂ àHfqH
rbâ]Hao]fmioHtct̂luH

|bâ]HqefrlHq]̂ ê}Hao]fmioHtct̂luH

\emiîsH v̂scp̂ àHf]Hfaô]Hpbâ]cbeHt]̂_̂ àlHq]̂ ĤqefrHfqH
rbâ]Hao]fmioHaôHtct̂uH

|bâ]HqefrlHq]̂ ê}Hao]fmioHtct̂luH

d]fĥ H̀~fc̀aHf]H~fc̀aH
êbhluH

nbpbîHafHaôHtct̂Hf]Htct̂H~fc̀alHbeefrc̀iHrbâ]H
afHl̂ t̂HfmauH

\ct̂Hsf̂lH̀faHbeefrHrbâ]HafĤ�caH
faô]Haob̀HbaHaôHfmaêaHafHaôHa]̂ g̀ouH

�êb̀fmaHgbtlH �êb̀fmaHgbtlHb]̂Hk]fĥ j̀Hpcllc̀ijHf]Hkm]ĉsuH �êb̀fmaHgbtlHb]̂HbgĝllckêHb̀sH
c̀abgauH

va]mgam]̂H �efrH̀faH]̂bgoc̀iH
a]̂ g̀oH

�efrlHb]̂H̀faHîaac̀iHc̀afHaôHa]̂ g̀oHblHŝlcì ŝuH |bâ]Ĥ̀ â]lHb̀sĤ�calHa]̂ g̀oHblH
ŝlcì ŝuH

\̂]qf]bâsHtct̂H
temiîsH

�efrH̀faHbkêHafĤ̀ â]Hf]Ht]ft̂]e}Ĥ�caHq]fpH
t̂]qf]bâsHtct̂uH

|bâ]Hq]̂ ê}Ĥ̀ â]lHb̀sĤ�calH
t̂]qf]bâsHtct̂uH

�efrH̀faHlt]̂bsc̀iH
_̂̂ è}HbaHfmaêaHfqH
a]̂ g̀oH

�maêaHqefrlHgob̀`̂ec�c̀iHf]H̀faHlt]̂bsc̀iĤ_̂ è}H
q]fpHa]̂ g̀ouH

vô âHqefrHfggm]lHbaHaôHfmaêaHfqHaôH
a]̂ g̀ouH

�êb̀fma{c̀lt̂gacf̀H
bgĝllHsf̂lH̀faHbeefrH
gêb̀c̀iHf]Hc̀lt̂gacf̀H
fqHt̂]qf]bâsHtct̂H

wôHgêb̀fma{c̀lt̂gacf̀HbgĝllHclH̀faHb_bcebkêuH �êb̀fma{c̀lt̂gacf̀HbgĝllHclH
b_bcebkêuH

�ceâ]H� ŝcbH �ceâ]Hp̂ scbHtemiîsH �ceâ]Hp̂ scbHtemiîsuH �efrHao]fmioHqceâ]Hp̂ scbHclH̀f]pbeuH

ỳlt̂gacf̀H �]̂�m̂ g̀}H �̀ m̀bee}Hb̀sHt]cf]HafHb̀sHqfeefrc̀iHlcìcqcgb̀aH
laf]pluH

ỳlt̂gaHsclt̂]lcf̀Ha]̂ g̀oHl}lâpHqf]H
b̀}Hŝq̂galHfqHŝqcgĉ̀ gĉluH

H
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GIJKLMKIKNM3
BOPQOKMKL3

=MRMNL3OS3ESOTUMP3 BOKVJLJOK3WXMK3GIJKLMKIKNM3JY30MMVMV3 @MYZULY3;[QMNLMV3WXMK3
GIJKLMKIKNM39Y3EMSROSPMV3

\]̂_H àbcdHbefHf_ga]cH àbcdHbefHf_ga]cHbhhijikb̂_fHleĤd_Heb̂]m_H
m_n_̂b̂_fHciaobh_peb̂]m_Hm_n_̂b̂_fHkbefchbq_H
c]̂_rH

sb̂]m_Hm_n_̂b̂_fHciaobh_Hc]̂_Hoa__H
loHbetĤabcdHlaHf_ga]crH

u_n_̂b̂]leH sb̂]m_Hm_n_̂b̂]leH
t̂q_H

v_ccĤdbeĤwlHcq_h]_cH_bhdHloHeb̂]m_Ĥa__cxH
cdaigcxHbefHnaliefhlm_aHlhhiaH]eĤd_Hf_c]neH
ba_brH

yHj]e]jijHloĤwlHcq_h]_cH_bhdHloH
eb̂]m_Ĥa__cxHcdaigcxHbefH
naliefhlm_aH]cH_ĉbgk]cd_fHbefH
d_bk̂dtrH

sb̂]m_Hm_n_̂b̂_fHba_bH v_ccĤdbeHz{|H]oĤd_Ha_}i]a_fHm_n_̂b̂_fHba_bHdbcH
d_bk̂dtHnalŵdrH

yHj]e]jijHloHz{|HloĤd_Ha_}i]a_fH
m_n_̂b̂_fHba_bHdbcHd_bk̂dtHnalŵdrH

~ef_c]abgk_H
m_n_̂b̂]leH

�__fcxHgkbh�g_aatxHbefHl̂d_aHief_c]abgk_HqkbêcH
ba_H]embf]enHjla_ĤdbeH�{|HloHm_n_̂b̂_fHba_brH

v_ccĤdbeH�{|Hief_c]abgk_H
m_n_̂b̂]leHlhhiacH]eĤd_Ha_}i]a_fH
eb̂]m_Hm_n_̂b̂_fHciaobh_Hba_brH

u_n_̂b̂_fHya_bH \l]kHhljqbĥ]leH \l]kH]eĤd_Heb̂]m_Hm_n_̂b̂]leHba_bHhljqbĥ_frHH v_ccĤdbeH�|HloHeb̂]m_Hm_n_̂b̂]leH
ba_bH]cHhljqbĥ_frH

�ecioo]h]_êHba_bH v_ccĤdbeH�r�Hc}iba_Ho__̂HloHeb̂]m_Hm_n_̂b̂]leH
ba_bHolaH_m_atH�Hc}iba_Holl̂HloH]jq_am]licH
ciaobh_rH

yHj]e]jijHloH�r�Hc}iba_Ho__̂HloH
eb̂]m_Hm_n_̂b̂]leHba_bHolaH_m_atH�H
c}iba_Holl̂HloH]jq_am]licHciaobh_rH

��h_ccHcklq_H \klq_HloHeb̂]m_Hm_n_̂b̂]leHba_bHna_b̂_aĤdbeH��|rH \klq_HloHeb̂]m_HnalŵdHba_bHfl_cH
el̂H_�h__fH��|rH

�ecq_ĥ]leH �a_}i_ehtH yeeibkktH �ecq_ĥHeb̂]m_Hm_n_̂b̂]leHba_bHolaH
betHf_o_ĥcHloHf_o]h]_eh]_cH

H

01234�363E;@A1@78;=3E9E;3B100;B8910>3FGEH

GIJKLMKIKNM3
BOPQOKMKL3

=MRMNL3OS3ESOTUMP3 BOKVJLJOKY3WXMK3GIJKLMKIKNM3JY30MMVMV3 @MYZULY3;[QMNLMV3WXMK3
GIJKLMKIKNM3JY3EMSROSPMV3

�a_m_êb̂]m_H �klh�]enxHlgĉaiĥ]lecH �_ga]cHlaĤabcdHk]j]̂]enHoklwH]êlHq_aolab̂_fHq]q_H
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NO. 32 – RAINWATER HARVESTING  BMP 

Maintenance 
Component 

Defect or Problem Conditions When Maintenance is Needed Results Expected When 
Maintenance is Performed 

Preventative Storage volume No rain water in storage unit at the beginning of 
the rain season. 

Maximum storage available at the 
beginning of the rain season (Oct. 
1st). 

Collection Area Trash and debris Trash of debris on collection area may plug filter 
system 

Collection area clear of trash and 
debris. 

Filter Restricted or plugged Filter is partially or fully plugged preventing water 
from getting in to the storage unit. 

Filter is allowing collection water 
into storage unit. 

Inspection Frequency Annually and after large storms Rain harvesting equipment is 
functioning normally. 

Maintenance log A Maintenance log must be kept and available for 
review by KC staff. 

Maintenance log is kept and is 
available to KC staff. 

 

NO. 33 – ROCK PAD  BMP 

Maintenance 
Component 

Defect or Problem Conditions When Maintenance is Needed Results Expected When 
Maintenance is Performed 

Site Trash and debris Trash and debris accumulated on rock pad site. Rock pad site free of any trash or 
debris. 

Rock Pad Area Rock pad size Rock pad is not 2 feet by 3 feet by 6 inches thick 
or as designed. 

Rock pad is 2 feet by 3 feet by 6 
inches thick or as designed. 

Vegetation Vegetation is seen growing in or through rock 
pad. 

No vegetation within rock pad area. 

Rock Exposed soil Soil can be seen through the rock pad. Full thickness of the rock pad is in 
place, no soil visible through rock 
pad. 

Inspection Frequency Annually and after large storms Rock pad is functioning normally. 

 

NO. 34 – SHEET FLOW BMP 

Maintenance 
Component 

Defect or Problem Conditions When Maintenance is Needed Results Expected When 
Maintenance is Performed 

Site Trash and debris Trash and debris accumulated on the sheet flow 
site. 

Sheet flow site free of any trash or 
debris. 

Sheet flow area Erosion Soil erosion occurring in sheet flow zone. Soil erosion is not occurring and rills 
and channels have been repaired. 

Concentrated flow Sheet flow is not occurring in the sheet flow zone. Sheet flow area is regraded to 
provide sheet flow. 

Inspection Frequency Annually and after large storms Rain harvesting equipment is 
functioning normally. 
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SOIL MANAGEMENT PLAN FOR KING COUNTY SOIL IMPROVEMENT CODE 
  (For use with Achieving the Post-Construction Soil Standard brochure) 
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PROJECT INFORMATION  

Site Address  
DDES Permit Number: 
Applicant: Phone: 
Mailing Address: 
Plan Prepared By: 
 
ATTACHMENTS REQUIRED  
___ To-scale site plan showing planting beds and turf areas and which soil management options will be applied, with the 
square foot area for each.  Also show areas where soil will be left undisturbed and protected during construction.  
       Soil test results (required if proposing custom amendment rates). 
 
AMENDMENT AND TOPSOIL CALCULATIONS 
TURF AREAS (As labeled on plan)  TOTAL AREA: ___,000 square feet 
TREATMENT 
SELECTED:  

___ Pre-approved 
Amendment                             
1.75 inches 

___ Custom Amendment 
___ inches (attach tests and calculations) 

___ Topsoil Import 
___ inches (8” default) 

AMENDMENT 
OR TOPSOIL 
 

____inches compost / topsoil to be applied (from above box) 
X 3.1  
_____= cu. yards / 1,000 sq. ft. 
X___ ,000s sq.ft.  
____   = cubic yards amendment 

PRODUCT:____________________ 
QUANTITY:________CU. YDS. 

 

PLANTING BEDS (As labeled on plan)  TOTAL AREA: ___,000 square feet               
TREATMENT 
SELECTED:  

___ Pre-approved 
Amendment                                 
3.0 inches 

___ Custom Amendment Rate 
___ inches (attach tests and calculations) 

___ Topsoil Import 
___ inches (8” default) 

AMENDMENT 
OR TOPSOIL 
 

____inches compost / topsoil to be applied (from above box) 
X 3.1  
_____= cubic yards / 1,000 sq. ft. 
X____ ,000s sq.ft.  
____   = cubic yards amendment  

PRODUCT:___________________ 
QUANTITY:________CU. YDS. 

MULCH  ___ inches mulch to be applied (minimum 2” recommended) 
X 3.1  
_____= cubic yards / 1,000 sq. ft. 
X____ ,000s sq.ft.  
____   = cubic yards amendment 

PRODUCT:___________________ 
QUANTITY:________CU. YDS. 

 
TOTAL AMENDMENT / TOPSOIL / MULCH FOR ALL AREAS  
Product #1 Name __________________________________________                                 Quantity: _________cu. yds. 
___ Topsoil       ___ Compost      ___ Mulch                                                                           ___Test Results Supplied 
Product #2 Name:__________________________________________                                 Quantity: _________cu. yds. 
___ Topsoil       ___ Compost      ___ Mulch                                                                           ___Test Results Supplied 
Product #3 Name:__________________________________________                                 Quantity: _________cu. yds. 
___ Topsoil       ___ Compost      ___ Mulch                                                                           ___Test Results Supplied 
 
Date: Inspector: Approved: Revisions Required: 
Comments:    

________________________________

x

B 232

http://your.kingcounty.gov/ddes/forms/ls-inf-SoilPost-ConStd.pdf
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HOW TO DETERMINE SOIL AMENDMENT, TOPSOIL AND MULCH NEEDS 

STEP 1. Review site conditions, landscape and grading plans.  
Determine if subsoil can be easily amended or if compaction will require subsoil plowing or topsoil import.   
Identify areas that can be left undisturbed, and where soil can be stockpiled, amended and reapplied after 
grading.  It is recommended that compacted subsoils be scarified before applying amendments or topsoil. 
STEP 2. Select a soil management option and suitable pH for each planting area. 
Choose soil management options and suitable pH’s from the chart below for each landscape area within your 
proposed area of disturbance.  
STEP 3. Calculate compost and/or topsoil volumes for each area. 
Use the formulas on the back of this page or the online compost calculator at 
http://your.kingcounty.gov/solidwaste/compost_to calculate the cubic yards of compost, topsoil and mulch 
needed.   
STEP 4.  Identify compost and/or topsoils to be applied and retain records. 
Compost used as amendment or in topsoil mixes must be weed-free and supplied by a permitted composting 
facility (see list of compost facilities at http://www.ecy.wa.gov/programs/swfa/compost/).   Include name of 
product and supplier in “Total Amendment/Topsoil/Mulch for All Areas” section on back of this page. 
STEP 5.  Turn in completed DDES soil Management form to DDES staff for review and approval. 
 
 
Soil Management 
Options and pH 

Soil Management Options 
Using pre-approved amendment rates Using Custom Amendment rates* 

Turf Planting Beds Turf or planting beds 
Option 1  
Leave native soil 
undisturbed, protect 
from compaction 

Not applicable - 
Undisturbed areas do 
not require soil 
amendment 

Not applicable - 
Undisturbed areas do 
not require soil 
amendment 

Not applicable - Undisturbed areas 
do not require soil amendment 

Soils that have been cleared and graded, and not covered by impervious surfaces or developed as a storm 
water structure, must be restored to 8 inches deep, using one of the following three options: 
Option 2 Amend 
soil in place 

Mix 1.75 inches of 
compost 8 inches deep 

Mix 3 inches of 
compost 8 inches deep  

Use online calculator* 

Option 3 Import 
topsoil containing 
adequate organic 
amendment 

Import 8 inches of soil 
mix containing approx. 
75-80% sandy loam 
and 20-25% compost 

Import 8 inches of soil 
mix containing 
approx. 60-65% sandy 
loam, 35-40% 
compost 

Not applicable 

Option 4 Stockpile 
site soil, reapply, 
amend in place  

Reapply stockpiled soil 
and amend in place 
with 1.75 inches of 
compost, for a 
combined minimum 
depth of 8 inches of soil 
and compost. 

Reapply stockpiled 
soil and amend in 
place with 3 inches of 
compost, for a 
combined minimum 
depth of 8 inches of 
soil and compost. 

Use online calculator to determine 
amendment rate*.  Reapply 
stockpiled soil and amend in place 
with a combined minimum depth of 
8 inches of soil and compost. 

Soil pH (acidity) – 
test and adjust if 
needed, based on 
plant types 

Washington State 
University recommends 
a soil pH of 5.5-6.5 for 
lawns. 

Should be compatible 
with plant needs.   

Washington State University 
recommends a soil pH of 5.5-6.5 for 
lawns. For planting beds, the pH 
should be compatible with specific 
plant needs.   

*Custom amendment rates may be approved based on soil and amendment tests and calculations using the Soil 
Amendment Calculator at (http://your.kingcounty.gov/solidwaste/compost_calculator.htm). 

http://your.kingcounty.gov/solidwaste/compost_calculator.htm
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