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Drainage Design Report Evons Vista Development

DRAINAGE REPORT

The following report was prepared for the proposed Evans Vista Housing Development project in Port

Townsend, Washington. This report was prepared to comply with the minimum technical standards and

requirements that are set forth in the Department of Ecology 2019 Stormwater Management Manual
for Western Washington (SMMWW) and the Port Townsend Engineering Design Standards Manual
(Manual).

Project Proponent: City of Port Townsend

Section, Township Range: Section 9, Township 30N, Range lW

The proposed housing development includes apartments, townhomes, commercial spaces, daycare,
parking lot, sidewalks, landscaping, utilities, and stormwater improvements. The

improvements/construction activities for this project include the following:

o Site preparation, grading, and erosion control activities
o Construction of roadways
r Construction/installation of water quality and conveyance systems

A site vicinity map of the proposed project location is enclosed as Appendix A

The roadway improvements include one stormwater basin. Basin map exhibits are enclosed as Appendix
c.

Table 1. Basin Areas
Basin 1

Existing Proposed

Existing lmpervious Area

Pollution Generating Asphalt Area

Nonpollution Generating Concrete Area

Roof Area

Pervious

0.92 Acres

10.56 Acres

3.89 Acres

1.08 Acres

2.04 Acres

4.47 Acres

Total 1L.48 Acres 11.48 Acres

A worksheet for determining the number of Minimum Requirements for this project has been prepared

and is enclosed as Appendix B. Minimum Requirements 1-9 are required.

L.L SuMMARY oF ColprrRrucr oN srrE

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

Minimum Requirement #7 - Preparation of Stormwater Site Plans - This Drainage Design Report will
meet all the requirements of the SMMWW and will be included as part of the Stormwater Site Plans

1.. PROPOSED PROJECT DESCRIPTION

SCJ Alliance
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Drainage Design Report Evans Visto Housing Development

Minimum Requirement #2 - Construction Stormwater Pollution Prevention Plan (SWPPP) - A pollution
prevention plan will be prepared as part of the Stormwater Site Plans.

Minimum Reauirement #3 - Source Control of Pollution - BMPs listed below are the minimum required
forthe site, additional BMPs not listed here may need to be implemented to meet the minimum
requirements discussed in the SMMWW.

o BMP C102: Buffer Zones
o BMP CtO3/C233t High Visibility Fencing/Silt Fence

o BMP C120: Temporary and Permanent Seeding
r BMP C121: Mulching
o BMP C140: Dust Control
o BMP C220: Storm Drain Inlet Protection

Minimum Requirement #4 - Preservation of Natural Drainage Systems and Outfalls - Currently the
stormwater is either infiltrating onsite or being collected in catch basins and conveyed to a regional
pond to the southwest of the site. The pond is sized to handle the flow control of L22,OO0 sq. ft. of
impervious surface. The proposed improvements willtreat and infiltrate the pollution generating hard

surfaces in a Contech StormFilter vault and in the regional pond. See Section 9 for more information
about the proposed stormwater improvements.

Minimum Reouirement #5 - Onsite Stormwater Management - Drainage Plans are attached as

Appendix E.

Minimum Requirement #6 - RunoffTreatment - Treatment will be provided by a Contech StormFilter
See Section 9 of this report for more information.

Minimum Reauirement #7 - Flow Control - The site has an existing regional pond to the southwest of
the parcel that was sized to handle the flow control for future development of the site, however the
pond was sized to handle 2.8 acres \L22,OO0 sq. ft.) of impervious area. The remaining 4.2L acres of
impervious area will be stored in an infiltration vault. See Section 9 of this report for more information.

Minimum Reauirement #8 - Wetlands Protection - No wetlands are impacted by this project. Appendix
I is the Critical Area Study from July 2023.

Minimum Requirement #9 - Operation and Maintenance - A Stormwater Facility Maintenance Program

will be completed at a later phase of the project.

Currently, Evans Vista road ends at the property line of parcel 001-094-006. The site has some gravel

and dirt paths used to access both stormwater ponds and catch basins. The area is densely forested

throughout and on the adjacent parcels to the north, south, and west. The parcel to the east is the
Department of Social and Health Services (DSHS) building.

2, EXISTINGCONDITIONSDESCRIPTION
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Drainage Design Report Evans Visto Housing Development

Onsite runoff is currently infiltrating onsite or being collected in catch basins and conveyed to a regional
pond to the southwest of the site, The east pond is infiltrating runoff from offsite and does not flow with
the project sites runoff.
Other than the runoff running to the east side of the parcel into the stormwater pond, no other offsite
drainage is anticipated to drain onto the site.

A geotechnical report has not been completed for this project. The USDA Web Soil Survey, shown in

Appendix G, classifies the area into three soil zones. Two of the three have good infiltration rates,

however one has poor information rates. The zone with poor infiltration rates covers roughly 62% of lhe
site and consists of Clallam gravelly sandy loam. The zones with good infiltration rates cover 38% of the
site, with both soil types having unfactored infiltration rates of 5.95 in/hr to 19.98 in/hr.

The site has an existing regional pond that has been sized to handle 122,000 sq. ft. of impervious
surface, therefore additional infiltration will be required. Due to limited open space and steep slopes on

site, an underground treatment and detention facility is recommended. See Section 9 for more
information.

There are no known wells or septic systems near the project.

After a diligent search of records, no underground fuel tanks (in use or abandoned) were found on site.

lf an existing underground fuel tank is found during construction, the owner will contact the jurisdiction

for specific instructions on how to abandon the fuel tank.

Qualitative U pstream Analysis

Offsite run-on will enter to the east into an existing stormwater pond. The run-on will not flow with the
sites runoff therefore the proposed stormwater system shall only be sized for the on-site runoff.

Qualitative Downstream Analysis

Allthe stormwater generated by the improvements will be collected, treated, and infiltrated or released

to an existing stormwater system. The existing stormwater system is a regional pond. Runoff will
ultimately be released into Port Townsend Bay.

3. TNFTLTRATION RATES/SOTLS REPORTS

4. WELLS AND SEPTIC SYSTEMS

5. FUEL TANKS

6, SUBBASIN DESCRIPTION
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], FLOODPLAIN ANALYSIS

8. AESTHETIC CONSIDERATIONS FOR FACILITIES

The project is not within the L00-year flood plain. A site-specific National Flood lnsurance Map (FIRM)

has been provided herein as Appendix D.

All stormwater facilities shall be underground with little to no impact on the aesthetics of the
development.

The water quality treatment consists of a Contech StormFilter Vault that is designed to treat all the new
pollution generating impervious surfaces (PGIS). Flow control will be partially covered by a regional pond

to the southwest of the site and the remaining runoff shall be stored in an infiltration vault. The
proposed treatment facility has been sized to provide basic treatment per the SMMWW Runoff
Treatment BMP worksheet shown in Attachment H. WWHM 2012 was used to size both the StormFilter
vault and infiltration vault, see Appendix F. Currently, there is no stormwater treatment occurring. The
project includes a single basin, and the proposed stormwater system is designed using equivalent areas.

An equivalent area of 7.0L acres will be treated (the new and replaced PGIS for the entire project) in the
StormFilter vault. The proposed flow control system is designed using equivalent areas. An equivalent
area of 4.21" acres will be handled with an infiltration vault and the remaining 2.8 acres will be handled
by the existing regional pond.

A bioinfiltration pond was not a feasible solution for treatment and flow control due to many factors. lf
a pond were to be used, the pond would need to have a minimum bottom area of 5,625 sq. ft. with a

depth of 4-ft and side slopes of 3:1. The site does not have an adequate space that would be able to
accommodate a pond of this size due to setbacks set forth by SMMWW, overall steep site, and poor
soils in the majority of the open spaces.

Performance Standards and Goals

Minimum requirements one to nine are required for the new and replaced hard surfaces and converted
vegetation areas. See Appendix B for the Determination of Minimum Requirements Worksheets.

Flow Control System

Flow control is required for this project. The regional pond to the southeast of the site was sized for the
future development of our site, however it was only sized to handle t22,OO0 sq. ft. of impervious
surface. The remaining4.2! acres will be managed by a infiltration vault. The infiltration vault shall be a

minimum volume of 22,326 cubic feet. The concrete vault shall be 26'xL44'x6' with an overflow
structure at S-feet.

water Quality system on site

9. FACILITY SELECTION AND SIZING
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Treatment shall be provided by a Contech StormFilter 8'xL2' vault. There is a total of 7.0t acres of new
impervious area that requires treatment. The StormFilter vault has the capacity to hold 20 18-inch

cartridges. The WWHM model (Appendix F) requires a water quality flow rate of 242 gallons per minute
(0.5392 cubic feet per second) to be treated, each cartridge can treat 12.53 gallons per minute therefore
a minimum of 20 cartridges are required.

See Appendix F for WWHM printouts.

Basin 1 includes improvements for the entire project area. The 25-year storm for all the runoff from
Basin 1 is 4.17 cfs. The proposed system will have 18-inch pipes with a minimum slope of 0.4% can

convey 8.64 cfs.

See Appendix F for conveyance design calculations.

All stormwater will be managed and treated onsite; therefore, stormwater runoff will not be received

offsite, and no further offsite analysis is required.

Utility crossings will be closely monitored and minimized through design to avoid utility conflicts and
maintain proper separation per the City of Port Townsend design requirements.

City of Port Townsend will be responsible for inspection, operation, and maintenance of storm
drainage facilities and execution of pollution source control programs for all project improvements.

A grading and paving permit, as well as utility permits, will need to be secured prior to beginning
construction activities. Coverage under Washington State Department of Ecology Phase ll National
Pollutant Discharge Elimination System Stormwater Permit will also need to be secured prior to
beginning construction activities.

END OF DRAINAGE REPORT

10. CONVEYANCE SYSTEM ANALYSIS AN D DESIGN

1"1.. OFFSITE ANALYSIS AND MITIGATION

1.2. UTILITIES

t3, COVENANTS, DEDICATIONS, EASEMENTS, AGREEMENTS

1,4. OTHER PERMITS OR CONDITIONS PLACED ON THE PROJECT
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APPENDIX B

DETERMTNTNATTON OF MINIMUM REQUIREMENTS WORKSHEET
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STORMWATER PLANS
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APPENDIX F

DESIGN CALCUATTIONS & COMPUTATIONS





General Model lnformation
WWHM2012 Project Name: 22-000827_Evans Vista WWHM Model_Flow Control_V2

Site Name: Evans Vista

Site Address:

City: Port Townsend

Report Date: 111912023

Gage: Port Angeles

Data Start: 1948110101

Data End: 2009/09/30

Timestep: 15 Minute

Precip Scale: 0.800

Version Date: 2023101127

Version: 4.2.19

POC Thresholds

Low Flow Threshold for POC1:

High Flow Threshold for POCI:
50 Percent of the 2Year
50 Year
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Landuse Basin Data
Predeveloped Land Use

Basin 1

Bypass: No

GroundWater: No

Pervious Land Use acre
SAT, Forest, Steep 8.68

Pervious Total 8.68

lmpervious Land Use acre

lmpervious Total 0

Basin Total 8.68

22-OOO827 Evans Vista WWHM Model Flow Control V2 '111912023 2:36:12 PM Page 3



Mitigated Land Use

Basin 1

Bypass:

GroundWater:

Pervious Land Use
SAT, Forest, Steep

Pervious Total

lmpervious Land Use
ROADS MOD

lmpervious Total

Basin Total

No

No

acre
4.47

4.47

acre
4.21

4.21

8.68

22-000827 Evans Vista WWHM Model Flow Control V2 111912023 2:36:12PM Page 4



Routing Elements
Predeveloped Routing
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61 ft.
61 ft.
6 ft.

dth

Mitigated Routing

lnfiltration rate: 3
lnfiltration safety factor: 1

TotalVolume lnfiltrated (ac-ft.): 312.941
TotalVolume Through Riser (ac-ft.): 1.148
TotalVolume Through Facility (ac-ft.): 314.089
Percent lnfiltrated: 99.63
Total Precip Applied to Facility: 0
Total Evap From Facility: 0
Discharge Structure
Riser Height: 5 ft.
Riser Diameter: 18 in.
Notch Type: Rectangular
Notch Width: 0.010 ft.
Notch Height: 1.139 ft.
Orifice 1 Diameter: 0.247 in. Elevation:O ft.
Element Flows To:
Outlet 1 Outlet 2

Vault Hydraulic Table

Stage(feet)
0.0000
0.0667
0.1 333
0.2000
0.2667
0.3333
0,4000
0.4667
0.5333
0.6000
0.6667
0.7333
0.8000
0.8667
0.9333
1.0000
1.0667
1.1333
1.2000
1.2667
1.3333
1.4000
1.4667
1.5333
1.6000
1.6667
1.7333
1.8000

Area(
0.085

ac.) Volume(ac-ft.)
0.000
0.005
0.011
0.017
0.022
0.028
0.034
0.039
0.045
0.051
0.056
0.062
0.068
0.074
0.079
0.085
0.091
0.096
0102
0.108
0.113
0.119
0125
0.131
0.136
0.142
0.148
0.153

Discharge(cfs)
0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0,001
0.001
0.001
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0,002

lnfilt(cfs)
0.000
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0,258
0.258
0.258

0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085

minimum vault size

22-000827 _Evans Vista WWHM Model-Flow Control-V2 111912023 2:36:12 PM Page 6



1

1

2
2
2
2
2
2
2
2

8667
9333
0000
0667
1 333
2000
2667

4000
4667

2.5333
2.6000
2.6667
2.7333
2.8000
2.8667
2.9333
3.0000
3.0667
3.1333
3.2000
3.2667
3.3333
3.4000
3.4667
3.5333
3.6000
3.6667
3.7333
3.8000
3.8667
3.9333
4.0000
4.0667
4.1333
4.2000
4.2667
4.3333
4.4000
4.4667
4.5333
4.6000
4.6667
4.7333
4.8000
4.8667
4.9333
5.0000
5.0667
5.1 333
5.2000
5.2667
5.3333
5.4000
5.4667
5.5333
5.6000
5.6667

0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085
0.085

0.159
0.165
0.170
0.176
0.182
0.187
0.193
0.199
0.205
0.210
0.216
0.222
0.227
0.233
0.239
0.244
0.250
0.256
0.262
0.267
0.273
0.279
0.284
0.290
0.296
0.301
0.307
0.313
0.318
0.324
0.330
0.336
0.341
0.347
0.353
0.358
0,364
0.370
0.375
0.381
0.387
0.392
0.398
0.404
0.410
0.415
0.421
0.427
0.432
0.438
0.444
0.449
0.455
0.461
0.467
0.472
0.478
0.484

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258
0.258

3333

0.002
0.002
0.002
0.002
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.005
0.006
0.007
0.009
0.011
0.013
0.015
0.017
0.019
o.021
0.023
0.026
0.028
0.030
0.033
0.036
0.309
0.807
1.440
2.160
2.918
3.668
4.362
4.960
5.437
5.790
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5.7333
5.8000
5.8667
5.9333
6.0000
6.0667
6.1333

0
0
0
0
0
0
0

085
085
085
085
085
085
000

0.489
0.495
0.501
0.506
o.512
0.518
0,000

6.050
6.374
6.633
6.882
7.123
7.355
7.580

0.258
0.258
0.258
0.258
0.258
0.258
0.000

22-000827-Evans Vista WWHM ModelFlow Control-V2 111912023 2:36:12 PM Page 8



I

Analysis Resu/fs
POC 1

t0 CurulCiv. Prebffy
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+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 8.68
Total lmpervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 4.47
Total lmpervious Area: 4.21

Flow Frequency Method: Log Pearson Type lll 178

Flow Frequency Return Periods for Predeveloped. POC #1
Return Period Flow(cfs)
2year 0.006691
5 year 0.014474
10 year 0.022983
25 year 0.039428
50 year 0.057359
100 year 0.081812

Flow Frequency
Return Period
2year
5 year
10 year
25 year
50 year
100 year

Annual Peaks

Return Periods for Mitigated. POC #1
Flow(cfs)
0.002889
0.011086
0.025193
0.066361
0.130759
0.249484

\
\

\
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Annual Peaks for Predeveloped
Year Predeveloped
1949 0.007
1950 0.008
1951 0.007
'1952 0.005
1953 0.007
1954 0.074
1955 0.008
1956 0.007
1957 0.007
1958 0.006
1959 0.008
1960 0.007
1961 0.008
1962 0.007
1963 0.006
1964 0.007
1965 0.007
1966 0.007
1967 0.008
1968 0.007
1969 0.007
1970 0.006
1971 0.007
1972 0.007
1973 0.005
1974 0.006
1975 0.007
1976 0.008
1977 0.001
1978 0.003
1979 0.003
1980 0.008
1981 0.008
1982 0.032
1983 0.008
1984 0.007
1985 0.007
1986 0.007
1987 0.007
1988 0.007
1989 0.007
1990 0.008
1991 0.176
1992 0.008
1993 0,005
1994 0.001
1995 0.006
1996 0.008
1997 0.008
1998 0.004
1999 0.217
2000 0.007
2001 0.004
2002 0.009
2003 0.007
2004 0.007

and Mitigated. POC #1
Mitigated
0.263
0.003
0.002
0.001
0.002
0.003
0.021
0.003
0.003
0.002
0.003
0.003
0.020
0.001
0.002
0.003
0.002
0.002
0.003
0.002
0.001
0.002
0.002
0.003
0.002
0.001
0.002
0.002
0.002
0.002
0.540
0.003
0.173
0.002
0.003
0.001
0.003
0.695
0.002
0.002
0.002
0.002
0.002
0.003
0.002
0.002
0.001
0.001
0.002
0.002
0.305
0.002
0.002
0.002
0.002
0.003
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2005
2006
2007
2008
2009

Ranked Annual Peaks
Ranked Annual
Rank
1

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

Peaks for Predeveloped and Mitigated
Predeveloped Mitigated
0.2173 0.6953
0.1758 0.5402
0.0740 0.3052
0,0316 0.2631
0.0086 0.1727
0.0084 0.0213
0.0080 0.0201
0.0080 0.0034
0.0079 0.0031
0.0079 0.0031
0.0078 0.0031
0.0078 0.0030
0.0078 0.0030
0.0078 0.0030
0.0077 0.0028
0.0077 0.0028
0.0077 0.0027
0.0076 0.0027
0.0076 0.0027
0.0075 0.0027
0.0075 0.0026
0.0074 0.0026
0.0073 0.0025
0,0073 0.0025
0.0073 0.0025
0,0073 0.0025
0.0073 0.0024
0.0073 0.0024
0.0073 0.0024
0.0072 0.0024
0.0071 0.0023
0.0071 0.0023
0.0070 0.0023
0.0070 0.0023
0.0070 0.0022
0.0069 0.0022
0.0068 0.0022
0.0068 0.0022
0.0068 0.0022
0.0068 0.0021
0.0068 0.0021
0.0067 0.0021
0.0067 0.0021
0.0066 0.0021
0.0066 0,0020
0.0066 0.0020
0.0065 0.0019
0.0064 0.0018
0.0063 0.0017

0
0
0
0
0

008
007
007
007
007

0.002
0.003
0.003
0.003
0.002

POC #1

22-000827_Evans Vista WWHM Model-Flow Control-V2 111912023 2:37:03 PM Page 1 1



0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

57

50
51
52
53
54
55
56

58
59
60
61

0062
0059
0059
0053
0049
oo47
0039
0036
0033
0033
0009
0005

0.0017
0.0017
0.0016
0.0015
0.0015
0.0015
0.0015
0.0014
0.0013
0.0012
0.0012
0.0009
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LID Duration Flows
The Facility PASSED

Predev
48553
46157
43868
41901
40083
38243
36703
35249
33837
32511
31292
30158
29153
28126
27185
26244
25389
24661
23827
23121
22415
21731
21104
20497
19960
19492
19060
18677
18324
18009
17714
17421
17150
16869
16615
16362
16108
15883
15657
15426
15212
14991
14784
14609
14427
14243
14061
13892
13714
13546
13387
13235
13084

Percentage
39
40
40
40
41
41
41
41
41
41
41
41
41
41
41
41
41
41
41
40
40
40
40
40
39
39
39
38
37
37
36
35
35
34
33
33
32
31
31
30
29
28
28
27
26
26
25
24
24
23
22
21
21

Flow(cfs)
0.0005
0.0006
0.0006
0.0006
0.0006
0.0007
0.0007
0.0007
0.0008
0.0008
0.0008
0.0008
0.0009
0.0009
0.0009
0.0010
0.0010
0.0010
0,0010
0.0011
0.0011
0.0011
0.0012
0.0012
0.0012
0.0012
0.0013
0.0013
0.0013
0.0014
0.0014
0.0014
0.0014
0.0015
0.0015
0.0015
0.0016
0.0016
0.0016
0.0016
0.0017
0.0017
0,0017
0.0018
0.0018
0.0018
0.0018
0.0019
0.0019
0.0019
0.0020
0.0020
0.0020

Mit
19235
18514
17828
17156
16484
15843
15291
14726
14153
13620
13105
12609
12168
11749
11342
10930
1 0530
10183
9805
9462
9120
8816
8513
8228
7963
7709
7439
7159
6909
6678
6479
6252
6036
5833
5636
5454
5266
5080
4904
4729
4545
4344
4171
4028
3874
3728
3574
3456
3309
3157
3022
2907
2787

Pass/Fail
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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0.0020
0.0021
0.0021
0.0021
0.0022
0.0022
0.0022
0.0022
0.0023
0.0023
0.0023
0.0024
0.0024
0.0024
0.0024
0.0025
0.0025
0.0025
0.0026
0.0026
0.0026
0.0026
0.0027
0.0027
0.0027
0.0027
0.0028
0.0028
0.0028
0.0029
0.0029
0.0029
0.0029
0.0030
0.0030
0.0030
0.0031
0.0031
0.0031
0.0031
0.0032
0.0032
0.0032
0.0033
0.0033
0.0033
0.0033

12930
12767
12611
12457
12320
12170
12025
11877
11730
1 1580
11439
11304
11163
11017
1 0876
10739
10622
1 0500
10359
10220
10087
9959
9826
9706
9580
9471
9353
9244
9124
9013
8908
8797
8680
8590
8493
8389
8299
8209
81 19
8021
7922
7811
7715
7623
7542
7465
7379

2676
2571
2447
2344
2218
2115
2015
1915
1825
1743
1665
1592
1526
1458
1386
1307
1253
1 188
1117
1051
1000
961
908
863
816
774
731
694
654
624
593
550
510
483
466
444
417
395
366
337
319
308
297
287
286
286
283

20
20
19
18
18
17
16
16
15
15
14
14
13
13
12
12
11

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

11
10
10
I
I
I
8
8
I
7
7
7
6
6
6
5
5
5
5
5
4
4
4
4
3
3
3
3
3
3
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Duration Flows
The Facility PASSED

Flow(cfs)
0.0033
0.0039
0.0044
0.0050
0.0055
0.0061
0.0066
0.0072
0.0077
0.0083
0.0088
0.0093
0.0099
0.0104
0.0110
0.0115
0.0121
0.0126
0.0132
0.0137
0.0143
0.0148
0.0153
0.0159
0.0164
0.0170
0.0175
0.0181
0.0186
0.0192
0.0197
0.0203
0.0208
0.0214
0.0219
0.0224
0.0230
0.0235
0.0241
0.0246
0.0252
0.0257
0.0263
0.0268
0.0274
0.0279
0.0284
0.0290
0.0295
0.0301
0.0306
0.0312
0.0317

Predev
7379
6010
5024
4169
3523
3076
2693
2344
2082
1910
1774
1634
1521
1457
1404
1349
1287
1209
1 136
1072
993
896
818
749
691
654
613
571
541
506
475
450
426
405
388
346
325
289
265
247
228
206
182
168
154
142
126
115
109
108
103
93
91

Mit
283
269
262
257
249
245
239
236
233
228
225
222
216
214
212
205
202
199
197
191
188
184
180
178
176
170
169
165
158
155
152
143
140
137
133
131
130
127
123
120
117
110
109
107
104
101
99
97
95
89
88
86
85

Percentage
3
4
5
6
7
7
I
10
11
11
12
13
14
14
15
15
15
16
17
17
18
20
22
23
25
25
27
28
29
30
32
31
32
33
34
37
40
43
46
48
51
53
59
63
67
71
78
84
87
82
85
92
93

Pass/Fail
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0355
0361
0366
0372
0377
0383
0388
0394
0399
0404
0410
0415
0421
0426
0432
0437
0443
0448
0454
0459
0464
0470
0475
0481
0486
0492
0497

0.0503
0.0508
0.0514
0.0519
0.0524
0.0530
0.0535
0.0541
0.0546
0.0552
0.0557
0.0563
0.0568
0.0574

81
79
77
73
72
69
63
63
63
62
61
61
61
61
61
61
60
60
60
60
59
59
59
59
59
59
58
58
58
57
57
57
57
57
57
57
57
57
57
57
57
57
57
56
55
55
55

90
89
88
87
86
84
82
82
81
81
80
80
79
79
78
77
77
76
76
75
74
73
73
73
73
73
73
72
70
70
70
69
67
66
64
63
60
59
59
59
58
55
55
55
54
54
54

0323
0328
0334
0339
0344
0350

90
88
87
83
83
82
76
76
77
76
76
76
77
77
78
79
77
78
78
80
79
80
80
80
80
80
79
80
82
81
81
82
85
86
89
90
95
96
96
96
98
103
103
101
101
101
101

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Mitigated Schematic
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Predeveloped UCI File
RI'N

GLOBAL
WWHM4 model simulation
START 1948 r-0 01
RI'N INTERP OUTPUT LEVEL
RESI]ME O RI'N 1

END GLOBAI.

F]LES
<Fi1e>
<-rD->
WDM

MESSU

END 2009 09 30

UNIT SYSTEM
3

1

<Un#>

22-000827 _Evans Vista WWHM Model_Flow Control_V2
Pye22-000827_Evans Vista WWHM Model Flow Control
Pre22-OOOB27-Evans Vista WWHM Model-Flow Control
pre22-OOO82'7 Evans Vista WWHM Model-F1ow Control
POC22-000827 Evans Vistsa WWHM Model-Flow Control

END FILES

OPN SEQUENCE
INGRP INDELT 00: l-5

PERLND 2'J,

coPY 501-
DISPLY ]-

END INGRP
END OPN SEQUENCE
DISPLY

DISPLY- INFOl
# - #<--- --TiE1e- >***TIU\N PIVL DIG1 FfLl
1- Basin 1 MAX

END D]SPLY- INFO]-
END DISPLY
COPY

TIMESERIES
# - # NPT NMN r.**
l_ l- l-

50r- 1- 1
END TIMESERIES

END COPY
GENER

OPCODE
# # oPcD ***

END OPCODE
PARM

# # K***
END PARM

END GENER
PERLND

GEN-INFO
<PLS >< --Name- ->NBLKS
#- #

2L SAT, Forest, Steep
END GEN-INFO*** section PWATER***

ACTIVITY
<PLS > *************

26
25
27
28
30

.wdm
v2

-v2
-v2
_vz

.MES

.L6L

.L62
1-dat

PYR DIG2 FIL2 YRND
L 2 30 9

Unit-systems Printer ***
User t-series Engl Megl ***

in out ***
11L270

ACtiVe SeCtiOnS *****************************
SED PST PWG PQAL MSTL PEST NITR PHOS TRj\C ***

000000000

1

#-
21,

# ATMP SNOW PWAT
001

END ACTTVITY

PRTNT- INFO
<pLS > **r.************** Pfint-f1ags rt******tt********************* PM PYR

# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NITR PHOS TRAC *********
21 004000000000't'9

END PRINT_INFO
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PWAT-PARM]-
<PLS > PWATER variable monthly parameter value flags ***
# - # CSNO RTOP UZFG VCS WZ VNN VIFW VIRC VLE TNFC HWT *'I*

2'1,00000000000
END PWAT-PARM1

PWAT-PARM2
<PLS > PWATER input info: ParL 2
# - # ***FOREST LZSN TNFILT

21-042
END PWAT-PARM2

LSUR
r_00

INFILD
z

INTFW

SI,SUR
0.1

DEEPFR

IRC
0.7

KVARY
0.5

BASETP
0

AGWRC
0 .996

AGWETP

GWVS

***

***PWAT_PARM3
<PLS > PWATER
# - # ***PETM.IU(

2L0
END PWAT-PARM3
PWAT-PARM4

<PLS > PWATER
# - # cEPsc

21 0.2
END PWAT-PARM4

PWAT-STATE1
<PLS >

input info: Part 3
PETMIN INFEXP

0 10 0.70

input info
UZSN

3

Part 4
NSUR

0.5 1

***
LZETP ***

0.8

***

***
Initial conditions at start of simulation

ran from 1990 to end of 1992 (pat l--l-1--95)
CEPS SURS VZS IFWS

0000

RUN 21 ***
LZS AGWS#- #

21, 4.2 1 0

END PWAT-STATE]-

END PERLND

Unit-systems Printer ***
User t-series Engl Metr ***

in out ***
END GEN-INFO
t ** SeCtiOn IWATER***

ACTIVITY
<PIJS > ******tr****** ACtive SeCtiOnS tr*t rt*************************
# - # ATMP sNow rwAT sLD rwc rQAL ***

END ACTIVITY

PRINT- INFO
<ILS > ******** Print-flags *rk******
# - # ATMP SNOW IWAT SLD ]WG IQAL

END PRINT-INFO

PIVL PYR

IMPLND
GEN-]NFO

<PLS ><- -Name------->
#- #

IWAT-PARM]-
<PLS > IWATER variable monthly parameter vaLue flags
# - # CSNO RTOP VRS VNN RTI,I ***

END IWAT-PARM1

***

IWAT-PARM2
<PLS > IWATER input j-nfo:
# - # *** LSUR SLSUR

END IIITAT-PARM2

Partr 2
NSUR RETSC

***

tr**
IWAT-PARM3

<PLS > IWATER input info: Part 3

#- #***PETMJU( PETMIN
END IWAT-PARM3

IWAT-STATEl-
<PLS > *** Initial conditions at start of simulation
# - # *** RETS SURS

END IWAT-STATEI

22-000827 Evans Vista WWHM Model Flow Control V2 111912023 2'.37:.24 PM Page 23



END IMPLND

SCHEMATIC
<-Source->
<Name> #
BaSin 1***
PERLND 2T
PERLND 2I

<--Area-->
< - factor- >

<-Target->
<Name> #

coPY 501
coPY 50i_

MBLK
rb1#

***
***

8.68
8.68

t2
l_3

******Routingik*****
END SCHEMATIC

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

. -Grp>

INPUT

< -Member- >
<Name> # #
TIMSER ].

<-Volume-> <-Grpt
<Name> #
END NETWORK

HYDR-PARM1
RCHRES
#- #

END HYDR-TNIT
END RCHRES

<-Member-><--Mult-->Tran <-Target vols> .-Grp> <-Member->
<Name>##<-factor->strg<Name> # # <Name>##

***
***

***
***

***
***
***

***
***

***
***

RCHRES
GEN-INFO

RCHRES Name Nexits Unit Systems Printer
# - #<--- -----><-

in out
END GEN-INFO
*** Section RCHRES***

ACTIVITY
<PLS > ************* [gljve SeCtiOng ***/r:tlrlrrt**************** *****
# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***

END ACTIVITY

PRTNT- INFO
<PLS > ***************** Print-f1agS
# - # HYDR ADCA CONS HEAT SED GQI,

END PRINT-INFO

*****tr************* PTVL
OXRX NUTR PLNK PHCB PIVL

PYR
PYR *********

***
FITNCT for each
possible exit

***

Flags for each HYDR Section
VC A1 A2 A3 ODFVFG for each *** ODGTFG for each
FG FG FG FG possible exit **i. possible exit**************

END HYDR-PARM1

HYDR-PARM2
# - # FTABNO LEN DELTH STCOR KS DBsO

END HYDR-PARM2
HYDR- ]NIT

RCHRES Initial conditions for each HYDR section
# - # *** VoL Initial value of COLIND Initial value

*** ac-ft for each possible exit for each possible

***
of OUTDGT
exit

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 0.8 PERLND 1. 999 EXTNL PREC
WDM 2 PREC ENGL O. B IMPLND ! 999 EXTNL PREC
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WDM

WDM

]- EVAP
]. EVAP

ENGL
ENGL

0.76
0.76

PERLND
IMPLND

<Target>
<Name>

1, 999 EXTNL
1- 999 EXTNL

PETINP
PETINP

<-GrP> <-Memlcer->***
<Name> # #***

INPUT MEAN

INPUT MEA}I

END EXT SOI'RCES

EXT TARGETS
<-VoLume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Am6 ***
<Name> # <Name> # #<-factor->strg <Name> # <Name> tem strg strg***
COPY 5O]. OUTPUT MEAN ]- 1- 48.4 WDM 501 FLOW ENGL REPL
END EXT TARGETS

MASS-IJINK
<Volume> <-Grp> <-Member-><--Mult-->
<Name> <Name> # #<-factor->

MASS-LINK L2
PERLND PWATER SURO 0.083333

END MASS-LINK L2
COPY

MASS-LINK 1"3

PERLND PWATER IFWO
END MASS-LINK ].3

0 .083333 COPY

END MASS-I,INK

END RUN
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Mitigated UCI File
Rt]N

GLOBAL
WWHM4 model simulation
START r_948 10 01
RUN INTERP OUTPUT LEVEL
RESI'ME O RUN ]-

END GLOBAL

3 0
END 2009 09 30

UNIT SYSTEM

***
22-OOO827 Evans Vista WWHM Model F]ow Control V2.wdm
Mit.ZZ-OOOa27 Evans Vista WWHM Model Flow Cont?ol V2.MES
Mit22-000827-Evaris Vista WWHM Model-Flow Controlv2 .L6t
Mit22-000827-Evans Vista WWHM Model-Flow Control-V2 .L62
POC22-000827-Evans Vista WWHM Model-Flow Control-V2l-.dat

1

FII,ES
<Fi1e>
<-rD->
WDM

MESSU

<Un#>

26
25
27
28
30

END FILES

OPN SEQUENCE
INGRP

PERLND
IMPLND
RCHRES
COPY
COPY 5
DTSPLY

END INGRP
END OPN SEQUENCE
DTSPLY

DISPLY- INFOl

INDELT 00:15

# - #< - - - - -Title- >* * *TRj\N PIVL DIG1 FILI"
1 Vault 1 MAX

END D]SPI,Y-INFO1
END D]SPLY
COPY

TIMESERIES
# - # NPT NMN ***
111_

501 1 l-
END T]MESERIES

END COPY
GENER

OPCODE
# # OPCD ***

END OPCODE
PARM

# # K***
END PARM

END GENER
PERLND

GEN-INFO
<PLS ><- -Name- ->NBLKS
#- #

<PLS
#-

21,
2
1-

1
01-

l_

PYR DIG2 FIL2 YRND
L 2 30 9

21- SAT, Forest, Steep
END GEN-INFO*** section PWATER***

Unit-systems PrinEer ***
User t-series Engl Mega ***

in out ***
11L270

ACTTVITY
<PLS > **********rr** [g!jye SeCtiOnS Jr********************lr*******
# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NITR PHOS TRJ\C ***

2l.001000000000
END ACTTVITY

PRTNT- INFO

1

> ***************** Pfint-flags !t****************************
# ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NITR PHOS TRAC

PIVL PYR
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PWAT-PARM1
<PLS > PWATER variable monthly parameEer value flags ***
# - # CSNO RTOP UZFG VCS WZ VNN VIFW VIRC VLE TNFC HWT ***

21-00000000000
END PWAT-PARM1

2]-0
END PRINT-INFO

PWAT-PARM3
<PLS > PWATER
# - # ***PETMjU(

21- 0
END PWAT-PARM3
PWAT-PARM4

<PI,S > PWATER
# - # cEPsc

21- O.2
END PWAT-PARM4

PWAT-STATE1
<PLS > ***

#-#*rr*
21,

o4000000

***
LSUR

100

0

SLSUR KVARY

DEEPFR BASETP
0

00r-9

PWAT-PARM2
<PLS > PWATER input info: ParL 2

# - # ***FOREST LZSN INFILT
2L042

END PWAT-PARM2
U 0.51

LZETP
0.8

AGWRC
0 .996

AGWETP
0.7

GWVS

input info: Part 3
PETMIN INFEXP

0 1_0

input info:
UZSN

3

]NFII,D
2

RETSC
0.08

***

***

***

***
***

0

END PWAT-STATE]-

END PERLND

TMPLND
GEN-INFO

<PLS ><- -Name------->
#- #

IWAT-PARMz
<PLS > IWATER input info:
# - # *** LSUR SLSITR
2 400 0.05

END IWAT-PARM2

Part 4
NSUR INTFW

Unit-systems Printer
User t-series Engl Metr

in out
1l_1-270

0.5 1
rRc
0.7

tnitial conditions at start of simulation
ran from 1990 to end of 1992 (pat 1-l'l--95) RUN 21 ***

CEPS SURS VZS IFWS LZS AGWS

0 0 0 0 4.2 l- 0

***
***
***

2 ROADS/MOD
END GEN-]NFO
*** section IWATER***

ACTIV]TY
<PLS > ************* Active sections
# - # ATMP SNOW IWAT SLD TV'IG IQAT,
2001-000

END ACTIV]TY

*****************************
***

PRINT- INFO
<ILS > ******** Print-flags rtt(****** PIVL PYR
# - # ATMP sNow rwAT sLD rwc rQAL *********
200400419

END PRINT-INFO

]WAT-PARMI-
<PLS > IWATER variable monthly parameter value flags
# - # CSNO RTOP VRS VNN RTLI ***
200000

END IWAT-PARM1

***

ParE 2
NSUR

0.1

IWAT-PARM3
<PLS > IWATER inPut j-nfo: Part 3
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# # ***PETMjU(
0

PETMIN
0

END ]WAT-PARM3

]WAT-STATE]-
<PLS > *** Initial conditiong at start of simulation
# - # *** RETS SURS
200

END ]WAT-STATE]-

END IMPLND

SCHEMATIC
< -Source- >
<Name> #
Basin 1***
PERLND 2L
PERLND 2L
IMPLND 2

****tr*ROUEing******
PERLND 2L
IMPLND 2
PERLND 2L
RCHRES 1-

END SCHEMATIC

NETWORK
< -Volume- >
<Name> #
COPY 501

<--Area-->
< - factor- >

< -Target - >
<Name> #

RCHRES
RCHRES
RCHRES

MBLK
rb1#

***
***

4 .47
4 .47
4 -2L

z
3
5

t_

l_

1_

l_

l_

l_

5 01_

4 .47
4.21
4 .47

1

t2
15
13
1,7

COPY
COPY
COPY
COPY

<-Grp> <-Member-><--Mult-->Tran <-Target vols>
<Name> # #<-factor->strg <Name> # #

OUTPUT MEAN 11 48.4 DTSPI,Y 1

< -Grpt

INPUT

< -Member- >
<Name> # #
TIMSER 1

***
***

***
***

***
***
***

<-Volume-> <-Grpt <-Member-><--Mu1ts-->Tran <-Target vols> .-Grp>
<Name> # <Name> # #<-factor->strg <Name> # #
END NETWORK

< -Member- >
<Name> # #

RCHRES
GEN-INFO

RCHRES Name Nexits Unit Systems
# - #<--- -----><-

in out
1 Vault 1, 2 l- L l-

END GEN-INFO
*** ggslion RCHRES***

Printer
Engl Metr LKFG

2801_

ACTIVITY
<PLS > ************* J\g!jve SeCtiOng *****************************
# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
1r-000000000

END ACTIVITY

PRINT- INFO
<PLS > ***************** Pfint-f1ags *******************
# - # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB
L4000000000

END PRINT-INFO

PIVL
PIVL

1_

PYR
PYR

9

***
FUNCT for each
possible exit

***
22222

HYDR-PARM1
RCHRES
#- #

Flags for each HYDR Section
VC A1 A2 A3 ODFVFG for each *** ODGTFG for each
FG FG FG FG possible exit *** possible exit*****

00000
****
0t-00

*****
450001

END HYDR-PARM1

HYDR-PARM2
# - # FTABNO LEN DELTH STCOR KS DBsO ***

***
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l- L 0.01- 0.0 0.0
END HYDR-PARM2
HYDR- INIT

RCHRES Initial conditions for each HYDR section
# - # *** voI, Initial value of coLIND

*** ac-ft for each possible exit

1 0 4.0 5.0 0.0 0.0 0.0
END HYDR-TNIT

END RCHRES

0.5 U.U

***
Initial value of OUTDGT

for each possible exit

0.0 0.0 0.0 0.0 0.0

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES

FTABLE 1
925

Dept,h Area
(ft) (acres)

0.000000 0 .08s422
0.066667 0.085422
0.133333 0 .085422
0.200000 0 .085422
o.266667 0.085422
0.333333 0 .08s422
0 .400000 0 .085422
o.466657 0.08s422
0.533333 0 .085422
0.600000 0.085422
0.656567 0.085422
0.733333 0.085422
0.800000 0.085422
0.866567 0.085422
0.933333 0.085422
1.000000 0.085422
r.066667 0.085422
l-.l-33333 0.085422
1.200000 0.085422
1.266667 0.085422
1.333333 0.085422
1.400000 0.085422
L.465667 0.085422
1.533333 0.085422
1.500000 0.085422
1 _666667 0.085422
1.733333 0.085422
1.800000 0.085422
1,.866657 0.085422
1.933333 0.085422
2.000000 0.085422
2.066667 0.085422
2.133333 0.085422
2-200000 0.085422
2.266667 0.085422
2.333333 0.085422
2.400000 0.085422
2.466667 0.085422
2.533333 0.085422
2.600000 0.085422
2.666667 0.085422
2.733333 0.085422
2.800000 0.08s422
2.866667 0.085422
2.933333 0.085422
3.000000 0.085422
3.066667 0.085422
3.133333 0.085422
3.200000 0.085422
3.266667 0.085422
3.333333 0.085422
3.400000 0.085422

Volume
(acre-ft)
0.000000
0.005695
0.011390
0.017084
0.022779
0 .0284'74
0.034r-69
0.039864
0 . 045559
0.0s1253
0.0s6948
0 .062643
0.068338
0.074033
0.079728
0.085422
0.091117
0.095812
0.102507
0.108202
0.113897
0.119591
o.a25286
0.130981
0.136676
0.1,42374
0. r_48066
0.153760
0.1_59455
0.165150
0. t_70845
0.1,75540
0 .'t 82234
0.'1,87929
0.r93624
0.199319
0 .205014
0.2]-0709
o.2]-6403
o.222098
0.227793
0.233488
0 .239183
0.244878
0.250572
0.256267
0.26L962
0 .267 657
o.273352
0.279047
0.284744
o.290436

Outflowl
(cfs)

0.000000
0 . ooo427
0.00060s
0.000740
0.0008s5
0.0009s6
0.001047
0.0011_31
0.001209
o .00t282
0.001352
0.001418
0.001481
0.001541_
0.001599
0.001556
0.001710
0.001763
0.001814
0.001863
0.00191-2
0.001959
0.002005
0.002050
0.oo2094
0.0021-37
0.002180
0.002224
0.002262
0.002302
0.002341
0.002380
0.00241_8
0.002456
0 .002493
0.002529
0.002565
0.002600
0.002635
o .00267 0
0.002704
o .002737
o .00277 0
0.002803
0.002836
0.002868
0.002899
0.002931
o .002962
o .002992
0.003023
0.003053

00000
58403
58403
58403
58403
58403
58403
58403
58403
58403
58403
58403
58403
58403
58403
s8403
58403
58403
58403
s8403
58403
s8403
58403
58403
58403
58403
584 03
58403
58403
58403
58403
58403
58403
s8403
s8403
s8403
s8403
584 03
s8403
s8403
58403
58403
58403
58403
58403
58403
58403
58403
58403
58403
58403
s8403

Outflow2
(cfs)

Velocity
( ftlsec )

Travel Time***
(Minutes) ***

0.0
0.2
0.2
0.2
o.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
o.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
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3.466667 0.085422
3 .533333 0.085422
3.600000 0.085422
3.666667 0.08s422
3 .733333 0.085422
3.800000 0.085422
3.866667 0.085422
3 .933333 0.085422
4.000000 0.085422
4.066667 0.08s422
4.133333 0 .085422
4.200000 0.085422
4.266667 0.085422
4.333333 0.085422
4 .400000 0 .085422
4.466667 0.085422
4.533333 A.085422
4.600000 0 .085422
4.666667 0.08s422
4.733333 0.085422
4.800000 0.085422
4.866667 0.085422
4.933333 0.085422
5.000000 0.085422
5.066667 0.085422
s.133333 0.085422
s.200000 0.085422
5.266667 0.085422
5.333333 0.085422
5 .400000 0 .085422
5.466667 0.085422
5.533333 0.085422
5.600000 0.085422
5.666667 0.085422
5.733333 0.085422
5.800000 0.085422
5.856667 0.085422
5.933333 0.085422
6.000000 0.085422
6.066667 0.085422
END FTABLE 1

END FTABLES

0.2961.31.
0.301826
0.307521
0.31_321_5
0.318910
0.324605
0.330300
0.335995
0.34L690
0.347384
0.353079
o .35877 4
0.364469
0.3701,64
0.37s8s9
0 . 3 8t_553
0.387248
0.392943
0.398638
0.404333
0 .4L0028
o .41,5722
o .42'1,4'J,7
0.427r'1,2
0.432807
0 .438502
0 .4441,97
0.44989t
0 .4s5586
o .461,281,
0.466976
0.472671
0.478365
o .484060
o.489755
0 .495450
0.501145
0. s06840
o.512534
o.518229

0.003083
0.003112
0.003141
0.003170
0.0031_99
0.003227
o .00327 0
0.003923
0.004990
0.005318
0.007842
0.009522
0 .01,1,327
o .0L3237
0.01-5231
o .01_7296
0.019416
0.021_581_
0.023779
0.026002
0.028239
0.03052r_
0 .033262
0.036088
0.309808
0.807602
a .440625
2. r_60009
2.9L8729
3.668434
4.362283
4 .960477
5.437524
5.790821
6 . 0s033 9
6.374884
6.633724
6.882790
7 .L23r09
7 .355542

0.258403
0.258403
0.258403
0.258403
0.2s8403
0.258403
0.2s8403
0.258403
0.258403
0 .258403
0.258403
0 .258403
0 .258403
0 .258403
0 .2s8403
0 .2s8403
0.2s8403
0.258403
0.258403
0.258403
0.258403
0.258403
0.258403
0.258403
0.258403
0.258403
0 .258403
0 .258403
0 .258403
0 .258403
o.258403
a.258403
o.258403
o.258403
0.258403
0.258403
0.258403
0.258403
o.258403
0.258403

EXT SOURCES
<-Vo]ume-> <Member>
<Name> # <Name> #
WDM 2 PREC
WDM 2 PREC
WDM ]- EVAP
WDM 1 EVAP

SsysSgap< - -Mu1t- - >Tran < -Targe
tem strg<-factor->strg <Name>
ENGL 0.8 PERLND
ENGL 0.8 IMPLND
ENGL 0.76 PERLND
ENGL 0.76 IMPLND

t vols>
##
1, 999
t 999
1, 999
1, 999

. -Grp>

EXTNL
EXTNL
EXTNL
EXTNL

< -Member- >
<Name> # #
PREC
PREC
PETINP
PETINP

***
***

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grpt <-Member-><--Mult-->Tran <-Volume->
<Name>
RCHRES
RCHRES
RCHRES
RCHRES
COPY
COPY

r-000
1_002
10 03
l_001_

701
801

1
1-

t_

1
4
4

##
t-1
11
21,
t_1
t_1
11

#
1
1
l_

t_

1
501

<Name>
HYDR RO
HYDR O
HYDR O
HYDR STAGE
OUTPUT MEAN
OUTPUT MEAN

<-factor->strg <Name> #
WDM

WDM

WDM

WDM

WDM
WDM

<Target>
<Name>

RCI{RES

<Member> Tsys Tgap Amd ***
<Name> tem strg strg***
FLOW ENGL REPL
FLOW ENGL REPL
FLOW ENGL REPL
STAG ENGL REPL
FLOW ENGI, REPL
FLOW ENGL REPL

< -Grp> < -Member- >* * *
<Name> # #***

48
48

END EXT TARGETS

MASS-LINK
<Volume> .-Grp> <-Member-><--Mu1t-->
<Name> <Name> # #<-factor->

MASS-LINK 2
PERLND PWATER SURO 0.083333

END MASS-LINK 2
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MASS-LINK 3
PERLND PWATER IFWO

END I\iIASS-LINK 3

MASS-LINK 5
IMPLND IWATER SI'RO

END MASS-LINK 5

MASS-LINK T2
PERLND PWATER SI'RO

END MASS-LINK 12

MASS-LINK 13
PERLND PWATER IFWO

END MASS-LINK 13

MASS-LINK 1.5
IMPLND IWATER ST'RO

END MASS-LINK ]"5

MASS-LINK L7
RCHRES OFLOW OVOL

END MASS-LINK t7
1

0. 083333

0.083333

0.083333

0.083333

0.083333

RCHRES

RCHRES

COPY

COPY

COPY

INFI,OW IVOi,

INFI,OW IVOL

INPUT MEAN

INPUT MEAN

INPUT MEAN

INPUT MEANCOPY

END MASS-LINK

END RUN
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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is'withoutwarranty.of any kind. The
entird ris-k regarding the perfrirm-ance and results of this p!'ogram is assumed by End Us_er. Clear
Creek Solutions lnc. and'the governmental licensee or sublicensees disclaim all warranties, either
expressed or implied, including but not limited to implied warranties of -program and accompanying
dobumentation. 

'ln 
no event shall Clear Creek Solutions lnc. be liable for any damages whatsoever

(including without limitation to damages for loss of busines-s profits,.loss of business information,
business interruption, and the like) arising out of the use of, or inability to use this pro-gram even
if Clear Creek Solutions lnc. or their authbrized representatives have been advised of the
possibility of such damages. Software Copyright @ by : Clear Creek Solutions, lnc.2005-2023; All
Rights Reserved.

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

www. clearcreeksol utions. com
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General Model lnformation
WWH M20 1 2 Project N a me : 22-000827 _Eva ns Vista WWH M Mode l-M echTreatment

Site Name: Evans Vista

Site Address:

City: Port Townsend

Report Date: 111912023

Gage: Port Angeles

Data Start: 194811U01

Data End: 2009/09/30

Timestep: 15 Minute

Precip Scale: 0.800

Version Date: 2023101127

Version: 4.2.19

POC Thresholds

Low Flow Threshold for POCI

High Flow Threshold for POCI

50 Percent of the 2Year
50 Year
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Landuse Basin Data
Predeveloped Land Use

Basin 1

Bypass: No

GroundWater: No

Pervious Land Use acre
SAT, Forest, Steep 7.01

Pervious Total 7.01

lmpervious Land Use acre

lmpervious Total 0

Basin Total 7.01
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Mitigated Land Use

Basin 1

Bypass:

GroundWater:

Pervious Land Use

Pervious Total

lmpervious Land Use
ROADS MOD
ROOF TOPS FLAT
SIDEWALKS MOD

lmpervious Total

Basin Total

No

No

acre

0

3
2
1

acre

7.01

7.O1

.89

.04

.08
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t
\

\

Analysrs Resu/fs
POC 1

10E"a 1tr.3 'ltE-2 lrE-l 1

P-rentTm- Exa--dldg

Flow Frequency
Return Period
2year
5 year
10 year
25 year
50 year
100 year

too Cumlcirc Pmb8bifv

+++*d#ffi*r

10.0

t,!

!.01

0.$1

OD

0.04

0.tp

0m

I
E
0

!
0
J
lr

g
It

0.t

001

051 2 5 10 s $n6

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 7.01
Total lmpervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 0
Total lmpervious Area: 7.01

Flow Frequency Method: Log Pearson Type lll 178

Flow Frequency Return Periods for Predeveloped. POC #1
Return Period Flow(cfs)
2 year 0.005404
5 year 0.011689
10 year 0.018561
25 year 0.031842
50 year 0.046323
100 year 0.066071

Return Periods for Mitigated. POC #1
Flow(cfs)
2.192965
2.959845
3.485243
4.169832
4.695238
5.234099

Annual Peaks
Annual Peaks for Predeveloped and Mitigated
Year Predeveloped Mitigated
1949 0.006 2.876
1950 0.006 1.793
1951 0.006 3.842
1952 0.004 1.558
1953 0.005 3.553
1954 0.060 2.922
1955 0.006 2.141
1956 0.006 2.033
1957 0.005 1.934
1958 0.005 2.412

POC #1

stormwater flow rate
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1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

0.006
0.006
0.006
0.006
0.005
0.006
0.005
0.006
0.007
0.005
0.006
0.005
0.006
0.006
0.004
0.005
0.005
0.006
0.001
0.003
0.003
0.006
0.006
0.026
0.006
0.005
0.006
0.006
0.q06
0.006
0.005
0.006
0.142
0.006
0.004
0.000
0.005
0.006
0.006
0.003
0.175
0.006
0.003
0.007
0.006
0.006
0.006
0.005
0.005
0.005
0.006

2.746
2.656
2.046
2.043
2.101
4.275
1.373
1.898
2.105
1.993
2.013
3.044
4.527
2.632
1.883
1.097
2.822
2.442
1.739
1.705
3.288
1.767
3.244
2.781
2.395
1.594
3.622
1.953
5.195
1.923
2.127
2.784
2.455
2.260
1.387
1.349
1.093
1.438
1.902
1.817
2.513
3.301
1.112
2.180
1.702
2.174
2.761
1.788
4.210
1.972
1.486

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #1
Rank Predeveloped Mitigated
1 0.1755 5.1955
2 0.1420 4.5272
3 0.0598 4.2745
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0.0255
0.0070
0.0068
0.0065
0.0064
0.0064
0.0063
0.0063
0.0063
0.0063
0,0063
0.0062
0.0062
0.0062
0.0062
0.0061
0.0060
0.0060
0.0059
0.0059
0.0059
0.0059
0.0059
0.0059
0.0059
0.0059
0.0059
0.0058
0.0057
0.0057
0.0057
0.0057
0.0056
0.0055
0.0055
0.0055
0.0055
0.0055
0.0054
0.0054
0.0054
0.0053
0.0053
0.0053
0.0052
0.0051
0.0050
0.0048
0.0048
0.0043
0.0040
0.0038
0.0031
0.0029
0.0027
0.0026
0.0007
0.0004

2.5135
2.4551
2.4419
2.4118
2.3946
2.2600
2.1801
2.1744
2.1407
2.1269
2.1049
2.1011
2.0459
2.0426
2.0333
2.0127
1.9927
1.9723
1.9527
1.9336
1.9234
1.9021
1.8985
1.8834
1.8168
1.7928
1.7883
1.7665
1.7386
1.7054
1.7020
1.5935
1.5584
1.4860
1.4378
1.3866
1.3734
1.3490
1.1124
1.0972
1.0935

4
3
3
3
3
3
3
3
2
2
2
2
2
2
2
2
2

2096
8421
6220
5534
3009
2881
2436
0437
9222
8764
8220
7841
7807
7608
7456
6562
6322

22-000827 Evans Vista WWHM Model-MechTreatment 111912023 8:24:46 AM Page 9



Water Qu
Water Qual
On-line faci
On-line faci

ality
itv
lity

BMP Flow and Volume for POC #1
vof ume: 0.6454 acre-feet

flow: 0.9934 cfs

riiiit

0.5392 cfs = 242 gpm

RECOMMEND USING CONTECH VAULT STORMFILTER 8'X12'

used to size mechanical treatment facility
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Appendix
P red eve I o ped Sch e m ati c

- ;',11
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Mitigated Schematic

- fiFd
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Predeveloped UCI File
RI'N

GLOBAL
WWHM4 model simulation
START 1948 10 01
RUN INTERP OUTPUT LEVEL
RESUME O RUN ]-

END GLOBAL

03
END 2009 09 30

UN]T SYSTEM

***
22-000827 Evans Vista WWHM Model-MechTreatment.wdm
Pre22-OOOeZl Evans Vista WWHM Model-MechTreatment.MES
Pre22-000827 Evans Vista WWHM Model-MechTreatment.L6l-
Pre22-000827 Evans Vista WWHM Model-MechTreatment.L62
POC22-O00827 Evans Vista WWHM Model-MechTreatmentl. dat

1

FILES
<Fi1e>
<-rD->
WDM
MESSU

<Un#>

26
25
27
28
30

END FTLES

OPN SEQUENCE
INGRP INDELT 00:15

PERLND 2'],
coPY 501
DISPLY 'J,

END TNGRP
END OPN SEQUENCE
D]SPLY

DISPLY- INFOl
# - #<--- --Title- ----->***TRAN PIVL DIGI- FILI- PYR DIG2
l- Basin 1 MAx t 2

END DISPLY-INFO1
END DISPLY
COPY

TIMESERIES
# - # NPT NMN ***
l_1_r

501 l_ 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 ***
2t SAT, Forest, Steep 1 l- l- 1 27 0

END GEN-INFO
*** section PWATER***

ACT]VITY
<PLS > ************* [g!ive SeCtiOng ****rtrtrt**********************
# - # ATMP SNOW PWAT SED PST Pi{G PQAL MSTL PEST NITR PHOS TIU\C ***

21 001000000000
END ACTIVITY

YRND
9

FIL2
30

PRINT- INFO
<PLS > ***************** Print-f1ags ***************************** PIVL PYR*********# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NITR PHOS TRAC

2L004000000000
END PRINT_INFO

t9
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PWAT-PARM1
<PLS > PWATER variable monthly parameter value flags ***
# _ # CSNO RTOP UZFG VCS WZ VNN VIFW VIRC VLE INFC HWT ***

21-00000000000
END PWAT-PARM]-

PWAT-PARM2
<PLS > PWATER input info: ParE 2

# - # ***FOREST LZSN INFILT
2L042

END PWAT-PARM2

Part 3
INFEXP

1_0

ParL 4
NSUR

ParE 2
NSUR

LSUR
100

INF]LD
z

INTFW

RETSC

DEEPFR
0

IRC

BASETP
0

AGWRC
0 .996

AGWETP
0.7

GWVS

***

***

***

***

***
***
***

SLSI'R KVARY
0.50.1

PWAT-PARM3
<PLS > PWATER input info
#- #***PETMAX PETMIN

2]-00
END PWAT-PARM3
PWAT-PARM4

<PLS > PWATER input info:
#- # CEPSC UZSN

2L 0.2 3
END PWAT-PARM 

IMPLND
GEN- INFO

<PLS ><- -Name------->
#- #

IWAT-PARM2
<PLS > IWATER input info:
# - # *** LSI1R SLSITR

END IWAT-PARM2

***
LZETP ***

0.5 0.80.71

PWAT-STATEl
<PLS > *** Initial conditions at start of simulation

ran from 1990 to end of l-992 (pat 1-11-95) RU[tl 21 ***
# - # *** CEPS SI,RS UZS rFWS LZS AGWS

2L 0 0 0 0 4.2 l-

END PWAT-STATE].

END PERLND

0

Unit-systems Printer
User t-series Engl Metr

in out
END GEN-TNFO
*** section IWATER***

ACTIVTTY
<PLS > ************* [q!jve SeCtiOnS *r.*****'t*********************
# - # ATMP SNOW IWAT SLD IWG IQAL ***

END ACTIVITY

PRINT- INFO
<ILS > ******** Print-flags rt******* PM PYR
# - # ATMP sNow rwAT sLD rI,'Ic rQAL *********

END PRINT-INFO

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

END IWAT-PARM1

***

IWAT-PARM3
<PLS > IWATER inPut info: Part 3

#- #***PETMAX PETMIN
END IWAT.PARM3

TW.A.T-STATEl
<PLS > *** Initial conditions at start of simulation
# - # *** RETS SURS

END IWAT-STATEI
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END IMPLND

SCHEMATIC
< -Source- >
<Name> #
BaSin 1***
PERLND 21,
PERLND 21

<--Area-->
< - factor- >

7 .01:
7 .0r

<-Target->
<Name> #

coPY 501
coPY 501

MBLK
Tb1#

***
***

'1,2

13

* * * :t * *p6gting* r. * * * *
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mu1t-->Tran <-Target vols> <-Grp>
<Name> # <Name> # #<-factor->strg <Name> # #
COPY 501 OUTPUT MEAN 1 1 48.4 DISPLY 1 INPUT

< -Member- >
<Name> # #
TIMSER ]-

< -Volume - >
<Name> #
END NETWORK

HYDR-PARM1
RC}IRES
#- #

EXT SOttRcES
< -Volume- >
<Name> #
WDM 2
WDM 2

.-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->
<Name>##<-factor->strg<Name> # # <Name>##

***
***

***
***

***
***
***

RCHRES
GEN- INFO

RCHRES Name Nexits Unit Systems Printer
# - #<--- ><--->

in out
END GEN-INFO
*** Section RCHRES***

,A.CTIVITY
<PLS > ***********;rrt [g!jve SeCtiOnS ***!t'trt***********************
# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***

END ACTIVITY

PRINT_TNFO
<PLS > ***************** Pfint-flagS
# - # HYDR ADCA CONS HEAT SED GQL

END PRINT-INFO

******************* PM
OXRX NUTR PLNK PHCB P]VL

. -Grp>

EXTNL
EXTNL

PYR
PYR *********

**L

FT NCT for each
possible exit

***

Flags
VC A1
FG FG**

for each HYDR Section
A2 A3 ODFVFG for each *** ODGTFG for each
FG FG possible exit *** possible exit

**tr*********
END HYDR-PARM1

HYDR-PARM2
# - # FTABNO LEN DELTH STCOR KS DB5O ***

END HYDR-PARM2
HYDR- INIT

RCHRES fnitial conditions for each HYDR section ***
# - # **rr VOL Initial vafue of COLIND Initial value of OUTDGT

*** 4s-fl for each possible exit for each possible exit

END HYDR-INIT
END RCHRES

SPEC-ACT]ONS
END SPEC-ACTTONS
FTABLES
END FTABLES

<Member> Ssyssgap<--Mult-->Tran <-Target vols>
<Name> # tem strg<-factor->strg <Name> # #
PREC ENGL 0.8 PERLND T 999
PREC ENGL 0.8 TMPLND L 999

< -Member- >
<Name> # #
PREC
PREC

22-000827 
-Evans 
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WDM
WDM

]- EVAP
]- EVAP

ENGL
ENGL

o.76
o.76

PERLND
IMPLND

<Target>
<Name>

COPY

1. 999 EXTNL
1, 999 EXTNL

PET]NP
PETINP

< -Member- >* * *
<Name> # #***

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mu1t-->Tran <-Volume-> <Member> Tsys Tgap Am6 ***
<Name> # <Name> # #<-factor->strg <Name> # <Name> tem strg strg***
COPY 5O]- OUTPUT MEAN ]- 1- 48.4 WDM 5O]- FLOW ENGL REPL
END EXT TARGETS

MASS-LINK
<Volume> <-Grp> <-Member-><--Mu1t-->
<Name> <Name> # #<-factor->

MASS-LINK 12
PERLND PWATER SURO 0.083333

END M.A,SS-LINK L2

< -Grp>

INPUT MEAN

TNPUT MEAN
MASS-LINK 1

PERLND PWATER I
END MASS-LTNK ]-

0.083333 COPY

END MASS-LINK

END RI'N

3
FWO
3
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Mitigated UCI File
RUN

GLOBAL
WWHM4 model simulation
START 1948 10 01
RUN INTERP OUTPUT LEVEL
RESTJME O RUN 1

END GLOBAL

FILES
<Fi1e>
<-ID->
WDM

MESSU

<Un#>

END 2009 09 30

UNIT SYSTEM

***
22-000827 Evans Vista WWHM Model-MechTreatment.wdm
Mit22-000827 Evans Vista WWHM ModeL-MechTreatment.MEs
Mit22-OOO827 Evans Vista WWHM Modef -MechTreatment.L5l
Mit22-OOO827 Evans Vista WWHM Modef -MechTreatment.L62
POC22-000827 Evans Vista WWHM Model-MechTreatmentl.dat

03
1-

26
25
27
28
30

END FILES

OPN SEQUENCE
INGRP INDELT 00:15

IMPLND 2
IMPLND 4
]MPLND 9
coPY soL
DISPLY 1

END INGRP
END OPN SEQUENCE
DISPLY

DISPLY- INFOl
# - #<*-- --Title- ----->***TRAN PIVL DIG1 FILI-
1- Basin l- MAx

END DISPLY-INFO]-
END DISPLY
COPY

TIMESER]ES
# - # NPT NMN ***
111

5011L
END TIMESERIES

END COPY
GENER

OPCODE
# # oPcD ***

END OPCODE
PARM

# # K***
END PARM

END GENER
PERLND

GEN-INFO
<PLS ><- -Name- ->NBLKS
#- # us

PYR DIG2 FIL2 YRND
L 2 30 9

Unit-systems Printer ***
er t-series Engl Mets *r'*

in out ***
END GEN-INFO
*** Section PWATER***

ACTIVITY
<PLS > ************:t figfive SeCtiOng ******rtrt*************tr*******
# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NITR PHOS TR;\C ***

END ACTIVITY

PRINT-TNFO
<PLS > ***************** Pfint-flagg ****/r**:t********************* P]VL PYR
# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NITR PHOS TRAC *********

END PRINT-INFO

PWAT-PARM1
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<PLS > PWATER variable monthly parameter value flags ***
# - # CSNO RTOP UZFG VCS WJZ \n{N VIFW VIRC VLE INFC HWT ***

END PWAT-PARM].

PWAT-PARM2
<PLS > PWATER inPut info:
#- #**rrFoREST LZSN

END PWAT-PARM2

***
LSUR SLSITR KVARY AGWRC

***
INFILD DEEPFR BASETP AGWETP

INTFW IRC
***

LZETP ***

RUN 21 ***
LZS AGWS GWVS

PWAT-PABM3
<PLS > PWATER
# - # **rrPETMjU(

END PWAT-PARM3
PWAT-PARM4

<PLS > PWATER
# - # CEPSC

END PWAT-PARM4

input info: Part 3
PETMIN INFEXP

input info:
UZSN

ParE 2
INFILT

Part 4
NSUR

PWAT-STATEl
<PLS > *** Initial conditions at start of simulation

ran from 1-990 to end of 1-992 (pat 1--11-95)
# - # *** CEPS SURS VZS IFWS

END PWAT-STATEI

END PERLND

IMPLND
GEN-INFO

<PLS ><- -Name------->
#- #

***
***
***

2 ROADS/MOD
4 ROOF TOPS/FLAT
9 SIDEWALKS/MOD

END GEN-INFO
't*'t Section IWATER***

ACT]VITY
<PLS > ************* ftgfjve SeCtiOnS
# _ # ATMP SNOW IWAT SI.D IWG IQAL
2001000
4001000
9001000

END ACTIVITY

Unit-systems Printer
User t-series Engl Metr

in out
1l_L270
1LL270
11L270

*************lr***************
***

PRINT- INFO
<ILS > ******** Print-f1agS
# - # ATMP SNOW IWAT SLD
20040
40040
90040

END PRINT-INFO

********
IWG IQAL

04
00
00

input j-nf o: Part 2
SLSUR NSUR

PIVL PYR

l"
1
1

9
9
9

IWAT-PARM1
<PLS > IWATER variable monthly parameter value flags
# - # CSNO RTOP VRS VNN RTLI ***
200000
400000
900000

END ]WAT-PARM1

***

IWAT-PARM2
<PLS >

#- #***
z
4
9

IWATER
LSUR

400
400
400

***

0.05
0.01
0.05

0.1"
0.1
0.1

RETSC
0.08

0.1-
0.08

END IWAT-PARM2

IWAT-PARM3
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#
2
4
9

END

#
z
4
9

PLS > IWATER input j-nfo: Part 3

- # ***PETM;U( PETMIN
00
00
00

]WAT-PARM3

<--Area-->
< - factor- >

***

< -Target - >
<Name> #

COPY
COPY
COPY

IWAT-STATEl
<PLS > ***

{l ***fr

END TWAT-STATEI

END IMPLND

SCHEMATIC
< -Source- >
<Name>
Basin
]MPLND
]MPLND
]MPLND

3. 89
2 .04
1.08

5 01_

501
5 01_

15
15
l_5

InitiaL conditions at start of simulation
RETS Si'RS

00
00
00

MBLK
rb1#

***
***

*1*
#
*
2
4
9

******ROULing**tr***
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> .-Grp>
<Name> # <Name> # #<-factor->strg <Name> # #
COPY 5O]. OUTPUT MEAN 1 ]- 48.4 DISPLY 1 ]NPUT

<-Volume-> <-Grpt <-Member-><--Mu1t-->Tran <-Target vols> <-Grp>
<Name> # <Name> # #<-factor->strg <Name> # #
END NETWORK

< -Member- >
<Name> # #
TTMSER 1

***
***

***
**lr

***
***
***

***
***

< -Member- >
<Name> # #

RCHRES
GEN-INFO

RCHRES Name Nexits Unit Systems
# - #<--- -----><-

in out
END GEN-INFO*** Section RCHRES***

Printer
Engl Metr LKFG

P]VL
PIVL

ACTIVITY
<PLS > ************* ACtive SeCtiOnS it!t:t:t*rt******************lr****
# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***

END ACTIVITY

PRINT- INFO
<PLS > ***************** Pfint-f1ags it****rt*************
# - # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB

END PRINT-INFO

PYR
PYR *********

**t
FIINCT for each
possible exit***

HYDR-PARM1
RCHRES
#- #

Flags
VC A1
FG FG**

for e
A2 A3
FG FG**

ach HYDR Section
ODFVFG for each *** ODGTFG for each
possible exit *** possible exit**********

END HYDR-PARM].

HYDR-PARM2
# - # FTABNO LEN DELTH STCOR KS DB5O

END HYDR-PARM2
HYDR-INIT

RCHRES Initial conditions for each HYDR section
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#- #*** voIJ
*** aC-fE

END HYDR-INIT
END RCHRES

tnitial value of CoLIND Initial value of oUTDGT
for each possible exit for each possible exit

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
END FTABLES

EXT SOURCES
<-Volume-> <Member> Ssyssgap<--Mult-->Tran <-Target vols>
<Name> # <Name> # tem strg<-factor->strg <Name> # #
WDM 2 PREC ENGL 0.8 PERLND 1. 999
WDM 2 PREC ENGL 0.8 IMPLND 1. 999
WDM 1 EVAP ENGL 0.76 PERLND 1. 999
WDM ]- EVAP ENGL 0.76 IMPLND 1, 999

END EXT SOURCES

EXT TARGETS
<-Volume-> .-Grp> <-Member-><--Mult-->Tran <-Volume->
<Name> # <Name> # #<-factor->strg <Name> #
COPY ]- OUTPUT MEAN ]. 1 48.4 WDM 7O'],
COPY 501 OUTPUT MEAN 1 1. 48,4 WDM 801
END EXT TARGETS

< -Grpt

EXTNL
EXTNL
EXTNL
EXTNL

< -Member- >
<Name> # #
PREC
PREC
PETINP
PETINP

***
***

<Member>
<Name>
FLOW
FLOW

Tsys Tgap Amd ***
tem strg strg***

ENGL REPL
ENGL REPL

MASS-LINK
<Volume> <-Grp> <-Member-><--Muft-->
<Name> <Name> # #<-factor->

MASS-LINK 1-5
IMPLND IWATER SURO 0.083333

END MASS-LINK ]-5

<Target>
<Name>

COPY

< -Grpt

TNPUT MEAN

< -Memlcer- >* * *
<Name> # #**'r

END MASS-LINK

END RUN
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Disclaimer
Legal Notice
Tnii program and accompanying documentation ar-e provided 'as-is' without warranty.of any kind. The
entird ris-k regarding the Sierf<irmbnce and results of this program is as.sumed by End Us.gr. Qlear
Creek SolutiSns lnd. and the governmental licensee or sublicensees disclaim all warranties, either
expressed or implied, including but not limited t_o implied warranties.of-program and accompanying
dobumentation. 

'ln 
no event shall Clear Creek Solutions lnc. be liable for any damages whatsoever

(including without limitation to damages for loss of business profits,loss of business information,
businesiinterruption, and the like) a-rising out of the use of, 6r inability to use.this pro-g.ram even
if Clear Creek Sblutions Inc. or their authbrized representatives have been advised of the
possibifity of such damages. Software Copyright @ by : Clear Creek Solutions, lnc.2005'2023; All
Rights Reserved.

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

www.clea tions.com
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and localgovernments may impose
special restrictions on land use or land treatment. Soil surveys identiff soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identifu and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifoing and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soilquality assessments (http://www.nrcs.usda.gov/wps/
portal/n rcs/mai n/soils/health/) and certain conservation and engineeri ng

applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcsl 42p2_053951 ).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

lnformation about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not

all prohibited bases apply to all programs.) Persons with disabilities who require

2



alternative means for communication of program information (Braille, large print,

audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice

and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call(800) 795-3272 (voice) or (202)720-6382 (TDD). USDA is an equalopportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soilproperties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soilformed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that
share common characteristics related to physiography, geology, climate, water
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetationJandscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. Afier describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil

5



Custom Soil Resource Report

scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additionaldata based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. lf intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soil
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. lnterpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet localneeds. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biologicalactivity. Soilconditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soilwill
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

Afier soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and

6



Custom Soil Resource Report

identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, allof which help in locating boundaries accurately.

7



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Custom Soil Resource Report

Map Unit Legend

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
mbjor kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties

and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. lf included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or

llap Unlt 9ymbol Map Unlt Name Acres ln AOI Percent ofAol

CmC Clallam gravelly sandy loam, 0
to 15 percent slopes

11.8 62.1o/o

DcC Dick loamy sand, 0 to 15
percent slopes

4.1 21.60/o

HvC Hoypus gravelly sandy loam, 0
to 15 percent slopes

3.1 16.3o/o

Totals for Area of lnterest 19.0 100.0%
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landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. lf intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a so/ sen'es. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into so/ phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in allareas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An assocrafion is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion

of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
materialand support little or no vegetation. Rock outcrop is an example.
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Jefferson Gounty Area, Washington

CmC-Clallam gravelly sandy loam, 0 to 15 percent slopes

Map Unit Sefting
National map unit symbol: 2gqp
Elevation: 50 to 820 feet
Mean annual precipitation: 23 inches
Mean annualairtemperature: 48 degrees F
Frost-frce period: 160 to 200 days
F armland classification: Farmland of statewide importance

Map Unit Composition
Clallam and similar soi/s; 100 percent
Esfimafes arc based on obseruations, desciptions, and fiansecfs of the mapunit.

Description of Glallam

Setting
Parent material: Basal till

Typicalprofile
Hl - 0 to 3 inches: gravelly sandy loam
H2 - 3 to 23 inches.: very gravelly sandy loam
H3 - 23 to 60 inches; gravelly sandy loam

Properties and qualities
S/ope; 0 to 15 percent
Depth to restrictive featurc:201o 40 inches to densic material
D rai nage c/ass; Well drained
Capacity of the most limiting layer to transmit water (Ksat); Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: About 19 to 39 inches
Frequency of floodi'hg None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 1.9 inches)

lnterpretlve groups
Land capability classification (irrigated): 6s
Land capability classification (noninigated): 6s
Hydrologic Soi/ Grcup; D
Ecologicalsde; F002M001WA - Puget Lowlands Dry Forest
Forage suitability group; Limited Depth Soils (G002XN302WA)
Othe r vegetative classificafibn; Limited Depth Soils (G002XN302WA)
Hydic soi/ rafing No

DcC-Dick loamy sand, 0 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2gqx
Elevation: 0 to 330 feet
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Mean annual precipitatiou 21 inches
Mean annual air temperature: 50 degrees F
Frost-free peiod: 160 to 200 days
Farmland classification : Farmland of statewide importance

Map Unit Composition
Dick and srim/arsoi/s: 100 percent
Estimates are based on observations, desciptions, and fransecfs of the mapunit.

Description of Dick

Setting
Landform : Plains, terraces
Parent material: Glacial outwash

Typical profile
Hl - 0 to 4 inches: loamy sand
H2 - 4 to 37 inches: loamy sand
H3 - 37 to 60 inches: stratified sand to loamy sand

Propertles and qualities
S/ope: 0 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage c/ass: Somewhat excessively drained
Capacity of the most limiting layorto transmft water (Ksat); High to very high (5.95

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding. None
Available water supply, 0 to 60 inches: Low (about 3.6 inches)

lnterpretive groups
Land capability classification (irigated): 4e
Land capability classification (noninigated): 4s
Hydrologic Soll Group: A
Ecologicalsife: F002M004WA - Puget Lowlands Forest
Forage suitability group; Droughty Soils (G002XN402WA)
Other vegetative cl assificafibn; Droughty Soils (G002XN402WA)
Hydricsofirafing; No

Hvc-Hoypus gravelly sandy loam, 0 to {5 percent slopes

Map Unit Sefting
National map unit symbol: 2grq
Elevation: 100 to 720feel
Mean annualprccipitatiou 24 inches
Mean annual air temperaturc: 48 degrees F
Frost-frce peiod: 200 to 240 days
Farmland classificatiou Not prime farmland

Map Unit Composition
Hoypus and similar soils; 100 percent
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Estimates are based on obseruations, descriptions, and fiiansecfs of the mapunit.

Description of Hoypus

Sefting
Landform: Terraces
Parent material: Glacial outwash

Typical profile
Hl - 0 to 2 inches: gravelly fine sandy loam
H2 - 2 to 10 inches; gravelly sandy loam
H3 - 10 to 26 inches; gravelly loamy sand
H4 - 26 to 60 inches: gravelly loamy sand

Properties and qualities
S/ope: 0 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage c/ass; Somewhat excessively drained
Capacity of the most limiting layerto transmit water (Ksat): High to very high (5.95

to 19.98 in/hr)
Depth to watertable: More than 80 inches
F req ue ncy of floodrng: None
F reque ncy of ponding; None
Available water supply, 0 to 60 inches: Very low (about 1.7 inches)

lnterpretive groups
Land capabil ity classification (i nigated) : None specified
Land capabili$ classification (noninigated): 6s
Hydrologic Soil Group: A
Ecologicalsife; F002(A001WA - Puget Lowlands Dry Forest
Forage suitability group; Droughty Soils (G002XN402WA)
Othe r v eg etative cl ass ifi cafion: Drou g hty Soi ls (G002XN402WA)
Hydic soi/ rafing: No
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1.0 INTRODUCTION

Confluence Environmental Company (Confluence) conducted a critical areas study to assist

with permitting an affordable and mixed-income workforce housing development on a 14-acre

parcel owned by the City of Port Townsend. This project included creating a master plan and

preparing the land use entitlement application for the housing development on tax parcel

001094006 (Figure 1).

On May 15,2023, Confluence conducted a site investigation to determine the presence and

extent of critical areas on and adjacent to the property. The effort focused on wetlands and

streams. Critical areas such as erosion hazard areas, steep slopes, and landslide hazard areas

were not evaluated in this study. This report discusses the results of the study.

The site currently has no development on it besides a gravel road along the southern boundary.

The site is partially forested with an open field on the eastem boundary. A stormwater pond is

located on the southwest portion of the property.
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Figure 1. Study area
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2.0 METHODS

Confluence conducted a critical areas study on the property. This section describes the methods

used to confirm the presence or absence of critical areas.

2.1 Desktop Analysis

To develop a strategy for the site investigatiory Confluence reviewed relevant regulations and

GIS databases.

Confluence reviewed Port Townsend Municipal Code (PTMC) L9.05 to determine the standard

buffer requirements for critical areas in the project vicinity.

Confluence reviewed the GIS databases listed below for the documented presence of wetlands,

streams, lakes, or species listed under the Endangered Species Act as threatened or endangered

on or within 300 feet of the study area. It was necessary to search within 300 feet to determine

whether buffers for off-site critical areas encroach onto the site (300 feet is the largest buffer

identified in PTMC).

. ]efferson County, Washington GIS Map Gallery (Jefferson County 2023)

. U.S. Fish and Wildlife Service (USFWS) National Wetlands hventory (NWD (USFWS

2023)
. Natural Resources Conservation Service (NRCS) Soil Survey (NRCS 2023a)

. Washington Department of Fish and Wildlife (\MDFW) SalmonScape (\A/DFW 2023a)

. WDFW Priority Habitats and Species (PHS) (WDFW 2023b)

. Washington Department of Natural Resources (WDNR) Water Type GIS (WDNR 2023)

Results of the GIS database searches are in Appendix A.

2.2 Site lnvestigation

On May 15,2023, Confluence conducted a site investigation to determine the presence or

absence of critical areas on or near the property.

2.2.1 Wetlands

2.2.1.1 Wetland ldentification and Delineation

Confluence identified wetlands and delineated thefu boundaries using the methods described

by the U.S. Army Corps of Engineers (Corps) in the Corps of Engineers Wetlands Delineation

Manual (Corps 1987) and the Regional Supplement to the Corps of Engineers Wetland

Delineation Manual: Western Mountains, Valleys, and Coast Region (Corps 2010). The Corps

typically requires that the following 3 characteristics be present for an area to be identified as a
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wetland: (1) hydrophytic vegetatiort (2) hydric soil, and (3) wetland hydrology. For each

criteriory there are several possible indicators that can be used to determine whether the

criterion has been met. The indicators were established so that if a wetland were Present on-site,

sufficient indicators would be observed at any time of the year, including the driest months, to

identify the wetland. Since "normal circumstances," as defined by the Corps (1987), exist on the

site, all 3 criteria must be present for an area to be determined a wetland. A more detailed

description of delineation methodology is provided in Appendix B. Wetland delineation data

forms completed during the site investigation are provided in Appendix C.

To confirm the presence or absence of a wetland, data were collected from representative test

plots within and outside of potential wetlands. The locations of the test plots were based on the

presence of visual wetland indicators (e.g., wetland vegetatiory evidence of standing water) or

were chosen to represent vegetative, topographic, or hydrologic features in the vicinity. Within

these test plots, vegetation, soils, and hydrology were examined to determine whether wetland

characteristics were present (see Appendix B for details). Plots that met all 3 wetland criteria

were determined to be wetland plots; plots that did not meet all3 wetland criteria were

determined to be upland plots.

Once the presence of a wetland was confirmed, visual wetland indicators, such as topographic

and vegetative shifts, were used to delineate the remainder of the wetland boundary. In areas

with a lack of visual wetland indicators (i.e., areas with monoculfure vegetation and no clear

topographic break), Confluence used soil probes to determine the wetland boundary between

test plots. Confluence evaluated the presence or absence of hydric soil and wetland hydrology

indicators at soil probe locations to determine whether the area represented by the soil probe

was wetland or upland. Soil probe locations and presence or absence of hydric soil and wetland

hydrology indicators were recorded using GPS.

Confluence used the PLANTS Database (NRCS 2023b) to provide consistency in scientific

naming and the 2020 National Wetland Plant List (Corps 2020) to determine the wetland

indicator status of plants.

The wetland boundary, test plo! and soil probe locations were flagged using pink ribbon

flagging. The flags were mapped using a Trimble mapping grade GPS receiver capable of sub-

meter accuracy after post-processing.

2.2.1.2 Otf-SiteWetland ldentification

To assess whether there are possible wetlands with buffers encroaching from adjacent

properties, Confluence modified the methods described by the Corps (Corps 1987,201'0).The

modified method identified the presence or absence of visual wetland indicators. If hydrophytic

vegetation was dominant and visual indicators of wetland hydrology were observe4 then

hydric soils were assumed to be present.
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2.2.1.3 Wetland Rating

Confluence determined wetland ratings using the Washington State Wetland Rating System for

Western Washington (Hruby 201,4) to assess the resource value of any wetland identified on the

site. This rating system is based on the wetland functions and values, sensitivity to disturbance,

t arity, and irreplaceability.

Wetland rating forms are in Appendix D.

2.2.2 Streams/Shorelines

No streams or shorelines were identified in the sfudy area, so no ordinary high water mark

delineation was needed.

3.0 RESULTS

3,1 Desktop Analysis

The property is zoned M-C - Mixed Commercial - Light Manufacturing (City) and is located

inside the urban growth boundary.

USFWS's NWI and Jefferson County do not identify any wetlands on or within the vicinity of

the property (USFWS 2023) (lefferson County 2023).

The soil survey indicates the study area and surrounding areas include Clallam gravelly sandy

loam (0-15%), Dick loamy sand (0-15%), an4 Hoypus gravelly sandy loam (0-15%). None of the

3 soil types in the vicinity of the study area is considered a hydric soil (NRCS 2023a).

WDWF's SalmonScape documents no presence of any salmonid species on the property

(WDFW 2023a). WDFW's PHS system does not identify any priority habitat on the property or

within the vicinity (WDFW 2023b).

3.2 Test Plots

During the site investigatioru 6 test plots were established, 4 in uplands and 2 in wetlands. Test

plot locations are shown on Figure 2. Test plot characteristics are detailed below. Technical

terms are explained in Appendix B. Photographs of the site are in Appendix E.
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Figure 2. Location of Wetland A, test plots, and soil probes
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Test Plot 1 (TP-l) was located in the central portion of the property, in a forested area

dominated by red alder (Alnus rubra), common snowberry (Symphoricarpos albus), Himalayan

blackberry (Rubus armeniacus), Nootka rose (Rosa nutkana), corrunon vetch (Vicia satiaa), and

bracken fern (Pteridium aquilinum).Yegetatron within TP-1 passed the Dominance Test and

therefore met the wetland vegetation criterion. Soil in the top layer (0-8 inches) was a black

(10YR 2/1) loam. Soil in the second layer (8-11 inches) was a brown (10YR 4/3) loamy sand. The

soils did not meet any hydric soil indicator; therefore, the hydric soil criterion was not met. No
primary or secondary wetland hydrology indicators were observed; therefore, the wetland
hydrology criterion was not met. Since TP-1 did not meet all3 criteria, the area represented by
TP-1 is not a wetland. TP-1 represents an upland area.

TP-2 was located in the northwest portion of the property along the northem boundary, in a
forested area dominated by western red-cedar (Thujaplicata) and salal (Gaultheria shallon).

Vegetation within TP-2 passed the Dominance Test and therefore met the wetland vegetation

criterion. Soil in the top layer (0-7 inches) was a black (10YR 211) sandy loam. Soil in the second

layet (7-12 inches) was a very dark grayish brown (10YR 312) sandy loam. The soils did not
meet any hydric soil indicator; therefore, the hydric soil criterion was not met. No primary or

secondary wetland hydrology indicators were observed; therefore, the wetland hydrology
criterion was not met. Since TP-2 did not meet all 3 criteria, the area represented by TP-2 is not a

wetland. TP-2 represents an upland area.

TP-3 was located in the north central portion of the property on the northern boundary line, in a
forested area dominated by Douglas-fir, conunon snowberry, Himalayan blackberry, Nootka

rose, salal, and ocean-spray (Holodiscus discolor). Vegetation within TP-3 did not pass the

Prevalence Index Test and therefore did not meet the wetland vegetation criterion. Soil in the

top layer (0-7 inches) was a very dark gray (10YR 3/1) silt loam. Soil in the second layer (7-12

inches) had a dual matrix that consisted of a very dark grayish brown (10YR 312)loam and a

very dark gray (10YR 3/1) sandy loam with 10% light olive brown (10YR 5/6) redoximorphic

concentrations in the matrix. The soils did not meet any hydric soil indicator; therefore, the

hydric soil criterion was not met. No primary or secondary wetland hydrology indicators were

observed; therefore, the wetland hydrology criterion was not met. Since TP-3 did not meet all 3

criteria, the area represented by TP-3 is not a wetland. TP-3 represents the transition zone

between upland and Wetland A.

TP-4 was located in the north central portion of the property on the northern boundary line, in a
forested area dominated by Douglas-fir, corunon snowberry, Himalayan blackberry, Nootka

rose, salaf and ocean-spray. Vegetation within TP-4 passed the Dominance Test and therefore

met the wetland vegetation criterion. Soil in the top layer (0-9 inches) was a black (10YR 2/1)

loam. Soil in the second layer (9-13 inches) was a very dark gray (10YR 3/1) sandy loam with
15% strong yellowish red (5YR 4/6) redoximorphic concentrations in the matrix. Soils met the

Redox Dark Surface (F6) hydric soil indicator; therefore, the hydric soil criterion was met. One
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primary wetland hydrology indicator-Saturation-was observed. The presence of at least 1

primary or 2 secondary indicators meets the wetland hydrology criterion. Since TP-4 met all3
criteria, the area represented by TP-4 is a wetland, identified as Wetland A.

TP-5 was located in the northeastern corner of the property, in an open field dominated by soft

rush (juncus ffisus), American brooklime (Veronica nmericana), curly dock (Rumex uispus), and

bull thistle (Cirsium aulgare). Vegetation within TP-S passed the Dominance Test and therefore

met the wetland vegetation criterion. Soil in the top layer (0-11 inches) was a black (10YR 2/1)

loam. Soil in the second layer (1'1,-1,6 inches) was a dark gray (10YR 411)Loamwith a2o/o

yellowish brown (10YR 5/6) redoximorphic concentrations in the matrix. Soils met the Depleted

Below Dark Surface (A11) hydric soil indicator; therefore, the hydric soil criterion was met. One

primary wetland hydrology indicator-Saturation-was observed. The presence of at least 1

primary or 2 secondary indicators meets the wetland hydrology criterion. Based on review of

historical imagery from Jefferson County GIS (Jefferson County 2023), significant portions of the

property, including the in the vicinity of TP 5 had been logged and a gravel road installed. It is

our understanding that this area was a borrow pit for this activity and does not represent

natural/pre-disturbance conditions. Though TP-5 met all 3 criteri4 Confluence did not consider

it a wetland because the location was in a small recently excavated depression within an upland

area. TP-S represents an upland area.TP-6, described below, represents the surrounding

upland area, including what the soils and hydrology indicators looked like at TP-5 prior to the

excavation.

TP-6 was located in the northeastem corner of the property, in an open field dominated by
meadow grasses (Poa spp.), bentgrass (Agrostis sp.), common vetctu curly dock, and bull thistle.

Vegetation within TP-6 passed the Dominance Test and therefore met the wetland vegetation

criterion. Soil in the top layer (0-12 inches) had a dual matrix of black (10YR 2/1) and dark

brown (10YR 3/3) loam. The soils did not meet any hydric soil indicator; therefore, the hydric

soil criterion was not met. No primary or secondary wetland hydrology indicators were

observed; therefore, the wetland hydrology criterion was not met. Since TP-6 did not meet all 3

criteria the area represented by TP-6 is not a wetland. TP-6 represents an upland area.

3.3 Wetlands

TP-4 represents an area in the study area that met all3 wetland criteria, identified as Wetland A.

Wetland A is described in detail below, summarized in Table'1., and shown on Figure 2.

Table 1. Wetland summary

6 4 5 15 IVWetland A Palustrine forested 6,204

1 FGDC 2013

Wetland Rating2

Hydrology Habitat Total Category
Cowardin

Classificationl

Estimated
Size

(square feet) Water QualityWetland Name
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Cowardin
Classificationl

Estimated
Size

(square feet) Water Quality

Wetland Ratin92

Hydrology Habitat Total CategoryWetland Name
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3.3.1 Wetland A

Wetland A is located in the northem portion of the property (Figure 2) and continues off the

property to the north. Wetland A is approximately 6,204 square feet, including the on-site and

off-site portions. TP-4, described above, represents Wetland A. According to the Cowardin
classification system (FGDC 2013), Wetland A is a forested wetland. Wetland A is dominated by
Douglas-fir, conunon snowberry, Himalayan blackberry, Nootka rose, salal, and ocean-spray.

The boundary ofWetland A was determined by a distinct topographic break, evidence of
standing water, and the vegetative shift to non-hydrophytic vegetation (e.g., presence of sword

fern). According to the 2014 Wetland Rating System (Hruby 20'J,4), Wetland A was rated as a

Category IV wetland, with a water quality score of 6, hydrology score of 4, and habitat score of

5.

4.0 REGULATORY IMPLICATIONS

According to PTMC 19.05.110, Wetland A is a Category IV wetland with a future land use of

high intensrty for multifamily developmen! therefore, the standard buffer is 50 feet.

Figure 3 shows the wetland and its standard buffer. Development within this buffer or within
the wetland requires compliance with PTMC 19.05.

July 2023 Page 7



Port Townsend Evans Vista Housing Development: Critical Areas Study

6B
CoNFLUENcE
!NVIRONMINTAL COM[ANY

0 t00EFet

N

A
G

WHH#
l-] Parcel Boundary I -- I Weiland A Bufier: 50 Fsst

f- rl Delineated Welland A 
- 

Stomwatsr Pond

n Edmated Oftite Wefland A

Figure 3. Wetland A standard buffer
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Preface

Soil surveys contain information that afiects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide infurmation
about the properties ofthe soils in the survey areas. Soil surveys are designed for
many difierent users, including farmers, ranchers, foresters, agronomists, urban
planners, community offcials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution conbol can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local govemments may impose
special restrictions on land use or land treatrnent. Soil surveys identiry soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identi! and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifling and complying with existing laws and regulations.

Afthough soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http:/Arww.nrcs.usda.govArps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offces.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http:/Arww.nrcs.usda.gov^vps/portal/nrcs/detaiUsoils/contactus/?
cid=nrcsl 42p2_053951 ).

Great differences in soil properties can occurwithin short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint efiort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agticuhural Expedment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

lnformation about soils is updated periodically. Updated information is available
through the NRCS \ /eb Soil Survey, the site for offcial soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political belieft, reprisal, or because all or a
part of an individual's income is derived ftom any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require
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altemative means for communi:ation of progr.rm infomation (Braille, hrye pdnt
audiotape, etc.) should contact USDASTARGET Centerat (202) 72G26{X} (voioe
and'IDD). To fle a corplaint of tliscrfrninatioG wrfte to USDA, Director, Offce of
Givil Rights, 1400 lndependenceAvenue, S.W., \,\hshiruton, D.C.2025&9410 or
ca[ (800) 79,5-3272 (vctice) or (202) 72A.6,382 (fDD). USDA'rs an equal opportunity
prowerand employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specffic area. They lnclude a description of the soils and miscellaneous
areas and their location on the landscape and tables thal shov soil prcperties and
limitations afiecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends trom the surhce dou/n into the unconsolidated material in which the
soil formed or fom the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Cunently, soils are mapped according to the boundaries of major land resouroe
areas (MLRAs). MLMs are geographically associated land resource units that
share @mmon characteristics related to physiography, geology, climate, water
resour@s, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area o@ur in an orderly pattem that
is related to the geology, landforms, relief, climate, and natural vegetration of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, hovever, soil
scientists must determine the boundaries betlrveen the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are suffcient to
verifu predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
tragments, distribution of plant roots, reaction, and other features that enable them
to identifr soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classifo soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the anangement of horizons within the profile. After the soil

5



Custom Soil Resource Report

scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble addilional data based on expefience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides suffcient information for the
development of resource plans. lf intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the prooess of producing a soil map.
The frequency ofobservation is dependent upon several factors, including scale ot
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience ofthe soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to veriry the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for coloc
depth to bedrock, and texture, and laboratory measurements, such as ihose for
content of sand, silt, clay, salt, and other components. Properties of each soil
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every properly presented for every map unit
component. Values for some properties are estimated fom combinations of other
properties.

\Mlile a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the datia from these analyses and tests as well as the field-observed
charac{eristics and the soil properties to determine ihe expected behavior of the
soils under difierent uses. lnterpretations for all of the soils are field tested through
observation of the soils in diferent uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some neu,
interpretations are developed to meet local needs. Data are assembled from other
souroes, such as research information, production re@rds, and field experience of
specialists. For example, data on clop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will ahvays be at a specific level in the soil on a specific date.

After soil scientists located and identified the signifcant natural bodies of soil in the
survey area, ihey drew the boundaries ofthese bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map

The soil map section indudes the soil map forthe defned area of interest, a list of
sol map units on the map and extent of eacfi map unil and carbgraphic symbols
disphyed on the r6p. a66 presented are various metiadatia aboul data used to
prcduce the map, and a desoipfion of eadr sofl map unit

8



D

t

3
A

?

N

=
*
N

Custom Soil Resource Report
Soil MaP

51@ 51610

€ 68il

ff 5SN

f

a d9N

s 59N

fr

fi

51m 5i4110 5t4ts

i,lap *: 1:4300 f plifrd sA h&Gpe (11"x8,t) shet

lAO 51410 51610

;
e

I

j
L
*
ilN

A
0 30 d) 't20 lc)

Ret
01m2j[1lI}dn
nh troj$n: t bbl'lerfrr CoE@dh*s: \trIGS84 F&€tc: UfMZore 10NWGS84

I



Custom Soil Resource Report

10

MAP LEGEND MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:20,000.
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misunderstanding ot th6 detail of mapping and accuracy ol soil
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scals.

Ploase r€ly on the bar scale on sach map sheet for map
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Sourcs of Map: Natural Resources Conservation Servlce
Web Soil Survey URL:
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This product is gsn€ralsd from lh€ USDA-NRCS cErtltiod data as
ot the version dat6(s) listed bdow

Soil Survey Ar6a: J€fi€rson Counly Ar6a, Washington
Survsy Area Data: Vsrsion 21, Sop 8,2022

Soil map units ars labsled (as space allows) for map scales
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Date(s) aerial images were photographed: Jul 31, 2022-Aug 8,
2022

Tho orlhophoto or olh€r bass map on which the soil linos wsrs
compilsd and digitized probably dlfi€rs from lhs background
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shifting of map unit boundarios may b6 €vid€nt.
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Map Unit Legend

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Wthin a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas forwhich it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not afiect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to afiect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. lf included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A feur areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattem was so complex that it
was impractical to make enough observations to identiry ail the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure tiaxonomic classes but rather to separate the landscape into landforms or

Totalr for Area of lnt6r$t

HvC

DcC

CmC

U.p Unft Symbd

Hoypus gravelly sndy loam, 0
to 15 per@nt slopes

Dick loamy sand, 0 to 15
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ll.p UnltNrmc

16,2

1.7

2.3
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AcrqtnAOl
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landform segments that have similar use and management requirements. The
delineation of such segments on the map provides suffcient information for the
development of resource plans. lf intensive use of small areas is planned, horvever,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identirying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a sol/ senes. Except for
differences in teriture of the surface layer, all the soils of a series have major
hor2ons that are similar in composition, thickness, and anangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other charactedstics lhat afiect their use. On the
basis of such difierences, a soil series is divided into sorT phases. Most of the areas
shorivn on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifierentiated groups.

A cornplex consists of two or more soils or miscellaneous areas in such an intricate
pattem or in such small areas that they cannot be shown separately on the maps.
The pattem and proportion of the soils or miscellaneous areas are someurhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An assocraflon is made up of two or more geogElphically associated soils or
miscellaneous areas that are shoivn as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
paftem and relative proportion of ihe soils or miscellaneous areas are someurhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattem and prcportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include mlsce//aneous areas. Such areas have litUe or no soil
material and support little or no vegetiation. Rock outcrop is an example.
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Jefferson Gounty Area, Washington

GmG--4lallam gravelly sandy loam, 0 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2gqp
Hevation: 50 to 820 feet
Mean annual precipitation: 23 inches
Mean annual airtemperature: 48 degrees F
Frost-free peiod 160 to 200 days
Farmland classification: Famland of statewide importance

tlap Unit Composition
Clallam and similarsolls: 100 percent
Estimates are based on obselations, desciptions, and transeds of the mapunit.

D,escription of Clallam

Setting
Parent mateial: Basal till

Typical profile
Hl - 0 to 3 inches: gravelly sandy loam
H2 - 3 to 23 inches: very gravelly sandy loam
H3 - 23 to 60 inches: gravelly sandy loam

Properties and qualities
S/ope:0 to 15 percent
Depth to restictive feature:20 to 40 inches to densic material
Drainage c/ass; Well drained
Capacity of the most fimrting layerto transmit water (Ksaf); Very lov to moderately

lo$, (0.00 to 0.06 in/hr)
Depth to water table: About 19 to 39 incfies
Frequency of floodrng: None
Frequency of pondng: None
Available water supply, 0 to 60 inches: Very lor (about 1.9 incfies)

lnterpretlve groups
Land capability clasgfcatlon (inigated): 6s
Lancl capabilw classification (noninigated): 6s
Hydrologic Soil Group: D
Ecological site: F002XA001WA - Puget Lourlands Dry Forest
Forage suitability group; Limited Depth Soils (G002XN302WA)
Other vegetative classiftcation: Limited Depth Soils (G002XN302WA)
Hydic soil nting: No

DcG-Dick loamy sand, 0 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2gq,
Elevation: 0 to 330 feet
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Mean annual precipitatron: 21 inches
Mean annual air tempenture: 50 degrees F
Frost-free peiod: 160 to 200 days
Farmland classificafion; Farmland of statewide importance

Map Unit Composition
Dick and similar sol/s; 100 percent
Estimates are based on observations, desciptions, and transects ofthe mapunit.

D,escription of Dick

Setting
La ndform : Tenaces, plains
Parent mateial: Glacial outlvash

Tlpical profile
Hl - 0 to 4 inches: loamy sand
H2 - 4 to 37 inches.' loamy sand
H3 - 37 to 60 inches: stratified sand to loamy sand

Properti€ and qualities
S/opej 0 to 15 percent
Depth to re&iclive feafure: More than 80 inches
Dninage crassj Somelvhat excessively drained
Capacity of the most limiting layerto transmit water (Ksaf); High to very high (5.95

to 19.98 in/hr)
Depth to watertable: More than 80 inches
Frequency of flooding; None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Lou, (about 3.6 inches)

lnterpretive groups
Land capability classification (iiligated): 4e
Land capability classification (noninigated): 4s
Hydrologic Soil Group: A
Ecological site: F002M004WA - Puget Lowlands Forest
Forage suitability g/oup: Droughty Soils (G002XN402WA)
Other vegetative classification: Droughty Soils (G002XN402\ rA)
Hydic soil nting: No

Hvc-Hoypus gravelly sandy loam, 0 to 15 percent slopes

llap Unit Setting
National map unit symbol: 2grq
Elevation: 1 00 to 720 feet
Mean annual precipitation: 24 inches
Mean annual air temperature: 48 degrees F
Frost-free peiod: 200 to 240 days
Farmland classificafion: Not prime farmland

Map Unit Gomposition
Hoypus and similar soils:100 percent
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Custom Soil Resource Report

Estimates are based on observations, descriptions, and fransecfs of the mapunit.

Descdption of Hoypus

Setting
Landform: Tenaces
Parcnt mateial: Glacial outwash

Typical profile
H1 - 0 to 2 inches: gravelly fine sandy loam
H2 - 2 to 10 inches: gravelly sandy loam
H3 - 10 to 26 inches: gravelly loamy sand
H4 - 26 to 60 inches: gravelly loamy sand

Properties and qualities
S/ope:0 to 15 percent
Depth to restictive featurei More than 80 inches
Drainage crassj Som$rhat excessively drained
Capacity of the most limiting layer to transmit water (Ksaf): High to very high (5.95

to 19.98 in/hr)
Depth to water table: More lhan 80 inches
Frequency of floodrng.' None
Frequency of pondl'lng.' None
Available water supply, 0 to 60 inches: Very lorv (about 1.7 inches)

lnterpretive groups
Land capability classification (inigated): None specified
Land capability classification (noninigated): 6s
Hydtologic So/ Group: A
Ecolqical site: F002XA001WA - Puget Loivlands Dry Forest
Fonge suitability group: Droughty Soils (G002XN402\ rA)
Other vegetative classification: Droughty Soils (G002XN402\ rA)
Hydtic soil nting: No
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This appendix describes the methods used to confirm the presence or absence of wetlands in a

study area.

1.0 METHODOLOGIES

Confluence delineates the boundaries of wetlands using the "Routine Determinations for Areas

Less Than 5 Acres in Size" method described by the U.S. Army Corps of Engineers (Corps) in
the Corps of Engineers Wetlands Delineation Manual (Delineation Manual; Corps 1987) and the

Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Western

Mountains, Valleys, and Coast Region (Regional Supplemen! Corps 2010). The Regional

Supplement was part of a nationwide effort to address regional wetland characteristics and

improve the accuracy and efficiency of wetland-delineation procedures. The Regional

Supplement uses the best available science to address regional differences in climate, geology,

soils, hydrology, and plant and animal communities that cannot be addressed in a single

national documen! such as the Delineation Manual. The Regional Supplement was designed for
use with the1987 Delineation Manual and all subsequentversions. Where differences in the 2

documents occur, the Regional Supplement takes precedence over the 1987 Delineation Manual
(Corps 2010). The Regional Supplement was developed to clarify the indicators of hydrophytic

vegetatiory hydric soils, and wetland hydrology found in the region (these indicators are

discussed in detail in Section 2.0). It is important to note that areas that may have been

determined to be wetlands under the 1987 Delineation Manual may not be determined to be

wetlands under the Regional Supplement, and vice versa.

Confluence uses the PLANTS Database (NRCS 2023) for scientific names and the 2020 National
Wetland Plant List (Corps 2020) to determine the wetland indicator status of plants. Wetlands

are classified using the Cowardin Classification System (FGDC 201,3). Confluence determines

the wetland rating using Washington State Department of Ecology's Wetland Rating System for
Western Washington (Hruby 2023). The National Wetland Inventory is also researched to

determine if wetlands have previously been identified on the property (USFWS 2023).

The locations of test plots, soil cores, and wetland edges on a project property are recorded

using a differential Global Positioning System with sub-meter accutacy. Delineated and

surveyed wetland boundaries are subject to verification and approval by jurisdictional agencies

2.0 WETLAND CRITERIA

There is specific technical language that applies to the study of wetlands. This section briefly
explains the language Confluence uses in its wetland delineation reports.

The identification of wetlands is based on 3 criteria: hydrophytic vegetation, hydric soils, and

hydrology. Each criterion has a number of indicators that can be used to determine whether the
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criterion has been met. The Corps, which is the federal authority on the regulation of wetlands,

has developed the guidance and the data form that are the standards used in all wetland

determinations. The information presented below is based on their Delineation Manual (Corps

1987) arrd Regional Supplement (Corps 2010).

In order to confirm the presence of a wetland, data are collected from representative test plots

chosen within and outside of a potential wetland. The test plots are representative of particular

vegetative, topographic, and hydrologic features in the vicinity. Within the test plots particular

data (see sections below) about vegetatiory soils, and hydrology are collected to determine

whether wetland characteristics are present. Plots that meet all 3 wetland criteria are wetland

plots; plots that do not meet all3 wetland criteria are upland (i.e., nonwetland) plots. The test

plots (along with topographic and vegetative shifts) then inform the delineation of wetland

boundaries.

2.1 Hydrophytic Vegetation

Vegetation is often the first visual cue that an area is a wetland. Similarly, vegetation often also

signals the shift from wetland to upland. The question regarding plants to be answered when
performing a wetland delineation is, "Is the vegetation hydrophytic?" That is, is the vegetation

of the variety that is adapted to live in wetter-than-average conditions? To determine the

answer, there are a few resources and steps to follow. First the indicator status for each plant

present in the test plot is determined from the National Wetland Plant List (Corps 2020). The

indicator status is a continuum from almost exclusively occurring in wetlands (obligate wetland
plants, or OBL) to almost never occurring in wetlands (obligate upland plants, or UPL). The

middle ground between those 2 extremes is known as a facultative plant (or FAC), which is

found equally in wetland and upland environments. The FAC category has 2 further

gradations: facultative upland plants (FACU), which are plants that are usually found in
uplands, and facultative wetland plants (FACW), which are plants that are usually found in
wetlands.

After the status of each plant species in the test plot has been determined, the hydrophytic

vegetation indicators can be applied. The application of the indicators is performed

sequentially, and once one is "passed," the box for hydrophytic vegetation is checke4 and the

process continues to the next criterion. The first hydrophytic vegetation indicator is the "Rapid

Test," which means with a quick visual survey, all the plants in the test plot are either OBL or

FACW. The second test is the "Dominance Test." For the Dominance Test, the total number of

dominant species in the test plot is divided by the number of species that are OBL, FACW, or

FAC. The resulting percentage must be greater than 50 to pass this test. The third test is the

"Prevalence Index." The Prevalence Index is a weighted average of the absolute cover of all the

plant species present in the plof regardless of dominance. There are also 2 other, less commorl
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indicators: morphological adaptations (e.g., buttressed trunks) and

nonvascular plant species (e.g., sphagnum moss).

2.2 Hydric Soils

The soils tell the story about the presence of water over time. The

National Technical Committee defines a hydric soil as, "A soil that

formed under conditions of saturation, flooding, or ponding long

enough during the growing season to develop anaerobic

conditions in the upper part" (USDA Soil Conservation Service

1994). The question to be answered here is, "Has water been

present long enough and recently enough to form hydric soils?" In
order to examine the soil characteristics, a test pit must be dug
usually to about 18 inches. A sliver of soil from the test pit is
extracted with a shovel (i.e., the soil profile) to examine the layers.

The thickness, color, texture, redoximorphic feafures, and any

other interesting information about each layer are observed and

recorded. Those features are described more fully below.

Thickness. Layers are measured to the nearest inch.

Usually, each soil profile has at least 2 layers.

Color. Color is determined by comparison to a color chart.

The industry standard is the Munsell Soil-Color Chart,

which assigns each color a designation for hue, value, and

chroma (e.g., L0YR 3l2,wherc 1OYR=hue,3=value, and 2=chroma).

Texture. The precision of texture description for the purpose of wetland delineation is at

a general scale. The Washington State University texture chart (Cogger 2010) is often

used, but the delineator just needs to determine if the soil is sandy or loamy/clayey.

Redoximorphic Features. The most common redoximorphic features ate concentrations

or depletions of iron in the soil matrix. Concentrations occur as red or yellow deposits,

and depletions occur as grayish deposits.

When the soil profile is fully describe4 it can be determined whether any of the layers meets a

hydric soil indicator. The presence of any hydric soil indicator signifies a hydric soif although a

soil may be hydric and not meet any of these indicators. There ate 19 hydric soil indicators in

our regiory 2 of which were observed at the site (Corps 2010). Additional hydric soil

terminology definitions are in the sidebar.

More Hydric Soils Definitions
(adapted from Corps 2010)

Matrix. lhe dominant soil volume in a

given soil layer

Depleted Matrix. lhe volume of a soil

horizon in which soil processes have

removed or transformed iron, creating

colors of low chroma and high value,

specifically;

. Value >5, chronta = 1. with or

without redoximorphic features

. Value >6, chroma = 1 or 2. with

or without redoximorphic

features

. Value of 4 or 5. chrona =2. >2o/o

distinct or prominent

redoximorphic features

. Value of 4. chronra =1.220/a

distinct or prominent

redoximorphic features

Distinct. readily seen, but

contrasting* moderately with

comparison color

Prontinent. readily seen and

contrasting- greatly with comparison

color

.See 
Corps 20'10, Table A 1. page 130 for fLrll

key on contrast deternrinations
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A11-Depleted Below Dark Surface. A soil layer with a depleted matrix, with 60% or

more chromaof <2, which starts within 12 inches of the surface and is at least 6 inches

thick. Layers above the depleted layer must have a value 33, and a chroma 52.

F6-Redox Dark Surface. A soil layer at least 4 inches thick, entirely within the upper 12

inches of the soil with:

matrix value 33, chroma 51, and 2o/o or more distinct or prominent redoximorphic

concentrations/ or
matrix value 33, chroma 32, arrdlc/" or more distinct or prominent redoximorphic

concentrations.

2.3 Hydrology

Wetland hydrology is the broadest criterion and has to do with signs of saturation and inundation

in the test plot. While hydrophytic vegetation and hydric soils are the result of hydrology, they

remain even during the dry season, whereas wetland hydrology can be less apparent or absent

during the dry season. The hydrology indicators are broad enough to encompass characteristics

that may be present even during the dry season. Hydrology indicators are in 4 groups:

. Group A is based on direct observation of surface or ground water.

. Group B consists of evidence that the site is subject to inundation.

. Group C consists of other evidence that soil is or was saturated'
r Group D consists of landscape, vegetation, and soil characteristics indicating

contemporary wet conditions.

The indicators are further divided into 2 categories: primary and secondary. A test plot must

have either L primary or 2 secondary indicators to pass the hydrology criterion. Primary and

secondary indicators observed during this delineation are recorded on the wetland delineation

data forms in Appendix C.
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WETLAND DETERMINATION DATA FORM -Western Mountains, Valleys, and Coast Region

ProjecUSlte: f'vrtns V rcla' Sampllng Date:

Sampling Poinl:

slr le3
TFt -lol I State:Applicanvowner:

lnvestigator(s)

Landform (hillslope, terrace

Seclion, Township, Range:

Local reliet (concave, convex, none)

Subregion (LRR): Lar: VSr lolo0" N tong/}L8r,&1 t!-:!D- o^tu^

Soil Map Unit Name: NW classification:

Are climatlc / hydrologic condltlons on th€ sit6 typical for thi8 time ot yeat? Yes L"' No 

- 

(lf no, explain ln Remarks.)

Are Vegetation 

-, 

Soil 

-, 

or Hydrology 

- 

slgnificantly dislurbed? A16 "Normal CircumstreneE" present? Ves Y No 

-
A16 Vegetation _, Soil _, or Hydrology _ nalurally problematic? (lf needed, explain any answers in Remarks.)

SUMMARY OF FlNDlltlGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegelation Present?

Hydrlc Soil Present?

Wetland Hydrology Present?

ves v/ no
Yes_ No

Yes_ No

ls the Sampled Area
wlthln a Wctland?

X
Ysr No

Remarks:

ryn*1:Rd lr4h*
AN c,olrytha wD'l6

VEGETATION - Uce scientific namos of plants.

H,
(an0a.tst . Slope (%)

K), Absolute Domlnant lndicelor
slze: cr6 Covet

lo
Soecies? Statust/' trk-1.

2,

3.

4.

/o' t

-60-
= Total Cover

(Plot size:
c Llo / wb)

b0 tl Pku
/o f*-

1.

2.

3.

4_

5,

c

/o

7AU-

\)

= Total Cowr
(Plot size: I

't.

2.

3.

4.

5.

6.

7.

8.

9.

ta lJ {&.u_w_

10.

11

/lY &-=Tottl co*t
Woodv Vjne Slretum (Plol size: )

1.

2.

% Eare Ground in Herb Stralum
:S__= Totat cover

Domlnance Test workrheot:

Number of Dominant Species
That Are OBL, FACW, or FAC: (A)

Total Number of Dominant
Spocies Across All Strala: (B)

P€rcent ot Dominant Species
Thal Are OBL, FACW or FAC: 1s: (A/B)

Pravrlencs Ind€r workrhoot:

Total oi Cover of:

OBL species

FACW species

FAC epeci6s

FACU species

UPL species

Column Totals:

Multiolv bv:

x1=-
x2= _
x3=
x4=-
x5=-
(A) _ (B)

Prevalence lndex = B/A =
Hydrophytlc Vegolrtion lndicrto6:

_ I - Rapid Test for Hydrophytic Vegetation

rz-2! Dominance Test is >50%

- 
3 - Prevalence lndex is 33.0r

- 
4 - Morphological Adaptatlonsr (Provide supporting

data in Remarks or on I separale sheet)

- 
5 - Wetland Non-Vascular Plantsl

- 
Problematic Hydrophylic Vegetallonr (Explain)

tlndicators 
of hydric soil and wetland hydrology must

be present, unles8 disturb€d or problematic.

Hydrophytic
Vsgotatlon
Proroni? L/-Yo! No

Remarks:

US Army Corps of Engineerg Westem Mountains, Vslleys, and Coast - Version 2.0



sotL Sampllng Point:

Depih
{lnches)

NB
& -ll r

otio
Matrix

RomarksColor {noi6l} %

/oYR al/ /oD
p,razlfT- tarr_

Redox Feafures

PL=PoreRM=Reduced CS=

Hydrlc Soil lndicatoll: (Appllcabto to rll LRRr, unle$ olhenplso nobd.)

_ Histosol (A'l) 
- 

Sandy Redox (SE)

- 
Histic Epipedon (A2) 

- 
Stripped Matrix (36)

_ Black Histic (A3) 
- 

Loamy Mucky Mlneral (Fl) (except ttLRA 1)

_ Hydrogen Sulfde (A4) 
- 

Loamy Gleyed Matrix (F2)

_ Depleted Below Dark Surface (A11) 
- 

Depleted Matrix (F3)

_ Thick Da* Surface (A12) 
- 

Redox Dark Surface (F6)

- 
Sandy Mucky Mineral (Sl ) 

- 
DePleted Dark Surfaco (F7)

_ Sandy Gleyed Matrix (S4) 
- 

Redox Deprcssions (F8)

Indicatorr for Ptoblomatlc Hydric Soils':

_ 2 cm Muck (A10)

- 
Red Parent Material (TF2)

_ Very Shallow Dark Surface (TF12)

_ Other (Explain in Remarks)

slndicatorc of hydrophytic vegetetion and

wetland hydrology must be Present,
unl€Es disturb€d or problematic.

Hydric Soil P!€sent? Yes not'

RoEtrlcllvo Layer (lf prerent):

Deplh (inches):

Type:

Remarks

HYDROLOGY
Wei-a n A XyO ro lo gy ! n d ic ato lt :

Primaru lndimlars rm nf nno .a^r rira.l' .he.k nll fhat ennlvl

_ Suilace Water (A1)

_ High Water Table (A2)

_ Saturation (A3)

_ Water Malks (Bl)

_ Sediment Deposits (82)

_ Drift Deposits (83)

_ Algal Mat or Crust (B4)

_ lron Deposils (85)

_ Surface Soil Cracks (BO)

_ lnundalion Visible on Aerial lmagery (B7)

_ Sparsely Vegetated Concave Surtace (BB)

Water-Stained Loaves (Bg) (ercept

IILRA 1, 2, ,lA, and 48)

Salt Crust (81 1)

Aquatic lnverlebrates (81 3)

Hydrogen Sulflde Odor (Cl)

Oxidized Rhizospheros elong Living Roots (C3)

Prossnco ofReduced lron (G4)

Recont lron Reduclion in Tilled Soils (CO)

Stunted or Stressed Planls (Dl) (LRR A)

Other (Explain ln R€marks)

Secgndarv lndicstor$ (2 or more roouirodl

_ Water-Stained Leaves (Bg) (lIlLRA l, 2,

tlA, and tlBl

_ Drainage Patterns (810)

- 
Dry€eason WaterTable (C2)

- 
Saturation Visible on Aerial lmagery (C9)

_ Geomorphic Posltlon (D2)

_ Shallow Aquitard (D3)

_ FAC-Neutral Test (D5)

_ Raised Ant Mounds (DG) (LRR A)

_ Frost-Heave Hummocks (D7)

Flold Ob!orYallon!:

Surface Water Pr€sent?

Water Table Present?

Saturalion Present?
(indudes c€oillarv frinoe)

Yes _ No _ Deplh (inches):

Yes _ No _ Depth (inches):

Yes _ No _ Deplh (inches): Wetland Hyrlrology P@.ont? Yo! 

- 

no l-/'

Tsscribe Recorded DatE (streCm gauge, monitoring well, aerial photos, previous inspedions), if available:

Remarks:

1F tndtrd&xs oU*' 
^/( 

A

US Army Corps of Engine€rs Westem Mounlains, Valleys, and Coasl - Version 2.0



WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

?o/l-,o*kA/City/County:

State: h)A
samprins o^*, Sl9h)
samplins Pointfl-,3--

ProjecUSite:

ApplicanUOwn€r:

lnvestigato(s):

Landform (hlllslope

Subregion {LRR):

tenaytc.):

Soil Map Unit Name: NW classification:

Are dimatic / hydrologic conditions on the site typical for this llme ol year? Ves lZ No 

- 

(lf no, explaln in Remarks.)

Are Vagotation 

-, 

Soil 

-, 

or Hydrology _ signilicantly disturbed? Are "Normal Circumstances" presenl? Yes -dro
Are Vegelation 

-, 

Soil or Hydrology 

- 

naturally problematic? (lf needed, explain any ans$rers in Remarks.)

SUMMARY OF FINDINGS - Attach slte map showing sampling point locations, transects, important features, etc.

VEGETATION - Use sclentiflc names of plants.

Hydrophytic Vegetation Present?

Hydric Soil Present?

l retland Hydrology Present?

Yes /
Yes _
Yes

No

No

No

t/Z lr the Sampled Area

within a Wetland? Yes No

Romarks:

Absolute Dominant lndlcator
(Plot size: % Gover

n)
Soocl6s?

t-/
SlatuE

W-t.
2.

3.

4.

J.@-=rotal cov€r

_ \-/ mtt
(Plot sizel

1.

2.

3.

4.

5.

tD/ .r = Total Cover
Hcrb Slratum {Plot size: )

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11. T- Total Cover
Woodv Vine St(atum (Plot size: / d ,

1.

2.

% Bare Ground in Herb Stratum / P = Total Cover

Domlnancs T€3t rf,orkahsetl

Number of Dominant Species
ThatAre OBL, FACW, or FAC: (A)

Total Number of Dominant
Species Across All Strata:

)-
(B)

Percent of Dominant Specios
ThatAre OBL. FACW or FAC: (A/B)

PruYalonce lndox workahoati

Total % Co\ror ofi Multiolv bv:

OBL species

FACWspecies

FAC species

FACU species

UPL specles

Column Totels:

x1=
x2=
x3=
x4=
x5=
(A) (B)

Prevalence lndex = B/A =
Hydrophytlc vogetstlon lndlcatoB:

_ 1 - Rapld Tsst for Hydrcphytlc Vegelallon

lz/2. - Domlnance Test ls >500/o

- 
3 - Prevalence lndex is s3.01

- 
4 - Morphological Adaptalionsr (Provide supporting

data in Remarks or on a separato sheet)

- 
5 - Wotland Non-Vascular Planlsl

- 
Problemalic Hydrophytio Vegetationr (Explain)

llndlcators of hydric soil and wettand hydrology must
be present, unless disturbed o. problematic,

Hydrophytic
Vogstetlon
Prbront? vetka No-

Remarks:

US Army Corps of Engineers Westem Mountains, Vallsys, and Coast - Version 2.0



sorL samprins Poinr,aP-)
or conflrm tho rbssnco ot

Redox Featureg
cotoi imoisit * Tvper Loc' Texture -

Depth
(inches)

D-?'1:L4

RM=Reduced

to
Malrix

R€marksColor (moiBtI

talP- zJ t
-to.ttl,.j/2

PL=Por€

&.Mu-l
vrufl.i

htt.lh
/rvt.,tt t

o/o

100
/M

Hydric Soil lndicatoB: (Appllcable to al! LRR!, unleu otherwlca notod') tndlcatoru for Problomltic Hydric Soilt't

_ 2 cm Muck (A10)

_ Red Parent Material (TF2)

- 
Very Shallow Dark Surface (TF12)

_ Olher (Explaln in Remarks)

_ Hlstosol (A'l)

_ Histlc Epipedon (A2)

_ Bleck Histic (43)

_ Hydrogen Sulfide (A4)

_ Depleted Below Dark Surface (A11)

_ Thick Darft Surface (A12)

_ Sandy Mucky Mineral (Sl)

_ Sandy Gleyed Matrlx (S4)

- 
Sandy Redox (S5)

_ Stdpped Matrlx (56)

_ Loamy Mucky Mineral (F1) (axcept MLRA l)
_ Loamy Gleyed Matrix (F2)

_ Deplebd Matrix (F3)

_ Redox Dark Surfaco (F6)

_ Deplsted Dark Surfaca (F7)

_ Redox Depressions (FB)

3lndicators of hydrophylic wgelation and

wetland hydrology musl be present,

unless dislurbed or problematic.

Hydric Soil Prssent? Yo3 1,-No

Rerlrlctlvs Layer(lf prerentl: - t lr'
rype: yirff?,- -{G; vTti; t-. : sL*3: if r.: ft &tt
Depth (lnches); a

Remarksl

HYDROLOGY

_ Surface Waler (Al)

_ High Water Table (A2)

_ Saturation (A3)

_ Water Marks (81)

_ Sedimsnt Depocits (82)

_ Drifl Deposits (83)

_ Algal Mat or Crust (B4)

_ lron Deposits (85)

_ Surface Soil Crad<s (86)

_ lnundation Visible on Aerlal lmagery (87)

_ Sparsely Vegetated Concave Surlacs (88)

_ Water-Slained Leaves (BO) (except

IULRA l,2,4A, tnd tlB)

_ Salt Crust (811)

_ Aquatic lnvertebratee (813)

_ Hydrogen Sullide Odor (C1)

_ Oxidized Rhizospheres along Living Roots (C3)

_ Presen@ of Reduced lron (C4)

- 
Recent lron Reduc{ion in Tllled Soils (C6)

_ Stunled or Stressed Plants (D1) (LRR A)

_ Other (Explain in Remarks)

Secondarv lndlcsto'8 (2 or morB r€oulred)

- 
Water-Stainod Leaves (Bg) (MLRA 1' 2,

4A, and lB)
_ Drainege Patlerns (810)

- 
Dry-Soason Water Tablo (C2)

_ Saturatlon Visible on Aerlal lmagery (C9)

- 
Geomorphic Posltion (D2)

_ Shallow Aquitard (D3)

- 
FAC-Neutral Test (D5)

- 
Raised Ant Mounds (DO) (LRR A)

_ Frost-Heave Hummocks (D7)

Primaru lndicalors {minimum of one reouired: all that annlvl

Wotland Hydrology Pt€sont? Ye! No

Surface Water Present?

Water Table Present?

Saluralion Preseni?

Yes _ No _ Depth (inches):

Yes_ No_ Depth (inches):

Yes 

- 

No 

- 

Deplh (inches):

gauge, available:

Remarks:

$o lrrd,t crt'fu,,5 ol'ovne &

US Army Corps of Engineers Weslem Mountains, Valleys, and Coast - Version 2.0



ProlocUSite:

Applicant/Ouvner:

lnvesligator(8)r

Landform (hillslope,

WETLAND DETERMINATION DATA FORM -Western Mountains, Valleys, and Coast Region

CiglCounty: Sampling o"t"'5/
srate:LlitS Sampllng Polnt:

Sec{ion, Township, Range:

Local relief (concave, convex,

Subregion (LRR): rat 4t, lotsl oN
Long

Soil Map Unit Name: NW clagsilication:

Are climatic / hydrologic conditions on the site typical for ihir time of year? yes /No- (lf no, explain in Remarks.)

Are Vegelation 

-, 

Soil or Hydrology 

- 

signiffcantly disturbed? Are "Normel circumslances' pr6sent? Yes L'tNo 

-
Are V€gelatlon _, Soil or Hydrology _ naturally problematlc? (lf nsod€d, oxplain any ensworE in Remarks.)

SUMIIIARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present?

Hydrlc Soll Present?

l,\rbtland Hydrology Pressnt?

Yes _
ves /
Yes

No

No

No

|l tho Samphd Arer
wlthln a Wetlend? Yot l{oz

Remarks:

lyt pr,ztttLvl 
^r\r"*

VEGETATION - Use scientific names of plants.

tenace, elc.)j

A

(Plot size: b' Absolute Domlnant lndicalor
9S Cover Soscios? Status

AO )./ Fk.U1.

2.

3.

4.

/D, 2o = Total Cover
(Plot slze: )

1.

2.

3,

4,

Y{V fu.
tlp
-r
tY
.s

ffi,41
7;k lAw

/D/ = Total Cover
HerbStralum (Pllt size:

fc-t/Vr
)

tl lz>vz)
2.

3.

4.

5.

6.

7.

8.

L
10.

11.

/o' Total Cover
WoodV Vlne Slralum (Plot siz€: I

1.

2.

% Bare Ground in Herb Stratum-A
-&--=rotal Cover

Dominanco Tctl workrhcotr

Number of Dominant Species
ThatAre OBL, FACW or FAC:

Total Number of Dominant
Sp€clos AcroEs All Strata:

3ot
,( 

,r,

5D ,rq
Psrcent of Domlnant Species
That Are OBL, FACW or FAC:

PrDvrlonce lndox worirhaet:
Total % Covor of:

oBL spoclos D
Multiply bY:

xt= -Q--
xe= O
rs = -a5.f.-
xt= l(/)
x5= A

-

(A) ltf P1

= 3,32_

FACWspecies

FAC species

FACU rpecies

UPL species

Column Totals:

?)

-

its_T
T;ar

Prevalence lndex = B/A

Hydrophytlc Vogststlon lndlcrtoll:

_ 1 - Rapld Te6t for Hydrophy{ic Vogeletiofl

_ 2 - Domlnance Test ls >50%

- 
3 - Prevalence lndex ls 33.01

- 
4 - Morphologlcal Adaptationsr (Provide supporting

data in Remarks or on a separate sheet)

- 
5 - Welland Non-Vasolar Plantsi

- 
Problemalic Hydrophytic Veg€tationr (Explain)

tlndicators 
of hydric aoil and wolland hydrology must

be present, unloss dlBturbod or problomatlc.

Hydrophytic
Vegetrtlon
PlEront? Yor No

Romalk8:

US Army Corps of Engineers Westem Mountains, Valleys, and Coast - Version 2.0



sotL sampting potnt S
Profllo Dorcrlptlon: (Oorcrlbo to tho dopth neoded to documont tho lndlcator or conflrm lho lbaenco ot lndlcatols.l

lTvoe: C.Concenlralion. DFDsolslion. RM=Reduced Malrlx. CS=Cowred or Coatod Sand Gralns. ?Localion: PL=Por6 Linino. M=Mairix.

Redox Feafures
olo Tvoet Loc'Color (moiBt)Color (moietl 6/0

lo,tt,. zlt /cn
roYn 3h a()@-t/@

Matdx
Remarks

I

TNKET; e- c M Sr.nrlg lcnvn

Oepth
(lnches)

o-?
'7-la

_ Histosol (Al)
_ Hislic Epip€don (A2)

_ Black Histic (A3)

_ Hydrogon Sulflde (A,f)

* Depleted Below Derk Surface (Al1)

_ Thlcft Dalk Surface (A12)

_ Sandy Mucky Mlnaral (Sl)

_ Sandy Gleyed Matrlx (s4)

_ Sandy Redox (S5)

_ Stripped Matrlx (SO)

_ Loamy Mucky Mineral (Fi) (oxccpt MLRA l)
_ Loemy Gl6y€d Mslrlx (F2)

--lepleled 
Maldx (F3)

,{ Redox Dart Surfac€ (Fo)

_ Depleted Dark Surface (F7)

_ Redox Dopresslons (F8)

Hydrlc Soil lndlceloE: lAppllc.blo to all LRR8, unlocr otherwlae notsd.) Indicrtolt for Probtemrtlc Hydrlc Solle':

_ 2ilt Muck(410)

_ Red Parent Matorial (TFz)

_ Very Shallow Dark Surface (TF12)

_ Other (Explain in Remarks)

tlndicatorc of hydrophytlc vegetatlon and
wetland hydrology must be present,

unless disturbed or problematic.

HydrlcSollPrcaent? V.. t' l{o

Rertrlctlve Lryer (ll pnrent):

Deplh (inches):

Type:

Remaft8:

HYDROLOGY

_ Surface Water (A1)

_ High WaterTable (A2)

_ Saturalion (A3)

_ Waler Marts (Bl)

_ Sedim€nt Doposits (82)

_ Drift Deposits (83)

_ Algal Mat or Crust (84)

_ lron Deposits (BS)

_ Surface Soil Cracks (BO)

- 
lnundation Visible on Aerial lmagery (B7) j

_ Sparsely Vegetated Concave Surface (BB)

Water-Stsined t€aws (Bg) (excopt

illLRA 1, 2, 'lA, ild 4Bl
Salt Crust (811)

Aquatic lnvertebrates (Bl 3)

Hydrogen Sulfide Odor (Cl)
Oxldized Rhizosph€ros along Living Roots (C3)

Presence of Reduced lron (C4)

Recent lron Reduc'tion in Tilled Solls (CB)

Stunted or Str€ssod Plents (Dl) (LRR A)

Other (Explain in Remarks)

Secondarv lndicator8 (2 o, more r€oui.ed)

_ Waler-Slained Leaves (Bg) (f,lLRA 1, 2,

tlA, rrd rlB)

_ Dralnage Paltems (810)

_ Dry-Season Water Table (C2)

_ Saturalion Visible on Aerial lmagery (C9)

_ Geomorphic Position (D2)

_ Shallow Aquitard (Dg)

_ FAo-Neutral T€8t (D5)

_ Reised Ant Mounds (DG) (LRR A)

_ Frost-Heave Hummocks (D7)

wsthnd Hydrology lndlcctoE:
Primarv lndicetors (minimum ol one reouired: check all that eoDlv)

Surtace Water Present?

Water Table Presenl?

Saluration Prssent?

Yes 

- 

No e-/ Depth (inches): 

-

Yes 

- 

no 21 Oepth (inches): 

-

Yes 

- 

No L/'Dapth (inches): 

-

Wctlrnd Hydlology Prcreng Ye: _ ltlo t/

gauge,

r;D{lS firroist- lcr,rt nyt fu{-,v(,+"d

rf o fiAr qlar' ohp rve o"l

US Army Corps of Engineers \ restorn Mountains, Valleyr, snd Coast - Version 2.0



WETLAND DETERMINATION DATA FORM -Western ilountains, Valleys, and Coast Region

ProjocUSite P. vans VtsL t' ,' samprins on, SlgbT
samprins pointli?-|-ApplicanUOwner:

-{>u., i 'TDP"Y k'i',:t state: l, J A

Soctlon, Tornship, Range:

Local relief (concave, convex, none): t,ty\ | t! :..1 Slope (%): _:1
lnvesiigato(s): E i^ tv J tri,' !; t.l

Landform (hillslope, terrscq, etc.):

ASubregion (LRR): Lat: /o/ oAt /a), Eo6lC o('r
o*tun,/rLfr (,1.y'

Long:

Soil Map Unit Name: NW classilication:

Are climatic / hydrologic condilions on ihe Eite typical tor this tlme ol ye$? YeE V No 

- 

(lt no, e,Qlaln ln Rema*s.)

Are Vegetation _, Soil_, or Hydrology _ significantly disturbed? Are "Normal Circumstances" present? Yes /ro
Ar€ Vegetation _, Soil _, or Hydrology _ naturally problematic? (lf needed, explain any answen in Remarks,)

SUMMARY OF FINDINGS - Attach site showing sampling polnt locations, transects, important features, etc.

VEGETATION - Use scientific names of plants.

Hydrophytic Vegetation Present?

Hydrlc Soil Preseni?

Wetland Hydrology Preseni?

Yes

Yes

Yes

vv
No

No

No

ls lho Samplad A]3a
wlthln a Wetlrnd? v."/ ltlo

Remarks:

TrEe Shfllum (Plot size: &J
Absolule Dominanl lndicator
0,6 Cova, So€d€s? Status

f n<41
tr)'k
i'-t+U

)

t.

2.

3.

4.

1.

2.

3.

4.

5.

z. \6)c:,rl ():', f
g. 4Fr:, l.t :.,, t' '. r

4.

5.

8.

7.

8.

9,

/()
[i''r
ItJ

l/

,/() / )
ld€--=total cover

+b | /' Fk-
(Plot sizo:

0Ec

! t\ _,, il,l
r\_

t

10.

11.

5l--totel covor

' 
l:;nt-h

,/t> tz' r:A(1,\
/c> -'' A-U

Total Cover
(Plot size: )

1

2

f \D t t [;/lcu

7o Bare Ground in Herb stratum V
SD = Total Cover

Domlnrnce Tctt wo*3hoetr

Numbor of Dominent SpecleE
That Are OBL, FACW or FAC:

Total Number of Dominant
Spacies Acro3s All Strata:

Percant of Dominant Species
ThatAre OBL, FACW or FAC:

3
5*
0c

(A)

(B)

(A/B)

Prcv.lonco I ndox workthegl:

Tolal % Cover of: Mulliolv bv:

OBlspeciea 

- 

x1=
FAcwsoacies x2=
FACspecles x3=-
FAcUspecles x4= 

-

ljPl8oeciee x5=
Column Total6: _ (A) 

- 

(B)

Prsvalen@ lndex = ilA =

Hydrcphytic Vegotltlon lndlcetor:

_ 1 - Rspld T€st tor Hydrophy{ic Vegetalion

11nl - Dominance TeEt ls >50%

- 
3 - Prevalence lndex is s3.01

- 
4 - MorphologicalAdaplationsr (Provide supporting

data in Remarks or on a separate theet)

- 
5 - Wetland Non-Vascular PlanFr

- 
Problemalic Hydrophytic Vegelationr (Explaln)

rlndicalors of hydric soil and wetland hydrology musl
be prosent, unless disturbed or problematic.

Hydrophytlc
Vogetrtion
Prc3ent? No-Yer

Remarks:

US Army Corps of Engineers \A/estem Mountains, Valleys, and Coast - Vereion 2.0



sotL sampttns pointEf--

Redox Features

lrntvt

to ol
Malrlx

4

RM=Reduced

Color (moisll

-l

CS=Covered orCoated Sand Grains. 2Location:

Remarks

SYkullt"

16 _TJoe' LoCColor {moistl

lott1rr,,

Deplh
linoheel

o'n
+ l()vA 3lr

oh

/po
&;-

Texlure

{oor14
/E--LU-

Hydric Soll lndicaton: (Applicable to all LRRr, unlerr otherulre noted.) lndlcetorr for Problematlc Hydrlc Solls":

_ 2 cm Muc* (A10)

_ Red PaEnt Materiel {TF2)

_ Vory Shallow Dark Surface (TF12)

_ Other (Explain in Remarks)

_ Hlstosol (A1)

_ Histic Epipedon (A2)

_ Blac* Hlstlc (A3)

_ l-lydrogen Sulffde (A4)

_ Depleted Below Dark Surface (A11)

_ Thici Dark Surfaca (A12)

_ Sandy Mucky Mlneral (Sl)

_ Sandy Gleyed Matrlx (S4)

_ Sandy Redox(S5)

_ Stripped Matrix (56)

_ Loamy Mucky Mlneral (F1 ) (except ilILRA 1 )

_ Loamy Gleyed Matrlx (F2)

_ Depleted Mstrix (F3)

rzlReOox Dark Surface (FB)

_ Deplet€d Dail Surface (F7)

_ Redox Deprussions (F8)

tlndicators of hydrophytic wgetration and

wetland hydrology must be prosent,

unbEs disturb€d or problematic.

HydrlcSollPrc..nt? V"t 1/ No

Roltrlcuvo L.yer (lf prut.nt)!

Depth (inches):

Type:

Romarks:

HYDROLOGY
lvetlsnd Hydrology lndlc.tolt:
Primeru lndicelors (minimum of one reoulred: all lhql annlv'l

_ Surlace Vlhler (Al)

_ High water Table (A2)

y'Saturation (A3)

_ Water Mafts (Bl)

_ Sediment Depo8its (82)

_ Drifl Deposits (83)

- 
Algal Mat or Grusl (B,l)

* lron Deposits (85)

- 
Surface Soil Crack8 (BG)

_ lnundation visible on Aerial lmagery (87)

_ Spar8€ly Vogotated Concav€ Surface (88)

Water-Slgined Leaves (89) (ercept

MLRA l,2,44 and 4Bl
SaltCffit(811)
Aquatic lnvertebrateg (81 3)

Hydrogen Sullide Odor (C1)

Oxldlzed Rhlzospheres along Llvlng Roots (C3)

PreEenca ofRsduced lron (G4)

Recent lron Redudlon ln Tilled Soils (CG)

Stunled or Stressed Planle {Dl ) (tRR A)

Olhor (Explain in Remarks)

SscondeN lndicalolB {2 or moro.rsouirsdl

_ Water-Stalned Leaves (89) (ilLRA l, 2,

.lA,.nd rlB)

_ Drainage Pattems (810)

_ Dry-Soason Wat€rTable (C2)

_ Saturatlon Visible on Aerial lmagery (CO)

_ Geomorphlc Posltlon (D2)

_ Shallow Aquitard (D3)

_ FAc-Neulral Test (D5)

_ Raised Anl Mounds (Do) (LRR A)

_ Frost-Hoavo Hummocks (D7)

Fleld Ob3oryallons:

Surface Woter Present?

Water Table PreEsnt?

Saturation Presenl?
(includos caoillarv finra)

Yes _ No _ Oepth (lnches): _
Yes _ No _ Deplh (inchea):

Yee / No 

- 

Depth (lnches): tt Ylrotlrnd Hydrology Pr€ront? V", t/ Irlo

Describe Recorded Oaia (slream gauge, monitorlng well, eeriel photos, previous inEpedlons), lf available:

Remarks:

t

US tumy CorpB ot Engineers Western Mountains, Valleys, and Coast - Version 2.0



ProjecUSite:

ApplicanVOwner:

lnvesligator(s):

WETI-AND DETERMINATION DATA FORM -Western Mountains, Valleys, and Coast Region

City/County: Sampllng Date: s/,s/P3
State ^--Sampling Poinl: I P- ?

Section, Township, Range

Landform (hillslope, tenace, etc.) 4 Local relief (concave, convex, none) Slope (/i&-
to6s 8lSubregion (LRR): ."t,4t. to/Ja'2Al

VEGETATION - Use scientific namoa of planb.

w Datum:

Soll Map Unit Name: NW claesilication: 

-

Are climatic / hydrologic conditions on the site typical for ihis time of year? Yes 

- 

No 

- 

(lf no, explain in Rsmarks.)

Are Vegelalion _, Soil _, or Hydrology 

- 

signilicanlly disturbed? Are "Normal Circumstances" present? Yes 

- 

No 

-
Are Vogetation _, Soil _, or Hydrology _ naturally problematic? (lf needed, explain any answers in Remalks.)

SUMMARY OF FINDINGS - Attach sito map showing sampling polnt locations, transects, important features, etc.

Hydrophytic Vegelation Present?

Hydric Soil Present?

t\btland Hydrology Present?

L.
u//-vYes

YeE

Yes

No

No

No

lr the Srmphd AID!
wlthln r Wethnd? Yer No-tz

RemarkS: , ,
4,yaa g , Vo tt.,tfty LxCAr*r*eA lW, S;31W (Vpn 6v1 aj.tttJ) " L/Ol ulC /7' gltttc-

i-rro 0trhr,, u,'LJ aht n{ brrir,rt uy)la.*! ar(n (ttt'U'- y'ahrav-ft+rhr:d}

to' Absolute Domlnanl lndicator
Tree Slratum (Plot size: I ort Oover Soecles? Statue

1.

2.

3.

4.

/b' -rR = Total Cover
Ssollnorshrub Sl.etum (Plot slze:

Hs Slratum (Plot size: I 0' ,

t

T
= Total Cover

p0 /w_
20/() 

-fu--
_&u_5 

-W=-
_J_

2.

3.

4.

5.

6.

7.

8.

L

I

10

11

Total Co\rer
Woodv Vine Slratum (Plot slze: rr) I

1,

2.

% Bare Ground in Herb stratum l/O '), ;
=8L

= Total Cover

Domln.nco Telt wod(iheet:

Number of Domlnant Species
That Are OBL, FACW or FAC:

Total Numbor of Dominant
Speci6s Across All Strata:

-Z 
1e1

-/- 
ot

/tg wet
Percent of Dominant Species
That Are OBL, FACW or FAC:

Prevrlonm lndgx wolktheeli
Total % Co\ror of: MultiDlv bv:

OBL species

FACWspecies

FAC apecies

FACU soecies

UPL soecies

Column Totals:

x1o-
x2= 

-

x3=-
x4= 

-

x5=
(A) (B)

Prevalence lndex = B/A =
Hydrophytlc Vogetatlon lndlcaton:

- 
1 - Rapid Test for Hydrophytic Vegetetion

\/z -oo inence Test is >50%

- 
3 - Prevalence lndex ls s3.0t

- 
4 - Morphological Adaptationst (Provide supporling

data ln Remarks or on a Beparate theet)

- 
5 - wetland Non-Vasdlar Planhl

- 
Problemalic Hydrophytic vegetationl (Explain)

tlndicatorc of hydric soil and w€tland hydrology must
be prosent, unless distuded or problematic.

Hydrophytlc
VegotaUon
Pre!ant? NoYoB

Romarks:

US Army Corps of Engineers Westem Mountains, Valleys, and Coasl - Vecion 2.0



sorL sampling Poinr' fd" 5
deplh neodod to

Cs=Covered or Coated

ofto ol

Remarks

t)

Texture

lr."'vn
/e/^-

,OD

7V

PL=Po.e

,o\
D

Depth
{lnch6sl

r) .ll,
l'll.1

Redox Features

/"Y(.Y:]( __c_ L

Hydrlc Soil lndicatolc: {Applicable to all LRRI' unlerr otheruisa noi€d.} lndicaton for Problemrtic Hydrlc Sollr.:

_ 2 cm Muck (410)

_ Red Parent Material (TF2)

_ Very Shallow Dark Surlace (TFl2)

_ Other (Explain in Romarks)

_ Histosol (Al)

_ Histlc Epipedon (42)

_ Black Histic (A3)

_ fiydrogen Sullide (A4)

Voepntu Bslow Dark surface (A'1 1)

_ Thick Dark Surfece (A12)

_ Sandy Mucky Mineral (Sl)

_ Sandy Gleyed Matrlx (S4)

_ Sandy Redox (S5)

_ Stdpped Matrix (S6)

_ Loamy Mucky Mineral (Fi) (oxcept MLRA 1)

- 
Loamy Gleyed Matrlx (F2)

- 
Deptoted Maldx (F3)

_ Redox Deft Surface (F6)

_ Depleled Dark Suface (F7)

_ Redox Depressions (FB)

rlndicators of hydrophytic vegetation 8nd

wetland hydrology must bo pres€nt,

unless disturbed or problsmatic.

Hydrlc Soil Prosont? Y"" I xo

Rectrlctlvo Lrycr (lf prerentf:

Depth (inches):

Type:

HYDROLOGY

- 
Sutface Waler (Al)

- 
Hish Waler Table (A2)

rZiSaturation (A3)

_ Water Marks (s1)

_ sedimsnt Doposits (82)

_ Ddn Deposlls {83)

_ Algal Mat or Crust (84)

_ lron Doposits (85)

_ Surfac€ Soil Cracks (BG)

_ lnundation Visible on Aerial lmagery (87)

- 
Spar8€ly Vogotated Concavs Surlac€ (BB)

_ Wsler-Steinod Leaves (Bg) (oxcept

IIILRA l,2, tA.nd 4Bl

_ Salt Crust (811)

_ Aquatic lnvertebrates (B13)

_ Hydrogen Sulflde Odor(C1)

_ Oxidizod Rhizospheres along Living Roots (C3)

_ Presonce ofReduced lron (C4)

_ Recent lron Reduclion in Tilled Soils (CB)

_ Stunted or Strsssed Plants (Dl) (LRR A)

_ Othor (Explain in Romarks)

S€condary lndicators {2 or mors reoultedl

_ Water-Stained Leaves (89) (fflLRA l, 2,

.lA lnd rfB)

_ Dralnsoe Patiems (810)

_ Dry-Soason Wat6rTsblo (C2)

_ Seluretlon Vlslble on Aerial lmagery (C9)

_ Geomorphic Position (D2)

_ Shallow Aquitard (D3)

_ FAC-Neuiral Test (O5)

_ Raised Ant Mounds (D6) (LRR A)

_ Frost-Heave Hummocke (D7)

prim.ru lndl.rlnf: /minimlrm flf .lne re(ruired: ell lhal cnnlvl

wotland Hydrology Prsgsntil v". { No

Surface Watsr Prosont?

Water Table Present?

Saturation Pregent?

Y€s _ No 

- 

Depth (inches):

Yes _ No 

- 

Deplh (inches):

Y."7 No- Deplh (inches): D

well,gauge,

US Army Corps of Engineers Western Mountains, Valleye, and Coasl - Venion 2.0



WETLAND DETERMINATION DATA FORM -Western ilountains, Valleys, and Goast Region

I 4,.,r)1rr,/t.
ProjecUSite: va,

ApplicanUOwner: +
Sampling Daie: slo/ 3

statel,U$ samplins Pon&!0 
-.lnvestlgato(s): t-gn'. n lltl'l Sec{ion, Townshlp, Range:

Local relief (concave, convex, none): /)arnpLandform (hillslope, terraTotc.): Slope (%):_:_
Subregion (LRR): Lat: 4K, tohturl Long:))e.Na+l)-o N oatuml,r$,.S ,t{
Soil Map Unit Name: NWI classificafton:

Are climatic / hydrologic conditlons on the 8ite typical for this tlme of year? ved/- No _ (lf no, explaln ln Remafis.)

Are Vegetation 

-, 

Soil-, or Hydrology 

- 

significantly disturbed? Are "Normal Circumstances" prasent? Yos l/ *o

Are Vegetation _, Soil _, or Hydrology _ naturally problematic? (lf needod, explain any answerg in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locatlons, transects, important featurcs, etc.

VEGETATION - Uee scientific names of plants.

Hydrophytic Vegetation Present?

Hydric Soil Present?

Wefiand Hydrology Present?

Yes

Yes

Yes

VJ No

No

No

v-,--v rl! tho Srmplrd Arca
wlthln e Wethnd? Yer No

Remarks

a) l Absoluto Domlnant lndicator
% Cowr Soecies? StatusTr€€ Stretum (Plot sizel )

1.

2.

3,

4.

nl T = Total Cover
Saolino/Shrub Stratum (Plot slze: )

1.

2.

3,

1.

5. =?-
.so
.sb
s_

= Total Cover
Horb Strstum (Plot size:

-v--trfr--t/ (tr'4c
€ll"l,\

1,

2.

3.

4.

5,

L
7.

8.

9,

I

3j
.?

10.

11.

/D'
Total Cover

Woo{,v Vine Stralum (Plot size:

1.

2.

% Barccround ln Herb Stratum #
e = Toial Cover

Domlnance Tert workrhoet:

Number of Dominant Species
That Are OBL, FACI or FAC:

4L. (A)

Total Number of Dominant
Spsci€s Across All Strata: 7. Ft

lW w"t
Percont of Domlnant Spsdes
That Are OBL, FAGW or FAC:

Prevalence lnder workrhoet:
Tolal 0;6 Cowr of: Multiolv bv:

OBlspecies x1=-
FACWspecles x2= 

-

FACsoecies x3=
FACUspecies x4= 

-

UPLsoecles x5=
Column Tolals: _ (A) _ (B)

Prevahnce lndox = B/A =

Hydrophytlc Vogetrllon lndlcalo]!:

_ 1 - Rapid Test for Hydrophytic Vegetation

!( z - oomtnance Test is >50%

- 
3 - Pr€valgncs lndex is t3,01

- 
4 - Morphological Adaplationsl (Provide supporting

data in Romarks or on a soparalo shoet)

- 
5 - Wetland Non-Vascular Plantsl

- 
Problematic Hydrophytic Vegetationr (Explain)

rlndicators of hydric soil and welland hydrology must
be present, unless disturbed or problematic.

Hydrophytlc
Vogctatlon
Prelent? _1Yer No

Remarks:

US Army Gorps of Engine6rs Western Mountains, Valleys, and Coast - VsrBion 2.0



solL sampttns porn kb

Redox Fealures

tn-- tDuL Llt Lr(

zlocalion: PL=PoreGS=Correred or

absanceto ol
Metrix

R€marks%_ Tsxluro

l,x.nn
Color

Depth
(lnchesl

_ Histosol (Al)
_ Histic Epipedon (A2)

_ Black Histic (43)

_ Hydrogen Sulfide (A4)

_ Depleted Below Dark Surface (Al l)
_ Thld Dart Surface (A12)

_ Sandy Mucky Mineral (S1)

_ Sandy Gleyed Matrix (S4)

Sandy Redox (S5) 
- 

2 cm Muck (A10)

Slripped Matdx (56) 
- 

Red Parent Material OFz)
Loamy Mucky Mlneral (Fl) (ercaPt ilILRA t) 

- 
Very Shallow Dark Surface (TF12)

Loamy Gleyed Matrix (F2) 
- 

Other (Explaln in Rematks)

Depleted Matrix (F3)

Rertox Dark Surface (FO) rlndicators 
of hydrophytic vegetation 8nd

D€pleted Dark Surface (F7) wetland hydrology must be presBnt,

Redox Depresolons (F8) unleos disturbed or problemalic.

Hydrlc Soll lndlc.lon: (Appllcabl€ to all LRRr, unlers oth€mrlas notEd.l lndlcatorr for Problematlc Hydrlc Sollr':

Hydric Soil Proaent? Yog ilo

Rbatrictivo byor (lf prusontt:

Depth (lndres):

Typo:

Remarks:

HYDROLOGY
WeEanATtd rology t ndicaton :

Primrru lndlndnlr {minimum of one reculred: all lhal 2nnlvl

_ Surface Wet€r (Al)

_ High Water Table {A2)

_ Saturatlon (A3)

- 
Water Marta (81)

_ Sediment Deposib (Bz)

_ Drlfi Doposlb (83)

_ Algal Mat or Crust (84)

_ lron Depoeits (85)

_ Suface Soil Cracks (BG)

_ lnundation Vislble on Aerial lmagery (87)

_ Sparsely vegelated Concave Surface {88)

Waler-Slained Leaveu (89) (oxcept

ttRA l,2,4A, and 48)

Salt Grust (811)

Aquatic lnvertebrat$ (813)

Hydrog6n Sulfrde Odor (C1)

Oxldized Rhlzo8pheres along Living Rools (C3)

Presence of Reduced lron (C,l)

Roc€nt lron Reduction in Tilled Soils (CB)

Stunted or Stressed Plants (Dl) (LRR A)

Olher (Explain in Remarks)

Secondrrv lndicatore (2 or more reoulnrdl

_ Watsr-Stained Leaves (BS) (HLRA f , 2,

tlA, and 4Bl

_ Drainage Pattems (B'10)

_ Dry-Season waterTabls (C2)

- 
Saturallon Visible on Aellsl lmagery (Cg)

- 
Geomorphic Position (D2)

_ ShallowAquitard (D3)

* FAGNeulral Tcst (D5)

_ Raised Ant Mounds (DO) (LRR A)

_ Frost-Heave Hummocks (D7)

Fleld Obcewatlons:

Surface Water Presenl?

Water Table Present?

Saluration Plesent?
(lncludes caoillaru ftlnoe)

Yes _ No _ Dopth (inches):

Yea_ No_ Depth (inches):-
Yes _ No _ Depth (inches): Wetlrnd Hydrology Prurentil Yea 

- 

l{o

-flf,3cilbefiecoded Dats (Stieam gauge, monitoring well, aerlal photos, previous inspec{ions), if available:

R€merks:

N[o tl'ra\rrr.t*Du's t]'.r*.'vv I

US Army Corps of Engineers Westem Mountalns, Valleys, and Coaet - Version 2.0





Wetland name or number Wetland A

RATING SUMMARY - Western Washington

Name of wetland (or lD #): Wetland A Date of site visit: 511512023

Rated by K. McArthur, A. Michniak Trained by Ecology? E ves n ruo Date of training Mar-23

HGM Class used for rating Depressional & Flats Wetland has multiple HGM classes? [J Yes ElNo

NOTE: Form is not complete with out the figures requested (figures can be combined).

Source of base aerial photo/map Esri, Maxar, Earthstar Geoq raphics

OVERALL WETLAND CATEGORY III (based on functions Eor special characteristics ! )

1. Category of wetland based on FUNGTIONS

_ Gategory I - Total score = 23 - 27

Gategory II - Total score = 20 - 22

. :*;#ill.+:[i:::::= ]i;l'

2. Gategory based on SPEGIAL CHARACTERISTICS of wetland

CHARACTERISTIC Category

Estuarine

Wetland of High Conservation Value

Bog

Mature Forest

Old Growth Forest

Coastal Lagoon

lnterdunal

None of the above x

Wetland Rating System forWestern WA: 2014 Update
Rating Form - Effective January 1, 2015

Score for each
function based
on three
ratings
(order of ratings
is not
impoftant)

9--H,H,H
8=H,H,M
7=H,H,L
7=H,M,M
6=H,M,L
6=M,M,M
5=H,L,L
5=M,M,L
4=M,L,L
3=L,L,L

FUNCTION
lmproving

Water Quality
Hydrologic Habitat

List appropiate rating (H, M, L)

Site Potential M M L

Landscape Potentia M L H

Value M L L Total

Score Based on
Ratings

b 4 5 15

WSDOT Adapted Form - March 2, 2015



Wetland name or number Wetland A

Maps and Figures required to answer questions correctly for
Western Washington

Deoressional Wetlands

Riverine Wetlands

Lake Frinqe Wetlands

Slooe Wetlands

Wetland Rating System for Western WA: 2014 Update
Rating Form - Effective January 1, 2015 2

Map of: To answer questions: Flsure #
Cowardin plant classes D 1.3, H 1.1,H 1.4 1

Hydroperiods D 1.4, H 1.2 2

Location of outlet (can be added to map of hydropeiods\ D 1.1, D 4.1 2

Boundary of area within 150 ft of the wetland (can be added to another figure) D 2.2, D 5.2 2

Map of the contributinq basin D 4.3, D 5.3 3

1 km Polygon: Area that extends 1 km from entire wetland edge - including
polyqons for accessible habitat and undisturbed habitat

H 2.1, H 2.2,H2.3
4

Screen capture of map of 303(d) listed waters in basin (from Ecology website) D 3.1, D 3.2 5

Screen capture of list of TMDLs for WRIA in which unit is found (from web) D 3.3 6

Map of: To answer questlons: FIgure #
Cowardin plant classes H 1.1, H 1.4

Hydroperiods H 1.2

Ponded depressions R 1.1

Boundary of area within 150 ft of the wetland (can be added to another figurc) R2.4

Plant cover oftrees, shrubs, and herbaceous plants R 1.2, R 4.2

Width of unit vs. width of stream (can be added to another figure ) R 4.1

Map of the contributing basin R 2.2, R 2.3, R 5.2

1 km Polygon: Area that extends 1 km from entire wetland edge - including
polvqons for accessible habitat and undisturbed habitat

H 2.1, H 2.2, H 2.3

Screen capture of map of 303(d) listed waters in basin (from Ecology website) R 3.1

Screen capture of list of TMDLS for WRIA in which unit is found (from web) R 3.2, R 3.3

Map of: To answer questlons: Flsure #

Cowardin plant classes L1.1,L4.1,H 1.1,H 1.4

Plant cover oftrees, shrubs, and herbaceous plants L't.2
Boundary of area within 150 ft of the wetland (can be added to another figurc\ L2.2
1 km Polygon: Area that extends 1 km from entire wetland edge - including

polygons for accessible habitat and undisturbed habitat

H2.1,H2.2,H2.3

Screen capture of map of 303(d) listed waters in basin (from Ecology website) L3.1, L3.2

Screen capture of list of TMDLs for WRIA in which unit is found (from web) L 3.3

lllao of: To answer questlons: Flsure #

Cowardin plant classes H 1.1, H 1.4

Hydroperiods H 1.2

Plant cover of dense trees, shrubs, and herbaceous plants s 1.3

Plant cover ofdense, rigid trees, shrubs, and herbaceous plants

(can be added to another figurc)

s 4.1

Boundary of area within 150 ft of the wetland (can be added to another figurc) s 2.1, S 5.1

1 km Polygon: Area that extends 1 km from entire wetland edge - including

polygons for accessible habitat and undisturbed habitat

H2.1,H2.2,H2.3

Screen capture of map of 303(d) listed waters in basin (from Ecology website) s 3.1, S 3.2

Screen capture of list of TMDLS for WRIA in wirich unit is found (from web) s 3.3

WSDOT Adapted Form - March 2,2015



Wetland name or number Wetland A

HGM Classification of Wetland in Western Washington

For questions 1 -7, the criteria described must apply to the entire unit being rated.
lf hydrologic criteria listed in each question do not apply to the entire unit being rated, you probably have a unit
with multiple HGM classes. ln this case, identify which hydrologic criteria in questions 1 -7 apply, and go to

Question 8.

1. Are the water levels in the entire unit usually controlled by tides except during floods?

E NO-goto2 n YES - the wetland class is Tidal Fringe - go to 1.1

1.1 ls the salinity of the water during periods of annual low flow below 0.5 ppt (parts per thousand)?

E NO - Saltwater Tidal Fringe (Estuarine) ! YES - Freshwater Tidal Fringe
lf your wetland can be c/assifled as a Freshwater Tidal Fringe use the forms for Riverine wetlands.

lf it is Saltwater Tidal Fringe it is an Estuarine wetland and is not scored. This method cannot be
used to score functions for estuarine wetlands.

2. The entire wetland unit is flat and precipitation is the only source (>90%) of water to it.
Groundwater and surface water runoff are NOT sources of water to the unit.

E NO - go to 3 tr YES - The wetland class is Flats
lf your wetland can be classified as a F/afs wetland, use the form for Depressional wetlands.

3. Does the entire wetland unit meet all of the following criteria?
n The vegetated part of the wetland is on the shores of a body of permanent open water (without any

plants on the surface at any time of the year) at least 20 ac (8 ha) in size;
n At least 30% of ihe open water area is deeper than 6.6 ft (2 m).

E NO-goto4 n YES - The wetland class is Lake Fringe (Lacustrine Fringe)

4. Does the entire wetland unit meet all of the following criteria?
[J The wetland is on a slope (s/ope can be very gradual),
n The water flows through the wetland in one direction (unidirectional) and usually comes from seeps. lt

may flow subsurface, as sheetflow, or in a swale without distinct banks.
n tne water leaves the wetland without being impounded.

E NO - go to 5 ! YES - The wetland class is Slope

NOTE: Surface water does not pond in these type of wetlands except occasionally in very small and shallow
depressions or behind hummocks (depressions are usually <3 ft diameter and less than 1 ft deep).

5. Does the entire wetland unit meet all of the following criteria?
n The unit is in a valley, or stream channel, where it gets inundated by overbank flooding

from that stream or river,
n The overbank flooding occurs at least once every 2 years.

E NO-gotoG tr YES - The wetland class is Riverine

NOTE: The Riverine unit can contain depressions that are filled with water when the river is not flooding

Wetland Rating System for Western WA: 2014 Update
Rating Form - Effective January 1, 2015 3 WSDOT Adapted Form - March 2,20'15



Wetland name or number Wetland A

6. ls the entire wetland unit in a topographic depression in which water ponds, or is saturated to the surface, at

some time during the year? This means that any outlet, if present, is higher than the interior of the wetland.

tr NO - go to 7 lZ YES - The wetland class is Depressional

7. ls the entire wetland unit located in a very flat area with no obvious depression and no overbank flooding?
The unit does not pond surface water more than a few inches. The unit seems to be maintained by high
groundwater in the area. The wetland may be ditched, but has no obvious natural outlet.

E NO-goto8 fl YES - The wetland class is Depressional

8. Your wetland unit seems to be difficult to classify and probably contains several different HGM classes. For

example, seeps at the base of a slope may grade into a riverine floodplain, or a small stream within a
Depressional wetland has a zone of flooding along its sides. GO BACK AND IDENTIFY WHICH OF THE

HYDROLOGIC REGIMES DESCRIBED IN QUESTIONS 1-7 APPLY TO DIFFERENT AREAS IN THE UNIT
(make a rough sketch to help you decide). Use the following table to identify the appropriate class to use for the
rating system if you have several HGM classes present within the wetland unit being scored.

NOTE: Use this table only if the class that is recommended in the second column represents 10o/o ot more of
the total area of the wetland unit being rated. lf the area of the HGM class listed in column 2 is less than 1 0olo of
the unit; classify the wetland using the class that represents more than 90% of the total area.

HGM classes within the wetland unit
beinq rated

HGM class to
use in rating

Slope + Riverine Riverine

Slope + Depressional Depressional

Slope + Lake Fringe Lake Frinoe

Depressional + Riverine along stream
within boundary of depression

Depressional

Depressional + Lake Fringe Depressional

Riverine + Lake Fringe Riverine

Salt Water Tidal Fringe and any other

class of freshwater wetland
Treat as

ESTUARINE

If you are stitl unable to determine which of the above criteria apply to your wetland, or if you have more than
2 HGM classes within a wetland boundary, classify the wetland as Depression al for the rating.

NOTES and FIELD OBSERVATIONS

Wetland Rating System for Western WA: 2014 Update
Rating Form - Effective January 1,2015 4 WSDOT Adapted Form - March 2, 2015



D 1.0. Does the site have the potential to improve water quality?

3

D 1.1. Characteristics of surface water outflows from the wetland:

Wetland is a depression or flat depression (QUESTION 7 on key)
with no surface water leaving it (no outlet).
Wetland has an intermiftently flowing stream or ditch, OR highly
constricted permanently flowing outlet.

I Wetland has an unconstricted, or slightly constricted, surface outlet
that is permanently flowing

I Wetland is a flat depression (QUESTION 7 on key), whose outlet is
a permanently flowing ditch.

points = 3

points = 2

points = 1

points = 1

0D 1.2. The soil 2 in below the surface (or duff laver) is true clay or true organic
(use NRCS definitions). Yes=4 No=0

5

D 1.3. Characteristics and distribution of persistent plants (Emergent, Scrub-shrub, and/or
Forested Cowardin classes):

Wetland has persistent, ungrazed, plants > 95o/o of area points = 5

Wetland has persistent, ungrazed, plants > T. ol area points = 3

Wetland has persistent, ungrazed plants > 1/1s of area points = 1

Wetland has persistent, ungrazed plants < 1l6of area points = 0

2

D 1.4. Characteristics of seasonal pondinq or inundation:

Ihrs,s the area that is ponded for at least 2 months. See description in manual.

Area seasonally ponded is > lzlolal area of wetland points = 4

Area seasonally ponded is > % total area of wetland points = 2

Area seasonally ponded is < l+lolal area of wetland points = Q

{0Add the points in the boxes aboveTotalfor D 1

Wetland name or number Wetland A

Rating of Site Potential lf score is: D 12 - '16 =

Rating of Landscape Potential lf score is 3 or4 =

Rating of Value lf score is: 2 -4=H 1=M 0=L

Wetland Rating System for Western WA: 2014 Update
Rating Form - Effective January 1 , 2015

-ll=M 0 - 5 = L Record the rating on the page

or2=M 0 = L Record the rating on the page

Record the rating on the first page

5

0D 2.1. Does the wetland unit receive stormwater discharges? Yes=1 No=0

0D 2.2. ls > 10o/o of the area within 150 ft of the wetland in land uses that
generate pollutants? Yes=1 No=0

0D 2.3. Are there septic systems within 250 ft of the wetland? Yes=1 No=0

,l
D 2.4. Are there other sources of pollutants coming into the wetland that are
not listed in questions D 2/1 - D 2.3?

Source HomelessEncamoments/humanwaste Yes=1 No=0
1Add the points in the boxes aboveTotalfor D 2

3.0,

0D 3.1. Does the wetland discharge directly (i.e., within 1 mi) to a stream, river,
lake, or marine water that is on the 303(d) list? Yes=1 No=0

1
D 3.2. ls the wetland in a basin or sub-basin where an aquatic resource is on the 303(d) list?

Yes=1 No=0

0
D 3.3. Has the site been identified in a watershed or local plan as important for
maintaining water quality (answer YES if there is a TMDL for the basin in
which the unit is found)? Yes=2 No=0

1Totalfor D 3 Add the points in the boxes above

WSDOT Adapted Form - March 2,2015



Wetland name or number ndA

RatingofSitePotential lfscoreis: n12-16=H E6-11 =M 80.5=L Recordtheratingonthefirstpage

Ratingof LandscapePotential lf scoreis: E3=H [1or2=M EO=L Recordtheratingonthefirstpage

Rating Value lf score is 2 -4=H =l Recod the rating on the first page

Wetland Rating System for Western WA: 2014 Update
Rating Form - Effective January 1 , 2015 6

D 4.0. the site have the to reduce and erosion?

4

Wetland is a depression or flat depression with no surface water
leaving it (no outlet)
Wetland has an intermittently flowing stream or ditch, OR highly
constricted permanently flowing outlet
Wetland is a flat depression (QUESTION 7 on key), whose outlet is
a permanently flowing ditch
Wetland has an unconstricted, or slightly constricted, surface outlet

points = 4

points = 2

points = 1

D 4.1

that is nts =

3

the outlet. For wetlands with no outlet, measure from the sufiace of permanent water or if dry, the
deepest part.

Marks of ponding are 3 ft or more above the surface or bottom of outlet
Marks of ponding between 2 ft to < 3 ft from surface or bottom of outlet

E Marks are at least 0.5 ft to < 2 ft from surface or bottom of outlet
tr The wetland is a "headwate/'wetland

Wetland is flat but has small depressions on the surface that trap water points = 1

Points =
points =
Points =
points =

3

upstream basin contibuting surtace water to the wetland to the area of the wetland unit itself.

I The area of the basin is less than 10 times the area of the unit
The area of the basin is 10 to 100 times the area of the unit
The area of the basin is more than 100 times the area of the unit

! Entire wetland is in the Flats class

area4.3.

points
points
points

10D4 Add the in the boxes

D 5.1. Does the wetland unit receive stormwater Yes=1 No= 0

D 5.2. ls > 10o/o of the area within 150 ft of the wetland in land uses that generate excess runoff?
Yes=1 No=0

0

D 5.3. ls more than 25o/o of lhe contributing basin of the wetland covered with intensive human
land uses (residential at >1 residence/ac, urban, commercial, agriculture, etc.)?

Yes=1 No=0
0

Totalfor D 5 Add the points in the boxes above 0

0

matches conditions around the wetland unit being rated. Do not add points. Choose the hiohest

The wetland captures surface water that would otherwise flow down-gradient into areas
where flooding has damaged human or natural resources (e.9., houses or salmon redds):

. Flooding occurs in a sub-basin that is immediately down-
gradient of unit. points = 2

tr o Surface flooding problems are in a sub-basin farther down-
gradient. points = 1

fl Flooding from groundwater is an issue in the sub-basin. points = 1

n The existing or potential outflow from the wetland is so constrained
by human or natural conditions that the water stored by the wetland
cannot reach areas that flood. Explain why points = 0

the

with downstream of the wetland. =Q

0
storage or

Yes=2 No=
D 6.2. Has the site been

rna
as important

flood control
0

WSDOT Adapted Form - March2,2015



These questions apply to wetlands of all HGM classes

HABITAT FUNCTIONS - lndicators that site functions to provide important habitat

H 1.0. Does the site have the potential to provide habitat?
H 1.1 . Structure of plant community: lndicators are Cowardin c/asses and strata within the
Forested c/ass. Check the Cowardin plant classes in the wetland . Up to 10 patches may be
combined for each c/ass fo meet the threshold of % ac or more than 10% of the unit if it is smaller
than 2.5 ac. Add the number of structures checked.

I Aquatic bed 4 structures or more: points = 4
I Emergent 3 structures: points = 2
E Scrub-shrub (areas where shrubs have > 30% cover) 2 structures: points - 1

E Forested (areas where trees have > 30% cover) 1 structure: points = 0
If the unit has a Forested c/ass, check if :

B The Forested class has 3 out of 5 strata (canopy, sub-canopy, shrubs, herbaceous,
moss/oround-cover) that each cover 20o/o within the Forested oolvoon

1

H 1.2. Hydroperiods
Check the types of water regimes (hydroperiods) present within the wetland. The water regime
has to cover more than 10% of the wetland or lr ac to count (see fexf for descriptions of
hydroperiods).

E Permanently flooded or inundated 4 or more types present: points = 3
E Seasonally flooded or inundated 3 types present: points = 2
! Occasionally flooded or inundated 2 types present: points = 1

E Saturated only 1 types present: points = 0
! Permanently flowing stream or river in, or adjacent to, the wetland
E Seasonally flowing stream in, or adjacent to, the wetland
tr Lake Fringe wetland 2 points
n Freshwater tidaf wetland 2 points

1

H 1.3. Richness of plant species
Count the number of plant species in the wetland that cover at least 10 d.
Different patches of the same species can be combined to meet the size threshold and you do not
have to name the specles. Do not include Eurasian milfoil, reed canarygrass, purple
I oosestrife, Canad i an th istle

lf you counted: > 19 species
5 - 19 species
< 5 species

points = 2
points = 1

points = 0

1

H 1.4. lnterspersion of habitats
Decide from the diagrams below whether interspersion among Cowardin plants classes
(described in H 1 .1), or the classes and unvegetated areas (can include open water or mudflats) is

high, moderate, low, or none. lf you have four or more p/anf c/asses or three c/asses and open
water, the rating is always high.

None = 0 points Low = 1 point Moderate = 2 points

All three diagrams
in this row are
HIGH = 3 points

1

Wetland name or number Wetland A

Wetland Rating System for Western WA: 2014 Update
Rating Form - Effective January 1 , 2015 7 WSDOT Adapted Form - March 2,2015



Wetland name or number A

RatingofSitePotential lfScoreis: !15-18=H D7-14=M @0-6=L Recordtheratingonthefirstpage

Rating of Landscape 4-6=H 1 = llfl <1=L on page

Rating of Value lf Score is: fl 2 = H I =M E0=L Recod the nting on the first page

Wetland Rating System for Westem WA: 2014 Update
Rating Form - Effeclive January 1 , 2015

H 1.5. Special habitat features:
Check the habitat features that are present in the wetland. The number of checks rs the number of
points.

E Large, downed, woody debris within the wetland (> 4 in diameter and 6 ft long)
! Standing snags (dbh > 4 in) within the wetland
E Undercut banks are present for at least 6.6 ft (2 m) and/or overhanging plants extends

at least 3.3 ft (1 m) over a stream (or ditch) in, or contiguous with the wetland, for at
least 33 ft (10 m)

tr Stable steep banks of fine material that might be used by beaver or muskrat for denning
(> 30 degree slope) OR signs of recent beaver activig are present (cut shrubs ortrees
that have not yet weathered where wood is exposed)

E At least % ac of thin-stemmed persistent plants or woody branches are present in areas
that are permanently or seasonally inundated (structures for egg-laying by amphibians)

El lnvasive plants cover less than 25o/o of the wetland area in every stratum of plants (see
H 1.1 for list of strata\

2

Totalfor H 1 Add the points in the boxes above 6

H 2.0. Does the have the potential to the habitat function of the site?
H 2.1 Accessible habitat (include only habitat
Calculate:

15 % undisturbed habitat + (

lf total accessible habitat is:

t tlr las.svo; of 1 km Polygon
20 - 33o/o of 1 km Polygon
10 - 19o/o of 1 km Polygon

50 % moderate & low intensity land uses l2) = 4go1o

=Q<'l0o/o of 1 km

points = 3
points = 2
points = 1

3

Undisturbed habitat > 50o/o of Polygon
Undisturbed habitat 10 - 5oo/o and in 1-3 patches
Undisturbed habitat 10 - 50% and > 3 patches

habitat in 1 km Polygon around the wetland.

rbed habitat + ( 50 % moderate & low intensity land uses l2l = 55o1o

Undisturbed < 10o/o of 1 km
points = 1

Calculate:
30 % undistu

Points =
points =

3

H 2.3 Land use intensity in 1 km Polygon: lf
> 50o/o of 1 km Polygon is high intensity land use
< 50% of 1km ts

points = (-2)

=Q
0

forH2 Add the in the boxes r
H 3.0. ls the habitat provided by the site valuable to society?
H 3.1. Does the site provide habitat for species valued in laws, regulations, or policies? G/,oose
only the highest score that applies to the wetland being rated .

Site meets ANY of the following criteria: points = 2
n lt has 3 or more priority habitats within 100 m (see next page)
I lt provides habitat for Threatened or Endangered species (any plant

or animal on the state or federal lists)
! lt is mapped as a location for an individual WDFW priority species
tr lt is a Wetland of High Conservation Value as determined by the

Department of Natural Resources
n lt has been categorized as an important habitat site in a local or

regional comprehensive plan, in a Shoreline Master Plan, or in a
watershed plan

Site has 1 or 2 priority habitats (listed on next page) with in 100m points = 1

Site does not meet anv of the criteria above ooints = 0

0

8 WSDOT Adapted Form - March 2, 2015



Wetland name or number A

WDFW Priority Habitats

Prioritv habitats listed bv WDFW (see complete descriptions of WDFW priority habitats, and the counties in

which they can be found, in: Washington Department of Fish and Wildlife. 2008. Priority Habitat and Species
List. Olympia, Washington. 177 pp.
http:i/wdfw.wa.oov/oublications/0O165/wdfw00165.pdf or access the list from here:
http ://wdfw.wa. qov/conservation/ph s/l isU

Count how many of the following priori$ habitats are within 330 ft (1 00 m) of the wetland unit: IVOIE; Ihls
question is independent of the land use between the wetland unit and the priority habitat.

n Aspen Stands: Pure or mixed stands of aspen greater than 1 ac (0.4 ha).

! Biodiversity Areas and Gorridorc: Areas of habitat that are relatively important to various species of
native fish and wildlife (fulldescriptions in WDFW PHS report).

tr Herbaceous Balds: Variable size patches of grass and forbs on shallow soils over bedrock.

tr Old-growth/Mature forests: Old-qrowth west of Cascade crest - Stands of at least 2 tree species,
forming a multi-layered canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha) >

32 in (81 cm) dbh or > 200 years of age. Mature forests - Stands with average diameters exceeding
21 in (53 cm) dbh; crown cover may be less than 100o/o; decay, decadence, numbers of snags, and
quantity of large downed material is generally less than that found in old-growth; 80-200 years old
west of the Cascade crest.

n Oregon White Oak: Woodland stands of pure oak or oaUconifer associations where canopy
coverage of the oak component is important (full desciptions in WDFW PHS report p. 158 - see web
link above).

! Riparian: The area adjacent to aquatic systems with flowing water that contains elements of both
aquatic and terrestrial ecosystems which mutually influence each other.

tr Westside Prairies: Herbaceous, non-forested plant communities that can either take the form of a
dry prairie or a wet prairie (full desciptions in WDFW PHS repoft p. 161 - see web link above).

tr lnstream: The combination of physical, biological, and chemical processes and conditions that
interact to provide functional life history requirements for instream fish and wildlife resources.

tr Nearchore: Relatively undisturbed nearshore habitats. These include Coastal Nearshore, Open
Coast Nearshore, and Puget Sound Nearshore. (fulldesciptions of habitats and the definition of
relatively undisturbed are in WDFW report - see web link on previous page).

n Gaves: A naturally occurring cavity, recess, void, or system of interconnected passages under the
earth in soils, rock, ice, or other geological formations and is large enough to contain a human.

tr Gliffis: Greater than 25 ft (7 .6 m) high and occurring below 5000 ft elevation.

tr Talus: Homogenous areas of rock rubble ranging in average size 0.5 - 6.5 ft (0.15 - 2.0 m),

composed of basalt, andesite, and/or sedimentary rock, including riprap slides and mine tailings. May
be associated with cliffs.

tr Snags and Logs: Trees are considered snags if they are dead or dying and exhibit sufficient decay
characteristics to enable cavity excavation/use by wildlife. Priority snags have a diameter at breast
height of > 20 in (51 cm) in western Washington and are > 6.5 ft (2 m) in height. Priority logs are > 12

in (30 cm) in diameter at the largest end, and > 20 ft (6 m) long.

Note: All vegetated wetlands are by definition a priority habitat but are not included in this list because they are
addressed elsewhere.

Wetland Rating System for Western WA: 2014 Update
Rating Form - Effective January 1, 2015 I WSDOT Adapted Form - March 2,2015



SC 1.0. Estuarine Wetlands
Does the wetland meet the following criteria for Estuarine wetlands?

! The dominant water regime is tidal,
! Vegetated, and
tl With a salinity greater than 0.5 ppt

E Yes - Go to SC 1.{ El No = Not an estuarine wetland
Is the wetland within a NationalWildlife Refuge, National Park, National Estuary
Reserve, Natural Area Preserve, State Park or Educational, Environmental, or Scientific
Reserve designated under WAC 332-30-151?

I Yes = cateqorv I E No - Go to SG 1.2

sc 1.1

ls the wetland unit at least 1 ac in size and meets at leasl two of the following three conditions?
The wetland is relatively undisturbed (has no diking, ditching, filling, cultivation, grazing,
and has less than 10% cover of non-native plant species. (lf non-native species are
Spaftina, see page 25)
At least T, ol lhe landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-
grazed or un-mowed grassland.
The wetland has at least two of the following features: tidal channels, depressions with
open water, or contiguous freshwater wetlands.

E Yes = Gateoorv I Fl No = Cateooru II

sc 1.2.
n

SC 2.0. Wetlands of High Gonseruation Value (WHCV)
SC 2.1 . Has the WA Department of Natural Resources updated their website to include the list

of Wetlands of High Conservation Value?
I Yes- GotoSC 2.2 E No- GotoSG 2.3

SC 2.2. ls the wetland listed on the WDNR database as a Wetland of High Conservation Value?
n Yes = CategoryI E No = NoIWHGV

SC 2.3. ls the wetland in a Section/Township/Range that contains a Natural Heritage wetland?
hft p://www1 . dnr.wa.qov/nhpirefdesUdatasearch/wnhpwetlands. pdf

n Yes - Gontact WNHP/WDNR and to SC 2.4 E No = Not WHCV
SC 2.4. Has WDNR identified the wetland within the S/T/R as a Wetland of High Conservation

Value and listed it on their website?
I Yes = Gateqonr I El No = Not WHGV

SG 3.0. Bogs
Does the wetland (or any part of the unit) meet both the criteria for soils and vegetation
in bogs? Use the key below. If you answer YES you will still need to rate the
wetland based on its functions.

SC 3.1. Does an area within the wetland unit have organic soil horizons, either peats or mucks,
that compose 16 in or more of the first 32 in of the soil profile?

! Yes - Go to Sc 3.3 El No - Go to sc 3.2
SC 3.2. Does an area within the wetland unit have organic soils, either peats or mucks, that are

less than 16 in deep over bedrock, or an impermeable hardpan such as clay or volcanic
ash, or that are floating on top of a lake or pond?

nYes-GotoSC 3.3 E No= ls nota bog
SC 3.3. Does an area with peats or mucks have more lhan 70o/o cover of mosses at ground

level, AND at least a 30% cover of plant species listed in Table 4?
! Yes = ls a Gategory I bog E No - Go to SC 3.4

NOTE: lf you are uncertain about the extent of mosses in the understory, you may
substitute that criterion by measuring the pH of the water that seeps into a hole dug at
least 16 in deep. lf the pH is less than 5.0 and the plant species in Table 4 are present,

the wetland is a bog.
SC 3.4. ls an area with peats or mucks forested (> 30% cover) with Sitka spruce, subalpine fir,

western red cedar, western hemlock, lodgepole pine, quaking aspen, Engelmann
spruce, or western white pine, AND any of the species (or combination of species) listed
in Table 4 provide more than 30olo of the cover under the canopy?

I Yes = ls a Gateooru I boo Fl No = ls not a boo

Wetland name or number Welland A

Wetland Rating System for Western WA: 2014 Update
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Wetland name or number A

Wetland Rating System for Western WA: 2014 Update
Raling Form - Effective January 1 , 201 5

SC 4.0. Forested Wetlands
Does the wetland have at least 1 contiquous acre of forest that meets one of these
criteria for the WA Department of Fish and Wildlife's forests as priority habitals? If you
answer YES you will still need to rate the wetland based on its functions.

tr Old-growth forests (west of Cascade crest): Stands of at least two tree species,
forming a multi-layered canopy with occasional small openings; with at least 8 trees/ac
(20 trees/ha) that are at least 200 years of age OR have a diameter at breast height
(dbh) of 32 in (81 cm) or more.

! Mature forests (west of the Cascade Crest): Stands where the largest trees are 80- 200
years old OR the species that make up the canopy have an average diameter (dbh)

exceeding 21 in (53 cm).

[] Yes = Cateool I Fl No = Not a forested wetland for this section
SG 5.0. Wetlands in Coastal Lagoons

Does the wetland meet all of the following criteria of a wetland in a coastal lagoon?
n The wetland lies in a depression adjacent to marine waters that is wholly or partially

separated from marine waters by sandbanks, gravel banks, shingle, or, less frequently,
rocks

tr The lagoon in which the wetland is located contains ponded water that is saline or
brackish (> 0.5 ppt) during most of the year in at least a portion of the lagoon (needs to
be measured nearthe bottom)

L Yes - Go to SC 5.1 E No = Not a wetland in a coastal lagoon
SC 5.1. Does the wetland meet all of the following three conditions?

! The wetland is relatively undisturbed (has no diking, ditching, filling, cultivation, grazing),

and has less than 20o/o cover of aggressive, opportunistic plant species (see list of
species on p. 100).

tr At least 3A ol lhe landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-
grazed or un-mowed grassland.

tr The wetland is larger than 1/,r0 ac (4350 ft2)

! Yes = Gateqory I E No = Cateqorv II
SC 6.0. lnterdunal Wetlands

ls the wetland west of the 1889 line (also called the Western Boundary of Upland
Ownership or WBUO)? lf you answer yes you will still need to rate the wetland
based on iE habitatfunctions.
ln practicalterms that means the following geographic areas:

! Long Beach Peninsula: LandswestofSR 103
tr Grayland-Westport Lands west of SR 105
n Ocean Shores-Copalis: Lands west of SR 115 and SR 109

I Yes - Go to SC 6.1 [ No = Not an interdunal wetland for rating
SC 6.1. ls the wetland 1 ac or larger and scores an 8 or 9 for the habitat functions on the form

(rates H,H,H or H,H,M for the three aspects of function)?
n Yes = Category I E No - Go to SG 6.2

SC 6.2. ls the wetland 1 ac or larger, or is it in a mosaic of wetlands that is 1 ac or larger?
E Yes = Category II E No - Go to SG 6.3

SC 6.3. ls the unit between 0.1 and 1 ac, or is it in a mosaic of wetlands that is between 0.1 and
"l ac?

I yes = Gateqory III E No = GategoryIV
Category of wetland based on Special Gharacteristics
lf you answered No for all tvpes, enter "Not Applicable" on Summary Form

Not Applicable

11 WSDOTAdapted Form - March 2,2015
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Port Townsend Evans Vista Housing Development:

Appendix E-Photos
G

CONTTUENCE
TNVIRONMTNTAL COMPANY

Photo 1. Soilprofile attest plot (TP-l)

July 2023

Photo 2. View from TP-l facing north
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Photo 3. Soil profile atTP-Z

July 2023

Photo 4. View from TP-2 facing east
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Port Townsend Evans Vista Housing Development: Appendix E-Photos
G
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Photo 5. Soil profile at TP-3

July 2023

Photo 6. View of TP-3 facing east
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Port Townsend Evans Vista Housing Development: Appendix E-Photos
G

CoTTIUENCE
ENVIRONMENTAL COMPANY

Photo 7. Soil profile at TP-4

July 2023

Photo 8. View from TP-4 facing west
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Photo 9. Soil profile at TP-5

July 2023

Photo 10. View of TP-5 facing north
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Port Townsend Evans Vista Housing Development: Appendix E-Photos
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Photo 11. Soil profile at TP-6

July 2023

Photo 12 View of TP-6 facing northwest

Page E{
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Photo 13. Stormwater retention pond facing northeast

July 2023

Photo 14. View from stormwater retention pond facing southwest
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