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PROJECT ENGINEERS CERTIFICATION 
 
“I hereby certify that this Drainage and Erosion Control Plan for Ritchie Brothers 
Lewis County has been prepared by me or under my supervision and meets 
minimum standards of Lewis County and the Stormwater Management Manual for 
Western Washington and normal standards of engineering practice. I hereby 
acknowledge and agree that the jurisdiction does not and will not assume liability for 
the sufficiency, suitability, or performance of drainage facilities designed by me.” 
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PART 1 – PROJECT OVERVIEW and MAPS  
 

Permit Requested   Stormwater 
 
Other Permits Required  NPDES Construction Permit 
     Army Corp. 404 Permit 
      
Agency Permit No.   Pending 
 
Site Address:    Military Road  
     Lewis County, WA 

 
Parcel Numbers: 014859000000, 014860001000, 014860002000, 
  014860003000, 014860004000, 014860006000,  
 014860007000, 014860008000, 014860009000,  
 014860010000, 014860011000, 014872008002,  
 014872008003, 014872008004 
 
Section, Township, Range:  Section 17 

Township 18 North 
Range 1 West, W.M. 

 
Total Site Area:   203.24 Acres 
Acreage Developed:   145.0 Acres 
Acreage Re-developed  0.0 Acres 
 
Zoning:    RDD-10 
WaterShed:    Stearns Creek Watershed – North Basin 
     Olequa Creek Watershed – South Basin 

   

Project Overall Description 
The project site is located southeast of the City of Napavine in Lewis County, 
Washington.  The site is not within the incorporated limits of the City of Napavine 
and/or the City’s urban growth boundary.  The property is bordered to the east by 
Interstate 5 (I-5), to the west by North Military Road, to the south by Avery Road West, 
and to the north by Koontz Road.  The project site consists of a large farm parcel used 
for hay and grazing of cattle along with two undeveloped subdivisions consisting of 
fourteen 2 to 5 acre residential lots.  Existing access to the farm parcel consists of 
multiple gated farm accesses off North Military Road.  There are no constructed 
accesses to the fourteen residential parcels; however, easements were created as 
part of the subdivision process that provides access to these lots once a private road 
is constructed.   
 
The project proposes to convert the large farm parcel and residential lots into a 
commercial equipment auction yard facility.  Access to this facility will be from Avery 



 

Road West, approximately 300 feet west of the southbound off ramp of I-5.  A new 
impervious private road will be constructed within the approximate limits of the existing 
private road easements prepared as part of the original subdivision of the residential 
properties.  Development of this project will require design of a new private water 
system for potable water and fire flow facilities, onsite commercial septic disposal 
system, and stormwater, water quality and flow control facilities.  The main purpose of 
this site plan report is to outline the proposed design of the onsite stormwater control 
systems.  Approximately 63 percent of the site will be converted from native ground to 
impervious surfaces as part of the construction of the equipment yard, building and 
access road improvements.  A detailed analysis of the preliminary stormwater design 
is included in Part 5 of this site plan report. 

Proposed Flow Control Improvements 
The flow control facilities proposed for this project were designed and modeled using 
the latest edition of the Western Washington Hydrology Manual Continuous Simulation 
Program.  The facility consists of two main drainage basins within sub-basins in each 
basin that will utilize detention ponds with metered outlets for flow control. The 
applicant will also be requesting a dam safety exemption from the Department of 
Ecology for the onsite ponds. The pond designs meet the requirements for the 
exemption and it is RBE’s engineering opinion that the downstream drainage corridor 
is of low risk hazard. A formal submittal of this Drainage Site Plan Report will be 
submitted to the DOE requesting their review and exemption. 

Proposed Water Quality Improvements 
The water quality improvements for the project site runoff consist of wetpond facilities 
set within the limits of the stormwater flow control ponds. The main access road into 
the site will utilize bio-filtration swales to treat the runoff from the new road.  A detailed 
analysis and calculations for the wetpond and bio-filtration sizing is included in Part 5 
of this site plan report. 

Proposed Conveyance System 
The proposed conveyance systems will consist of concrete catch basins and PVC pipe 
in various sizes to collect and convey stormwater to the proposed water quality and 
flow control ponds.  Roof runoff will be tightlined to nearby catch basins for discharge 
to the stormwater ponds.  The proposed conveyance system will be sized to 
accommodate a minimum of the 25-year storm event.   

Proposed Discharge Location 
The project site is split by two separate watersheds which include the Stearns Creek 
watershed draining to the north and the Olequa Creek watershed that drains to the 
south.  The proposed stormwater designs for the north and south basins will provide 
the flow control and water quality treatment while discharging to the existing 
downstream drainage course.  The site grading will not redirect any stormwater from 
its current drainage basin as required by the Stormwater Management Manual for 
Western Washington (SMMWW).  The south basin will discharge to the existing 
associated wetland corridor which drains southwest to the intersection of Avery Road 
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West and North Military Road.  The north basin stormwater ponds will discharge to the 
existing stream that traverses east to west across the north end of the property and 
underneath North Military Road.  These are the existing drainage basin discharge 
locations for the respective north and south basins. 

Downstream Condition 
Both the north and south drainage basins discharge to drainage ways that converse 
through existing medium to large acreage residential lots.  A detailed review and 
description of these downstream conditions can be found in Part 3 of this site plan 
report. 
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Ritchie Brothers Site Plan 
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PART 2 – EXISTING CONDITIONS SUMMARY  

Project Topography 
Using the Lewis County aerial 2-foot contour mapping, the site topography for the 
north basin drains south to north towards Koontz Road with a peak elevation of 502 
feet at the high point along the watershed boundary to a discharge location at North 
Military Road with an elevation of 460 feet.  Within this basin there are two agricultural 
ditches and a stream that flows east to west towards North Military Road. 
 
The south drainage basin drains to the southeast with a peak elevation of 502 feet to 
the elevation of 476 at the natural discharge location of the onsite wetlands at the 
southern tip of the property.  
 
Both basins slope north and south at a gentle grade of 2 to 4 percent.   

Land Use and Ground Cover 
The majority of the project site is used as pasture land for grazing of cattle and 
harvesting of hay during the summer months.  Due to the grazing and hay harvesting, 
the majority of the site is field grass with a small stand of timber located on the upper 
elevations of the site.   

Natural or Man Made Drainage Patterns 
The northern portion of the site used for cattle grazing includes four agricultural 
ditches as shown on the enclosed site plan and outlined in the Ecological Land 
Services (ELS) wetland report prepared for this project.  These agricultural drainage 
ditches do not redirect any basin waters outside of its original drainage basin and 
discharge location at the intersection of Koontz Road and North Military Road.  At the 
northeast corner of the property a 24-inch diameter culvert discharges water from the 
eastside of I-5 into the stream that runs east to west along the north end of the 
property.  This onsite stream also collects runoff from a portion of the southbound 
lanes of I-5 via the roadside ditch system.   

Tributary and Discharge Points of Flow 
As discussed in the previous paragraphs there will be two points of discharge for the 
project.   
 
The north basin will discharge to the culvert underneath North Military Road at the 
intersection of North Military Road and Koontz Road. The area tributary to this location 
consists of 226 acres of undeveloped land on the east side of I-5 and the project site. 
 
The south stormwater basin will discharge into the existing delineated wetland areas 
and will leave the property at its existing discharge point at the southern end of the 
property.  Approximately 174 acres of land is tributary to the culverts at the 
intersection of Avery Road and N. Military Road. The runoff from the east side of the I-



 

5 will bypass the onsite stormwater ponds and continue in its original flow paths.  

Historical Drainage Problems 
RBE is not aware of any historical drainage problems with the existing site. The 
northern discharge point consists of a 24-inch culvert under North Military Road that is 
normally submerged and will likely have capacity problems during a heavy storm event 
and may backup into the site during extreme storm events.  RBE met Lewis County 
Public Works onsite and they are currently in the process of redesigning the 
intersection of North Military Road and Koontz Road to allow better truck turning 
maneuvers.  This project also includes providing stormwater improvements for the 
new impervious surfaces created by this project and Lewis County plans on replacing 
the submerged culvert with a bottomless box culvert due to the fish bearing 
classification of the stream.  RBE will work with Lewis County to provide our mitigated 
flows to this point for their use in designing the new box culvert crossing under North 
Military Road.   

Existing Utilities (Storm, Sewer, Water) 
The existing utilities onsite include power for an onsite irrigation well. There are 
currently no sewer or potable water service for the farm parcel and/or 14 undeveloped 
residential parcels that make up this project.   

Erosion Potential 
Erosion of the site is moderate based on the NRCS Soil Survey for the onsite soil 
classifications.  As part of the development plans a detailed Erosion Control Plan and 
Storm Water Pollution Prevention Plan will be prepared for use during site construction 
to minimize erosion and migration of sediment within and off the site. 

Critical Areas Onsite 
The site includes small wetland areas as delineated by Ecological Land Services as 
part of the preliminary review of the property.  A copy of the Wetland Delineation 
Report has been submitted with the Special Use Application for this project.  Please 
see that report for a detailed analysis of the onsite wetlands and drainage ditches. 

Existing Fuel Storage Tanks  
Review of the onsite parcels resulted in no evidence of existing fuel storage tanks 
above or below ground for this property.  A check of the LUST list does not include 
any buried tanks for the property.  Our access road does cross by the existing Texaco 
gas station which does incorporate underground fuel tanks in its operations.   

Groundwater Wells   
The large farm parcel includes an existing irrigation well based on our site review of 
the property.  Review of the Washington State Department of Health well log search 
did not find any additional wells and/or even the irrigation well for the project 
boundaries.  The existing irrigation well will be abandoned as part of the site 
development and a new potable water well will be drilled to provide water service to 
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the auctioneering facility and to provide water for the necessary fire flow reservoir for 
fire protection. 

Septic Systems  
The proposed development will require design and construction of a new onsite 
commercial septic system to collect and discharge sewage in a pressure designed 
style septic system.  The system will be sized with surge tanks to accommodate the 
four to five auction events conducted onsite.  These surge tanks will hold the sewage 
and programmable timers will discharge the sewage at set times between the main 
events to even out the discharge per State and Lewis County regulations.   

Aquifer Recharge Area 
Based on RBE’s review of the available GIS data from NRCS and of the geotechnical 
report prepared by Insight Geologic, this area is not part of an aquifer recharge area. 

Wellhead Protection Area 
The site is not within any wellhead protection areas for public utilities.  The site is 
surrounded by large open fields to the west and commercial and/or residential 
properties to the north, I-5 to the east, and residential lands to the south.  Review of 
the properties did not identify any private residential wells within 100 feet of the 
development areas of the site.  As part of the project there will be a minimum 200-foot 
buffer from Koontz Road and a proposed 100-foot buffer from North Military Road and 
a minimum 200-foot buffer along the residential homes along the southwest corner of 
the parcel.  Based on this we do not anticipate any impacts to adjacent property 
private wells as a result of the proposed project.   

Stormwater Basin Plan 
RBE is not aware of any flood studies or basin planning done for this area. 

Flood Hazard Zone 
The proposed site is not listed on any FEMA Firm maps and is not within a flood 
hazard zone.  The stream that traverses from east to west on the north end of the 
property could experience minor flooding during extreme events; however, we are not 
aware of any flood hazards for this stream at this time. 

Onsite Soils and Geology 
RBE staff reviewed the onsite soils information provided by NRCS.  The following 
pages included copies of the site map and soil descriptions that make up the property 
geology.  The majority of the site consists of Prather silty clay loam and the stream to 
the north and wetland areas to the south consist of Lacamas silt loam.  In addition to 
the NRCS information, Insight Geologic conducted a geotechnical report for the 
northern portion of the farmland areas which verified the Prather silty loam soil 
classification.  No infiltration testing was done as part of the geotechnical report and 
we do not anticipate any measurable infiltration capacity of the onsite soils based on 
our review of the geotechnical report and the NRCS soil data. 
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NCRS Soil Survey Data 
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PART 3 – OFFSITE ANALYSIS REPORT  

Quantitative Analysis 

North Basin – Stearns Creek Watershed 
RBE staff visually inspected the drainage corridor within ¼ mile downstream of the 
proposed north drainage basin for the proposed project.  The proposed stormwater 
flow control ponds will discharge to the existing onsite stream which flows underneath 
Military Road at Point A on the following map and continues along Koontz Road in the 
County right-of-way in a trapezoidal shaped ditchline labeled Segment 1.  This 
segment of drainage consists of grass in the bottom of the swale and appears to be 
periodically cleaned out by Lewis County as part of their road maintenance.  
Approximately 750 feet from the intersection of Military Road the roadside swale turns 
into a vegetated conveyance swale labeled Segment 2 on the following basin map.  
This vegetated swale opens up into a grass trapezoidal swale labeled Segment 3 
which runs for an additional 675 lineal feet to Point B as shown on the map.  Point B 
includes two 24-inch concrete culverts underneath Jordan Road which discharges into 
a larger vegetated wetland area labeled Segment 4. 
 
From this review of the downstream drainage, one visual drainage problem was 
identified at Point A which is the existing 24-inch culvert under Military Road.  Due to 
the flat grades of the downstream drainage, this culvert appears to be 80 percent 
submerged at all times during the winter months. 
 
RBE completed an upstream existing condition basin analysis for Points A and B as 
shown on the downstream analysis map.  Using WWHM Stormwater Model, we 
calculated the following storm event flows for the 2, 10, 25 and 100-year events to see 
if the existing culverts were undersized.  Below is a summary chart representing the 
modeled storm flows and the calculated culvert capacities. 
 

 
North  Basin Existing Culverts 

Culvert ID 
Point Diameter 

(Inches) 
Slope 

(%) Material 

Existing 
Flow 100 

yr. 
(cfs) 

Max 
Flow 
(cfs) 

Pass /Fail 

1 24 1.0 Concrete 26.33 22.62 Fail 
2 2-24 1.0 Concrete 43.68 52.66 Pass 

 
The results of our analysis shows the existing 24-inch culvert at Point A is undersized 
without being submerged and would need to be upsized and/or additional culverts 
installed to meet the flow amounts.  It is our understanding that Lewis County is 
currently designing an intersection improvement project for this area which includes 
upsizing this culvert to a box culvert.  We will coordinate with Lewis County with 



 

results of our analysis so they can adequately provide drainage underneath Military 
Road for the existing and post-developed conditions of our project. 
 
Our analysis of Point 2 resulted in the dual 24-inch diameter culverts having sufficient 
capacity to convey the 100-year storm without overtopping of Jordan Road. 
 
All three trapezoidal swale areas that include segments 1, 2 and 3 can convey the 
100-year flow event. FlowMaster software data output is included after this section for 
each segment. 
 
The flows to these areas will not increase due to the new proposed development. The 
new storm ponds will detain the necessary volumes of water to release runoff at the 
pre-developed flow rates from the existing site conditions. 
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WWHM and FlowMaster Data Output  
 
The following data output results and basin map is for the North Basin. 
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Western Washington Hydrology Model   
                    PROJECT REPORT  
_________________________________________________________ 
 
Project Name:   Ritchie Brothers Lewis County 
Site Address:   Military Road  
City        :    Lewis County  
Report Date :   2/25/2010  
Gage        :    Longview  
Data Start  :    1955/10/01  
Data End    :    1993/09/30  
Precip Scale:    0.86  
WWHM3 Version:     
_________________________________________________________ 
 
PREDEVELOPED LAND USE   
 
Name      :  Basin  A (Tributary to Point A) North Basin 
Bypass:  No  
 
GroundWater:  No  
 
Pervious Land Use        Acres    
C, Forest, Flat                 38  
C, Pasture, Flat             178.93  
  
Impervious Land Use         Acres   
 ROADS FLAT                   9.77  
 
_________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
_________________________________________________________ 
 
 
Name      :  Basin  A+B (Tributary to Point B) North Basin 
Bypass:  No  
 
GroundWater:  No  
 
Pervious Land Use      Acres    
C, Pasture, Flat          330.64  
C, Forest, Flat              38  
  
Impervious Land Use         Acres   
 ROADS FLAT                   11.57  
 
_________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
_________________________________________________________ 
 



 

MITIGATED LAND USE   
 
_________________________________________________________ 
 
                     ANALYSIS RESULTS  
 
Flow Frequency Return Periods for Predeveloped.  POC #1 (Basin A) 
Return Period         Flow(cfs)  
2 year                  7.857686  
5 year                  12.169513  
10 year                 15.296019  
25 year                 19.519881  
50 year                 22.85003  
100 year                26.328169  
 
Flow Frequency Return Periods for Mitigated.  POC #1 (Basin A) 
Return Period         Flow(cfs)  
2 year                  7.857686  
5 year                  12.169513  
10 year                 15.296019  
25 year                 19.519881  
50 year                 22.85003  
100 year                26.328169  
_________________________________________________________ 
 
Yearly Peaks for Predeveloped and Mitigated.  POC #1  
Year         Predeveloped    Mitigated   
1957          15.067         15.067  
1958          12.758         12.758  
1959          12.508         12.508  
1960          9.107          9.107  
1961          13.528         13.528  
1962          11.039         11.039  
1963          10.356         10.356  
1964          21.143         21.143  
1965          10.083         10.083  
1966          6.762          6.762  
1967          4.656          4.656  
1968          5.776          5.776  
1969          3.825          3.825  
1970          6.352          6.352  
1971          6.237          6.237  
1972          8.279          8.279  
1973          7.991          7.991  
1974          6.158          6.158  
1975          12.008         12.008  
1976          10.556         10.556  
1977          4.976          4.976  
1978          2.746          2.746  
1979          17.927         17.927  
1980          7.162          7.162  
1981          6.652          6.652  
1982          5.978          5.978  
1983          10.128         10.128  
1984          7.157          7.157  
1985          8.338          8.338  
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1986          3.159          3.159  
1987          22.087         22.087  
1988          11.531         11.531  
1989          4.769          4.769  
1990          3.349          3.349  
1991          13.968         13.968  
1992          5.709          5.709  
1993          3.750          3.750  
1994          6.308          6.308  
_________________________________________________________ 
 
Ranked Yearly Peaks for Predeveloped and Mitigated.  POC #1  
Rank     Predeveloped        Mitigated   
1        22.0873             22.0873  
2        21.1427             21.1427  
3        17.9267             17.9267  
4        15.0670             15.0670  
5        13.9680             13.9680  
6        13.5282             13.5282  
7        12.7583             12.7583  
8        12.5077             12.5077  
9        12.0082             12.0082  
10       11.5308             11.5308  
11       11.0385             11.0385  
12       10.5562             10.5562  
13       10.3562             10.3562  
14       10.1279             10.1279  
15       10.0825             10.0825  
16       9.1070              9.1070  
17       8.3382              8.3382  
18       8.2790              8.2790  
19       7.9906              7.9906  
20       7.1625              7.1625  
21       7.1572              7.1572  
22       6.7620              6.7620  
23       6.6518              6.6518  
24       6.3519              6.3519  
25       6.3082              6.3082  
26       6.2371              6.2371  
27       6.1581              6.1581  
28       5.9780              5.9780  
29       5.7760              5.7760  
30       5.7092              5.7092  
31       4.9757              4.9757  
32       4.7689              4.7689  
33       4.6564              4.6564  
34       3.8252              3.8252  
35       3.7502              3.7502  
36       3.3489              3.3489  
37       3.1588              3.1588  
38       2.7461              2.7461  
_________________________________________________________ 
 
POC #1  
The Facility PASSED  
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The Facility PASSED.  
  
Flow(CFS) Predev  Dev Percentage Pass/Fail  
3.9288    2011    2011   100    Pass  
4.1200    1775    1775   100    Pass  
4.3111    1571    1571   100    Pass  
4.5022    1374    1374   100    Pass  
4.6933    1211    1211   100    Pass  
4.8845    1082    1082   100    Pass  
5.0756    962     962    100    Pass  
5.2667    859     859    100    Pass  
5.4578    780     780    100    Pass  
5.6490    710     710    100    Pass  
5.8401    636     636    100    Pass  
6.0312    583     583    100    Pass  
6.2223    541     541    100    Pass  
6.4134    495     495    100    Pass  
6.6046    443     443    100    Pass  
6.7957    401     401    100    Pass  
6.9868    357     357    100    Pass  
7.1779    328     328    100    Pass  
7.3691    290     290    100    Pass  
7.5602    268     268    100    Pass  
7.7513    243     243    100    Pass  
7.9424    228     228    100    Pass  
8.1336    210     210    100    Pass  
8.3247    192     192    100    Pass  
8.5158    171     171    100    Pass  
8.7069    165     165    100    Pass  
8.8980    152     152    100    Pass  
9.0892    142     142    100    Pass  
9.2803    137     137    100    Pass  
9.4714    128     128    100    Pass  
9.6625    120     120    100    Pass  
9.8537    113     113    100    Pass  
10.0448    108     108    100    Pass  
10.2359    101     101    100    Pass  
10.4270    98      98     100    Pass  
10.6182    92      92     100    Pass  
10.8093    90      90     100    Pass  
11.0004    87      87     100    Pass  
11.1915    82      82     100    Pass  
11.3826    79      79     100    Pass  
11.5738    73      73     100    Pass  
11.7649    70      70     100    Pass  
11.9560    67      67     100    Pass  
12.1471    63      63     100    Pass  
12.3383    59      59     100    Pass  
12.5294    56      56     100    Pass  
12.7205    54      54     100    Pass  
12.9116    52      52     100    Pass  
13.1028    46      46     100    Pass  
13.2939    44      44     100    Pass  
13.4850    41      41     100    Pass  
13.6761    38      38     100    Pass  
13.8672    36      36     100    Pass  
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14.0584    34      34     100    Pass  
14.2495    34      34     100    Pass  
14.4406    30      30     100    Pass  
14.6317    30      30     100    Pass  
14.8229    28      28     100    Pass  
15.0140    28      28     100    Pass  
15.2051    25      25     100    Pass  
15.3962    23      23     100    Pass  
15.5874    22      22     100    Pass  
15.7785    21      21     100    Pass  
15.9696    20      20     100    Pass  
16.1607    19      19     100    Pass  
16.3518    17      17     100    Pass  
16.5430    17      17     100    Pass  
16.7341    15      15     100    Pass  
16.9252    15      15     100    Pass  
17.1163    12      12     100    Pass  
17.3075    12      12     100    Pass  
17.4986    12      12     100    Pass  
17.6897    10      10     100    Pass  
17.8808    10      10     100    Pass  
18.0720    8       8      100    Pass  
18.2631    7       7      100    Pass  
18.4542    6       6      100    Pass  
18.6453    6       6      100    Pass  
18.8364    5       5      100    Pass  
19.0276    5       5      100    Pass  
19.2187    4       4      100    Pass  
19.4098    3       3      100    Pass  
19.6009    3       3      100    Pass  
19.7921    3       3      100    Pass  
19.9832    3       3      100    Pass  
20.1743    2       2      100    Pass  
20.3654    2       2      100    Pass  
20.5566    2       2      100    Pass  
20.7477    2       2      100    Pass  
20.9388    2       2      100    Pass  
21.1299    2       2      100    Pass  
21.3210    1       1      100    Pass  
21.5122    1       1      100    Pass  
21.7033    1       1      100    Pass  
21.8944    1       1      100    Pass  
22.0855    1       1      100    Pass  
22.2767    0       0      100    Pass  
22.4678    0       0      0      Pass  
22.6589    0       0      0      Pass  
22.8500    0       0      0      Pass  
_____________________________________________________ 
 
Flow Frequency Return Periods for Predeveloped.  POC #2 (Basin A+B) 
Return Period         Flow(cfs)  
2 year                  12.496748  
5 year                  19.652915  
10 year                 24.900554  
25 year                 32.049072  
50 year                 37.724214  
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100 year                43.682599  
 
Flow Frequency Return Periods for Mitigated.  POC #2 (Basin A+B) 
Return Period         Flow(cfs)  
2 year                  12.496748  
5 year                  19.652915  
10 year                 24.900554  
25 year                 32.049072  
50 year                 37.724214  
100 year                43.682599  
___________________________________________________________________ 
 
Yearly Peaks for Predeveloped and Mitigated.  POC #2  
Year         Predeveloped    Mitigated   
1957          24.360         24.360  
1958          20.324         20.324  
1959          19.966         19.966  
1960          14.573         14.573  
1961          22.025         22.025  
1962          17.828         17.828  
1963          16.434         16.434  
1964          34.540         34.540  
1965          16.210         16.210  
1966          10.866         10.866  
1967          7.539          7.539  
1968          9.186          9.186  
1969          5.868          5.868  
1970          10.043         10.043  
1971          9.717          9.717  
1972          13.608         13.608  
1973          13.060         13.060  
1974          10.079         10.079  
1975          19.157         19.157  
1976          16.584         16.584  
1977          7.385          7.385  
1978          3.950          3.950  
1979          29.559         29.559  
1980          11.485         11.485  
1981          10.498         10.498  
1982          9.346          9.346  
1983          16.397         16.397  
1984          11.377         11.377  
1985          13.417         13.417  
1986          5.067          5.067  
1987          36.193         36.193  
1988          18.345         18.345  
1989          7.288          7.288  
1990          5.215          5.215  
1991          23.054         23.054  
1992          8.932          8.932  
1993          6.014          6.014  
1994          9.702          9.702  
_________________________________________________________ 
 
Ranked Yearly Peaks for Predeveloped and Mitigated.  POC #2  
Rank     Predeveloped        Mitigated   

____________________________________________________________________________________ 
March 2010 Stormwater Site Plan Report  30 



 

1        36.1928             36.1928  
2        34.5396             34.5396  
3        29.5589             29.5589  
4        24.3602             24.3602  
5        23.0541             23.0541  
6        22.0247             22.0247  
7        20.3237             20.3237  
8        19.9663             19.9663  
9        19.1574             19.1574  
10       18.3451             18.3451  
11       17.8282             17.8282  
12       16.5836             16.5836  
13       16.4337             16.4337  
14       16.3973             16.3973  
15       16.2102             16.2102  
16       14.5734             14.5734  
17       13.6084             13.6084  
18       13.4166             13.4166  
19       13.0602             13.0602  
20       11.4848             11.4848  
21       11.3774             11.3774  
22       10.8657             10.8657  
23       10.4976             10.4976  
24       10.0791             10.0791  
25       10.0434             10.0434  
26       9.7173              9.7173  
27       9.7017              9.7017  
28       9.3461              9.3461  
29       9.1856              9.1856  
30       8.9315              8.9315  
31       7.5387              7.5387  
32       7.3847              7.3847  
33       7.2881              7.2881  
34       6.0137              6.0137  
35       5.8677              5.8677  
36       5.2151              5.2151  
37       5.0669              5.0669  
38       3.9499              3.9499  
_________________________________________________________ 
 
POC #2  
The Facility PASSED  
  
The Facility PASSED.  
  
Flow(CFS) Predev  Dev Percentage Pass/Fail  
6.2484    2304    2304   100    Pass  
6.5663    2019    2019   100    Pass  
6.8842    1779    1779   100    Pass  
7.2022    1549    1549   100    Pass  
7.5201    1359    1359   100    Pass  
7.8381    1203    1203   100    Pass  
8.1560    1081    1081   100    Pass  
8.4739    963     963    100    Pass  
8.7919    867     867    100    Pass  
9.1098    788     788    100    Pass  
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9.4278    709     709    100    Pass  
9.7457    640     640    100    Pass  
10.0636    593     593    100    Pass  
10.3816    540     540    100    Pass  
10.6995    487     487    100    Pass  
11.0174    447     447    100    Pass  
11.3354    402     402    100    Pass  
11.6533    361     361    100    Pass  
11.9713    322     322    100    Pass  
12.2892    291     291    100    Pass  
12.6071    267     267    100    Pass  
12.9251    247     247    100    Pass  
13.2430    225     225    100    Pass  
13.5609    204     204    100    Pass  
13.8789    187     187    100    Pass  
14.1968    174     174    100    Pass  
14.5148    163     163    100    Pass  
14.8327    149     149    100    Pass  
15.1506    141     141    100    Pass  
15.4686    134     134    100    Pass  
15.7865    128     128    100    Pass  
16.1044    118     118    100    Pass  
16.4224    113     113    100    Pass  
16.7403    106     106    100    Pass  
17.0583    102     102    100    Pass  
17.3762    100     100    100    Pass  
17.6941    95      95     100    Pass  
18.0121    92      92     100    Pass  
18.3300    89      89     100    Pass  
18.6479    85      85     100    Pass  
18.9659    82      82     100    Pass  
19.2838    73      73     100    Pass  
19.6018    72      72     100    Pass  
19.9197    68      68     100    Pass  
20.2376    66      66     100    Pass  
20.5556    60      60     100    Pass  
20.8735    57      57     100    Pass  
21.1914    55      55     100    Pass  
21.5094    52      52     100    Pass  
21.8273    48      48     100    Pass  
22.1453    44      44     100    Pass  
22.4632    43      43     100    Pass  
22.7811    41      41     100    Pass  
23.0991    38      38     100    Pass  
23.4170    36      36     100    Pass  
23.7350    34      34     100    Pass  
24.0529    33      33     100    Pass  
24.3708    31      31     100    Pass  
24.6888    28      28     100    Pass  
25.0067    27      27     100    Pass  
25.3246    25      25     100    Pass  
25.6426    25      25     100    Pass  
25.9605    23      23     100    Pass  
26.2785    20      20     100    Pass  
26.5964    19      19     100    Pass  
26.9143    18      18     100    Pass  
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27.2323    17      17     100    Pass  
27.5502    16      16     100    Pass  
27.8681    15      15     100    Pass  
28.1861    14      14     100    Pass  
28.5040    13      13     100    Pass  
28.8220    11      11     100    Pass  
29.1399    10      10     100    Pass  
29.4578    10      10     100    Pass  
29.7758    8       8      100    Pass  
30.0937    7       7      100    Pass  
30.4116    7       7      100    Pass  
30.7296    6       6      100    Pass  
31.0475    5       5      100    Pass  
31.3655    4       4      100    Pass  
31.6834    3       3      100    Pass  
32.0013    3       3      100    Pass  
32.3193    3       3      100    Pass  
32.6372    3       3      100    Pass  
32.9551    3       3      100    Pass  
33.2731    2       2      100    Pass  
33.5910    2       2      100    Pass  
33.9090    2       2      100    Pass  
34.2269    2       2      100    Pass  
34.5448    1       1      100    Pass  
34.8628    1       1      100    Pass  
35.1807    1       1      100    Pass  
35.4986    1       1      100    Pass  
35.8166    1       1      100    Pass  
36.1345    1       1      100    Pass  
36.4525    0       0      100    Pass  
36.7704    0       0      0      Pass  
37.0883    0       0      0      Pass  
37.4063    0       0      0      Pass  
37.7242    0       0      0      Pass  
_____________________________________________________ 
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 Flowmaster Hydrology Software Output 
 
Worksheet for Point 1 Culvert 24 Inch Military Road 

 Project Description 
 Flow Element: Circular Pipe 
 Friction Method: Manning Formula 
 Solve For: Full Flow Capacity 

 Input Data 
 Roughness Coefficient: 0.013 
 Channel Slope: 0.01000 ft/ft 
 Diameter: 2.00 ft 

 Results 
 Discharge: 22.62 ft³/s 
 Normal Depth: 2.00 ft 
 Flow Area: 3.14 ft² 
 Wetted Perimeter: 6.28 ft 
 Top Width: 0.00 ft 
 Critical Depth: 1.69 ft 
 Percent Full: 100.0 % 
 Critical Slope: 0.00946 ft/ft 
 Velocity: 7.20 ft/s 
 Velocity Head: 0.81 ft 
 Specific Energy: 2.81 ft 
 Froude Number: 0.00 
 Maximum Discharge: 24.33 ft³/s 
 Discharge Full: 22.62 ft³/s 
 Slope Full: 0.01000 ft/ft 
 Flow Type: SubCritical 

 GVF Input Data 
 Downstream Depth: 0.00 ft 
 Length: 0.00 ft 
 Number Of Steps: 0 

 GVF Output Data 
 Upstream Depth: 0.00 ft 
 Profile Description: N/A 
 Profile Headloss: 0.00 ft 
 Average End Depth Over Rise: 0.00 % 
 Normal Depth Over Rise: 0.00 % 
 Downstream Velocity: 0.00 ft/s 

 
 

____________________________________________________________________________________ 
March 2010 Stormwater Site Plan Report  34 



 

 Worksheet for Segment 1 Koontz Road Ditchline 

 Project Description 
 Flow Element: Trapezoidal Channel 
 Friction Method: Manning Formula 
 Solve For: Discharge 

 Input Data 
 Roughness Coefficient: 0.030 
 Channel Slope: 0.00700 ft/ft 
 Normal Depth: 3.00 ft 
 Left Side Slope: 1.00 ft/ft (H:V) 
 Right Side Slope: 1.00 ft/ft (H:V) 
 Bottom Width: 4.00 ft 

 Results 
 Discharge: 123.08 ft³/s 
 Flow Area: 21.00 ft² 
 Wetted Perimeter: 12.49 ft 
 Top Width: 10.00 ft 
 Critical Depth: 2.49 ft 
 Critical Slope: 0.01420 ft/ft 
 Velocity: 5.86 ft/s 
 Velocity Head: 0.53 ft 
 Specific Energy: 3.53 ft 
 Froude Number: 0.71 
 Flow Type: Subcritical 

 GVF Input Data 
 Downstream Depth: 0.00 ft 
 Length: 0.00 ft 
 Number Of Steps: 0 

 GVF Output Data 
 Upstream Depth: 0.00 ft 
 Profile Description: N/A 
 Headloss: 0.00 ft 
 Downstream Velocity: 0.00 ft/s 
 Upstream Velocity: 0.00 ft/s 
 Normal Depth: 3.00 ft 
 Critical Depth: 2.49 ft 
 Channel Slope: 0.00700 ft/ft 
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 Worksheet for Segment 2 Wooded Swale 

 Project Description 
 Flow Element: Trapezoidal Channel 
 Friction Method: Manning Formula 
 Solve For: Discharge 

 Input Data 
 Roughness Coefficient: 0.050 
 Channel Slope: 0.00700 ft/ft 
 Normal Depth: 3.00 ft 
 Left Side Slope: 1.00 ft/ft (H:V) 
 Right Side Slope: 1.00 ft/ft (H:V) 
 Bottom Width: 4.00 ft 

 Results 
 Discharge: 73.85 ft³/s 
 Flow Area: 21.00 ft² 
 Wetted Perimeter: 12.49 ft 
 Top Width: 10.00 ft 
 Critical Depth: 1.87 ft 
 Critical Slope: 0.04137 ft/ft 
 Velocity: 3.52 ft/s 
 Velocity Head: 0.19 ft 
 Specific Energy: 3.19 ft 
 Froude Number: 0.43 
 Flow Type: Subcritical 

 GVF Input Data 
 Downstream Depth: 0.00 ft 
 Length: 0.00 ft 
 Number Of Steps: 0 

 GVF Output Data 
 Upstream Depth: 0.00 ft 
 Profile Description: N/A 
 Headloss: 0.00 ft 
 Downstream Velocity: 0.00 ft/s 
 Upstream Velocity: 0.00 ft/s 
 Normal Depth: 3.00 ft 
 Critical Depth: 1.87 ft 
 Channel Slope: 0.00700 ft/ft 
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 Worksheet for Segment 3 Grass Swale 

 Project Description 
 Flow Element: Trapezoidal Channel 
 Friction Method: Manning Formula 
 Solve For: Discharge 

 Input Data 
 Roughness Coefficient: 0.030 
 Channel Slope: 0.00700 ft/ft 
 Normal Depth: 2.00 ft 
 Left Side Slope: 2.00 ft/ft (H:V) 
 Right Side Slope: 2.00 ft/ft (H:V) 
 Bottom Width: 6.00 ft 

 Results 
 Discharge: 100.65 ft³/s 
 Flow Area: 20.00 ft² 
 Wetted Perimeter: 14.94 ft 
 Top Width: 14.00 ft 
 Critical Depth: 1.69 ft 
 Critical Slope: 0.01322 ft/ft 
 Velocity: 5.03 ft/s 
 Velocity Head: 0.39 ft 
 Specific Energy: 2.39 ft 
 Froude Number: 0.74 
 Flow Type: Subcritical 

 GVF Input Data 
 Downstream Depth: 0.00 ft 
 Length: 0.00 ft 
 Number Of Steps: 0 

 GVF Output Data 
 Upstream Depth: 0.00 ft 
 Profile Description: N/A 
 Headloss: 0.00 ft 
 Downstream Velocity: 0.00 ft/s 
 Upstream Velocity: 0.00 ft/s 
 Normal Depth: 2.00 ft 
 Critical Depth: 1.69 ft 
 Channel Slope: 0.00700 ft/ft 
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 Worksheet for Point 2 Culvert 24 Inch – Jordan Road 

 Project Description 
 Flow Element: Circular Pipe 
 Friction Method: Manning Formula 
 Solve For: Full Flow Capacity 

 Input Data 
 Roughness Coefficient: 0.013 
 Channel Slope: 0.01000 ft/ft 
 Diameter: 2.00 ft 

 Results 
 Discharge: 22.62 ft³/s 
 Normal Depth: 2.00 ft 
 Flow Area: 3.14 ft² 
 Wetted Perimeter: 6.28 ft 
 Top Width: 0.00 ft 
 Critical Depth: 1.69 ft 
 Percent Full: 100.0 % 
 Critical Slope: 0.00946 ft/ft 
 Velocity: 7.20 ft/s 
 Velocity Head: 0.81 ft 
 Specific Energy: 2.81 ft 
 Froude Number: 0.00 
 Maximum Discharge: 24.33 ft³/s 
 Discharge Full: 22.62 ft³/s 
 Slope Full: 0.01000 ft/ft 
 Flow Type: SubCritical 

 GVF Input Data 
 Downstream Depth: 0.00 ft 
 Length: 0.00 ft 
 Number Of Steps: 0 

 GVF Output Data 
 Upstream Depth: 0.00 ft 
 Profile Description: N/A 
 Profile Headloss: 0.00 ft 
 Average End Depth Over Rise: 0.00 % 
 Normal Depth Over Rise: 0.00 % 
 Downstream Velocity: 0.00 ft/s 
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South Basin – Olequa Creek Watershed 
The downstream drainage corridor for the southern drainage basin of our project consists 
of an existing wetland corridor draining southwest to the intersection of Avery Road and 
Military Road.  The northern segment of that drainage corridor is labeled Wetland A and 
has been delineated by ELS as a categorically protected wetland.  The wetland is fed from 
an 18-inch culvert that collects an undeveloped forested area on the east side of I-5 as well 
as impervious runoff from I-5.  From Wetland A the corridor switches to a lightly vegetated 
wetland corridor and crosses a residential driveway at Points C and D.  From Point D the 
vegetation density increases slightly until the drainage discharges into the County road 
ditch along Avery Road.  Segment 2 as shown on the maps is an open ditchline that 
conveys runoff to a 24-inch concrete cross culvert for Avery Road and then continues to a 
24-inch concrete culvert draining east to west under Military Road and then continues 
downstream. 
 
Review and modeling of the existing conditions resulted in calculations of the 2, 10, 25 and 
100-year storm flows for use in analysis of the 24-inch culverts at the intersection of Military 
Road and Avery Road.  The driveway culverts at points C and D are likely 12 inches or 
less. RBE staff has not verified these sizes as they are located on private property. It 
appears a minimum of a 24-inch driveway culvert or two 12-inch culverts would be needed 
to convey the 100-year storm flows. Our analysis results of the south basin are listed below 
which show the two existing 24-inch culverts have capacity to convey the existing 100-year 
storm event. 
 

 
South Basin Existing Culverts 

Culvert ID Diameter 
(Inches) 

Slope 
(%) Material 

Existing 
Flow 100 

yr. 
(cfs) 

Max 
Flow 
(cfs) 

Pass /Fail 

3 24 1.0 Concrete 18.42 22.62 Pass 
 
RBE staff also completed a flow analysis for the wetland corridor. Based on the existing 
swale slope of 1.3 % and 25 to 1 side slopes, the resulting water depth was calculated 
using FlowMaster Hydrology Software to be 0.53 feet. Based on the aerial contours, this 
depth of flow would not pose any flooding threat to the existing residential structures on the 
downstream adjacent properties.   
 
Once the Ritchie Brothers site is developed the stormwater detention ponds will be 
releasing stormwater runoff at the historically pre-existing forested condition of the 
property.  By using the forested condition for our point of confluence for this project, the 
downstream drainage should not see an increase in peak storm flows.  Because the 
majority of this site has been cleared and is pasture land, the existing runoff from the 
pasture enters the system at a higher rate than our ponds will discharge once the site is 
developed and the storm system is functioning.  
 



 

 

WWHM and FlowMaster Data Output  
 
The following data output results and basin map is for the South Basin. 
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 Western Washington Hydrology Model   
                    PROJECT REPORT  
_________________________________________________________ 
 
Project Name:   Ritchie Brothers Lewis County 
Site Address:   Military Road  
City        :    Lewis County  
Report Date :   2/25/2010  
Gage        :    Longview  
Data Start  :    1955/10/01  
Data End    :    1993/09/30  
Precip Scale:     0.86  
WWHM3 Version:     
_________________________________________________________ 
Name      :  Basin  C (Tributary to Point C) South Basin 
Bypass:  No  
 
GroundWater:  No  
 
Pervious Land Use      Acres    
C, Forest, Flat              59.2  
C, Pasture, Flat          109.8  
  
Impervious Land Use      Acres   
ROADS FLAT                   5.39  
 
_________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
Flow Frequency Return Periods for Predeveloped.  POC #3 (Basin C) 
Return Period         Flow(cfs)  
2 year                  5.449763  
5 year                  8.562804  
10 year                 10.789124  
25 year                 13.751965  
50 year                 16.052257  
100 year                18.422757  
 
Flow Frequency Return Periods for Mitigated.  POC #3 (Basin C) 
Return Period         Flow(cfs)  
2 year                  5.449763  
5 year                  8.562804  
10 year                 10.789124  
25 year                 13.751965  
50 year                 16.052257  
100 year                18.422757  
___________________________________________________________________ 
 
Yearly Peaks for Predeveloped and Mitigated.  POC #3  
Year         Predeveloped    Mitigated   
1957          10.596         10.596  
1958          8.368          8.368  



 

1959          8.541          8.541  
1960          6.424          6.424  
1961          9.693          9.693  
1962          7.855          7.855  
1963          7.165          7.165  
1964          14.721         14.721  
1965          7.166          7.166  
1966          4.831          4.831  
1967          3.271          3.271  
1968          3.762          3.762  
1969          2.560          2.560  
1970          4.168          4.168  
1971          4.205          4.205  
1972          6.048          6.048  
1973          5.817          5.817  
1974          3.964          3.964  
1975          8.197          8.197  
1976          7.032          7.032  
1977          3.195          3.195  
1978          1.598          1.598  
1979          13.111         13.111  
1980          5.002          5.002  
1981          4.590          4.590  
1982          4.048          4.048  
1983          7.292          7.292  
1984          4.850          4.850  
1985          5.995          5.995  
1986          2.130          2.130  
1987          15.613         15.613  
1988          7.817          7.817  
1989          3.162          3.162  
1990          2.318          2.318  
1991          10.300         10.300  
1992          3.963          3.963  
1993          2.609          2.609  
1994          4.238          4.238  
_________________________________________________________ 
 
Ranked Yearly Peaks for Predeveloped and Mitigated.  POC #3  
Rank     Predeveloped        Mitigated   
1        15.6128             15.6128  
2        14.7210             14.7210  
3        13.1112             13.1112  
4        10.5962             10.5962  
5        10.3002             10.3002  
6        9.6927              9.6927  
7        8.5406              8.5406  
8        8.3676              8.3676  
9        8.1972              8.1972  
10       7.8551              7.8551  
11       7.8172              7.8172  
12       7.2919              7.2919  
13       7.1663              7.1663  
14       7.1654              7.1654  
15       7.0325              7.0325  
16       6.4235              6.4235  
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17       6.0479              6.0479  
18       5.9949              5.9949  
19       5.8174              5.8174  
20       5.0022              5.0022  
21       4.8496              4.8496  
22       4.8312              4.8312  
23       4.5898              4.5898  
24       4.2380              4.2380  
25       4.2052              4.2052  
26       4.1678              4.1678  
27       4.0482              4.0482  
28       3.9635              3.9635  
29       3.9629              3.9629  
30       3.7618              3.7618  
31       3.2713              3.2713  
32       3.1948              3.1948  
33       3.1622              3.1622  
34       2.6088              2.6088  
35       2.5600              2.5600  
36       2.3178              2.3178  
37       2.1300              2.1300  
38       1.5978              1.5978  
_________________________________________________________ 
 
POC #3  
The Facility PASSED  
  
The Facility PASSED.  
  
Flow(CFS) Predev  Dev Percentage Pass/Fail  
2.7249    0       0      0      Pass  
2.8595    0       0      0      Pass  
2.9941    0       0      0      Pass  
3.1287    0       0      0      Pass  
3.2634    0       0      0      Pass  
3.3980    0       0      0      Pass  
3.5326    0       0      0      Pass  
3.6672    0       0      0      Pass  
3.8018    0       0      0      Pass  
3.9365    0       0      0      Pass  
4.0711    0       0      0      Pass  
4.2057    0       0      0      Pass  
4.3403    0       0      0      Pass  
4.4749    0       0      0      Pass  
4.6096    0       0      0      Pass  
4.7442    0       0      0      Pass  
4.8788    0       0      0      Pass  
5.0134    0       0      0      Pass  
5.1480    0       0      0      Pass  
5.2827    0       0      0      Pass  
5.4173    0       0      0      Pass  
5.5519    0       0      0      Pass  
5.6865    0       0      0      Pass  
5.8211    0       0      0      Pass  
5.9558    0       0      0      Pass  
6.0904    0       0      0      Pass  
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6.2250    0       0      0      Pass  
6.3596    0       0      0      Pass  
6.4942    0       0      0      Pass  
6.6289    0       0      0      Pass  
6.7635    0       0      0      Pass  
6.8981    0       0      0      Pass  
7.0327    0       0      0      Pass  
7.1673    0       0      0      Pass  
7.3020    0       0      0      Pass  
7.4366    0       0      0      Pass  
7.5712    0       0      0      Pass  
7.7058    0       0      0      Pass  
7.8404    0       0      0      Pass  
7.9751    0       0      0      Pass  
8.1097    0       0      0      Pass  
8.2443    0       0      0      Pass  
8.3789    0       0      0      Pass  
8.5135    0       0      0      Pass  
8.6482    0       0      0      Pass  
8.7828    0       0      0      Pass  
8.9174    0       0      0      Pass  
9.0520    0       0      0      Pass  
9.1866    0       0      0      Pass  
9.3213    0       0      0      Pass  
9.4559    0       0      0      Pass  
9.5905    0       0      0      Pass  
9.7251    0       0      0      Pass  
9.8597    0       0      0      Pass  
9.9944    0       0      0      Pass  
10.1290    0       0      0      Pass  
10.2636    0       0      0      Pass  
10.3982    0       0      0      Pass  
10.5328    0       0      0      Pass  
10.6675    0       0      0      Pass  
10.8021    0       0      0      Pass  
10.9367    0       0      0      Pass  
11.0713    0       0      0      Pass  
11.2059    0       0      0      Pass  
11.3406    0       0      0      Pass  
11.4752    0       0      0      Pass  
11.6098    0       0      0      Pass  
11.7444    0       0      0      Pass  
11.8790    0       0      0      Pass  
12.0137    0       0      0      Pass  
12.1483    0       0      0      Pass  
12.2829    0       0      0      Pass  
12.4175    0       0      0      Pass  
12.5521    0       0      0      Pass  
12.6868    0       0      0      Pass  
12.8214    0       0      0      Pass  
12.9560    0       0      0      Pass  
13.0906    0       0      0      Pass  
13.2252    0       0      0      Pass  
13.3599    0       0      0      Pass  
13.4945    0       0      0      Pass  
13.6291    0       0      0      Pass  
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13.7637    0       0      0      Pass  
13.8983    0       0      0      Pass  
14.0330    0       0      0      Pass  
14.1676    0       0      0      Pass  
14.3022    0       0      0      Pass  
14.4368    0       0      0      Pass  
14.5714    0       0      0      Pass  
14.7061    0       0      0      Pass  
14.8407    0       0      0      Pass  
14.9753    0       0      0      Pass  
15.1099    0       0      0      Pass  
15.2445    0       0      0      Pass  
15.3792    0       0      0      Pass  
15.5138    0       0      0      Pass  
15.6484    0       0      0      Pass  
15.7830    0       0      0      Pass  
15.9176    0       0      0      Pass  
16.0523    0       0      0      Pass  
_____________________________________________________ 
This program and accompanying documentation is provided 'as-is' without warranty of 
any kind.  The entire risk regarding the performance and results of this program is 
assumed by the user.  Clear Creek Solutions and the Washington State Department of 
Ecology disclaims all warranties, either expressed or implied, including but not limited 
to implied warranties of program and accompanying documentation.  In no event shall 
Clear Creek Solutions and/or the Washington State Department of Ecology be liable 
for any damages whatsoever (including without limitation to damages for loss of 
business profits, loss of business information, business interruption, and the like) 
arising out of the use of, or inability to use this program even if Clear Creek Solutions 
or the Washington State Department of Ecology has been advised of the possibility of 
such damages 
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Flowmaster Hydrology Software Output 
  
Worksheet for Segment 5 Wetland Corridor South Basin 

 Project Description 
 Flow Element: Trapezoidal Channel 
 Friction Method: Manning Formula 
 Solve For: Normal Depth 

 Input Data 
 Roughness Coefficient: 0.030 
 Channel Slope: 0.01300 ft/ft 
 Left Side Slope: 25.00 ft/ft (H:V) 
 Right Side Slope: 25.00 ft/ft (H:V) 
 Bottom Width: 1.00 ft 
 Discharge: 18.42 ft³/s 

 Results 
 Normal Depth: 0.53 ft 
 Flow Area: 7.68 ft² 
 Wetted Perimeter: 27.75 ft 
 Top Width: 27.73 ft 
 Critical Depth: 0.49 ft 
 Critical Slope: 0.02074 ft/ft 
 Velocity: 2.40 ft/s 
 Velocity Head: 0.09 ft 
 Specific Energy: 0.62 ft 
 Froude Number: 0.80 
 Flow Type: Subcritical 

 GVF Input Data 
 Downstream Depth: 0.00 ft 
 Length: 0.00 ft 
 Number Of Steps: 0 

 GVF Output Data 
 Upstream Depth: 0.00 ft 
 Profile Description: N/A 
 Headloss: 0.00 ft 
 Downstream Velocity: 0.00 ft/s 
 Upstream Velocity: 0.00 ft/s 
 Normal Depth: 0.53 ft 
 Critical Depth: 0.49 ft 
 Channel Slope: 0.01300 ft/ft 
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 Worksheet for Point 3 Culvert 24 Inch Avery Rd and N. Military Road 

 Project Description 
 Flow Element: Circular Pipe 
 Friction Method: Manning Formula 
 Solve For: Full Flow Capacity 

 Input Data 
 Roughness Coefficient: 0.013 
 Channel Slope: 0.01000 ft/ft 
 Diameter: 2.00 ft 

 Results 
 Discharge: 22.62 ft³/s 
 Normal Depth: 2.00 ft 
 Flow Area: 3.14 ft² 
 Wetted Perimeter: 6.28 ft 
 Top Width: 0.00 ft 
 Critical Depth: 1.69 ft 
 Percent Full: 100.0 % 
 Critical Slope: 0.00946 ft/ft 
 Velocity: 7.20 ft/s 
 Velocity Head: 0.81 ft 
 Specific Energy: 2.81 ft 
 Froude Number: 0.00 
 Maximum Discharge: 24.33 ft³/s 
 Discharge Full: 22.62 ft³/s 
 Slope Full: 0.01000 ft/ft 
 Flow Type: SubCritical 

 GVF Input Data 
 Downstream Depth: 0.00 ft 
 Length: 0.00 ft 
 Number Of Steps: 0 

 GVF Output Data 
 Upstream Depth: 0.00 ft 
 Profile Description: N/A 
 Profile Headloss: 0.00 ft 
 Average End Depth Over Rise: 0.00 % 
 Normal Depth Over Rise: 0.00 % 
 Downstream Velocity: 0.00 ft/s 
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PART 4 – APPLICABLE MINIMUM REQUIREMENTS  
 
The minimum requirements for stormwater development and redevelopment sites are 
listed in Volume I of the SMMWW.  Not all minimum requirements of this section apply 
to all projects.  Determination of applicable minimum requirements is also based in 
part on Section 2.4 of the Manual. 
 
Based on the thresholds given in Figures 2.2 and 2.3 of Volume I of the Manual, the 
proposed project must address or comment on Minimum Requirements #1 through 
#10.  These requirements as they apply to the project are discussed in more detail 
below. 
  
Minimum Requirement #1 – Stormwater Site Plans: 

All projects meeting the thresholds of Section 2.4 of Volume I of the SMMWW 
shall prepare a Stormwater Site Plan for local government review. 
 
The proposed project will create over 5,000 square feet of impervious surfacing, 
and therefore a Stormwater Site Plan complying with minimum requirements #1 
through #10 is required. 

 
Minimum Requirement #2 – Construction Storm Water Pollution Prevention Plan: 

The proposed project exceeds the thresholds of Section 2.5 and therefore a 
Construction Storm Water Pollution Prevention Plan is required for this project 
and will be prepared as part of the final design plans for this project. 

 
Minimum Requirement #3 – Source Control of Pollution: 

All known, available and reasonable source control BMPs shall be applied to the 
project to limit pollutants coming in contact with stormwater. BMPs for parking 
lot runoff and lawn and landscape vegetation are just a few BMPs needed for 
this project. The BMPs for this project will be incorporated into the project’s Final 
Operation and Maintenance Plan. 
 

Minimum Requirement #4 – Preservation of Natural Drainage Systems/Outfalls: 
Proposed stormwater discharges from the project site shall be treated, detained 
and released at pre-developed flow rates to the existing natural drainage ways 
for both the north and south drainage basins. 
 

Minimum Requirement #5 – On-Site Stormwater Management:  
Stormwater runoff will be collected, treated, detained and have metered release 
per the requirements of the SMMWW. Treatment and detention methods are 
discussed below.  
 

Minimum Requirement #6 – Runoff Treatment: 
The proposed project shall redevelop more than 5,000 square feet of openly 
exposed pollution generating impervious surface and therefore meets the 
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threshold requirements of this section.   
 
Stormwater runoff from the onsite parking lot and equipment yard areas will be 
conveyed to an onsite stormwater treatment wetponds.  Design calculations are 
included in this report.  

 
Minimum Requirement #7 – Flow Control: 

Stormwater flow will be conveyed to a series of onsite detention ponds in both 
drainage basins.  Design calculations are included in this report. 

 
Minimum Requirement #8 – Wetlands Protection: 

 The proposed project limits include numerous wetlands that were delineated as 
part of the wetland report prepared by ELS.  A majority of the small individual 
wetlands will be filled and mitigation work will be completed onsite as a result of 
the disturbance of these small wetlands.  For complete details of the onsite 
wetlands please see the ELS wetland. 

  
Minimum Requirement #9 – Basin/Watershed Planning: 

 The project limits are located within two separate watersheds which includes the 
Stearns Creek Watershed that drains to the north and the Olequa Creek 
Watershed that drains to the south.  There has been no basin or watershed 
planning conducted for this area.  A detailed analysis by RBE was conducted for 
the downstream impacts from the proposed development for the north and south 
basins. 
 

Minimum Requirement #10 – Operation & Maintenance: 
An operation and maintenance agreement and manual will be prepared as part 
of the final site plan report and design. 
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PART 5 – PERMANENT STORMWATER CONTROL PLAN  
 

Pre-Developed Site Hydrology 
 
Existing site hydrology is based on our site investigation, field topographic survey, 
aerial topographic mapping and completed soils review for the subject project. The site 
consists of the basins outlined below. 
 
NRCS Soil Survey  
 
Hydrologic Soil Group: C 
Soil Name and Number: Prather Silty Loam (167) 
 Lacamas Silt Loam (118) 
 
Pre-developed Basin (P#) 
 
Current Land Use: Undeveloped Pasture  
 

Land Use Assumptions and Site Parameters Basin 
ID Land Use 

Cover  Slope Acres Hydrologic 
Group Comments 

 North Basin     
P1A Pasture Flat 47.26 C Historically Pasture 
P1B Pasture Flat 35.89 C Historically Pasture 
P1C Pasture Flat 36.93 C Historically Pasture 

      
 North Basin Total 120.08   
      
 South Basin     

P2A Forest Flat 45.81 C Historically Forested 
P2D Forest Flat 10.11 C Historically Forested 

      
 South Basin Total 55.91   
      

 
 
WWHM Model Results – Unmitigated Flows 
 

Basin 
ID 

2 Year 
(cfs) 

10 Year 
(cfs) 

25 Year 
(cfs) 

100 Year 
(cfs) 

 North Basin    
P1A 1.438 3.020 3.930 5.399 
P1B 1.030 2.126 2.750 3.750 
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P1C 1.060 2.188 2.830 3.859 
     
 South Basin    

P2A 1.076 2.319 2.915 3.727 
P2D 0.225 0.485 0.610 0.780 

 

Developed Site Hydrology (D#) 
 
The developed site hydrology was modeled using the latest version of the WWHM 
Continuous Simulation model created by Washington State Department of Ecology.  
The north and south drainage basins were broken up into smaller sub-basins that 
were modeled using WWHM to size the stormwater treatment and flow control ponds.  
A complete summary for each sub-basin is included in the chart below.  The additional 
chart also summarizes the WWHM data output results for the north and south 
drainage basins.   
 
Basin Summary 
 
Proposed Land Use: Commercial Auction Yard 
 

Land Use Assumptions and Site Parameters Basin 
ID Land Use 

Cover  Slope Acres Hydrologic 
Group Comments 

 North Basin     
D1A Lawn Flat 12.97 C  

 Roads Flat 0 C  
 Roofs Flat 0.89 C  
 Parking Flat 29.77 C  
 Pond N/A 3.63 C  
 Total Area  47.26   
      

D1B Lawn Flat 0 C  
 Roads Flat 0 C  
 Roofs Flat 0 C  
 Parking Flat 31.70 C  
 Pond N/A 4.19 C  
 Total Area  35.89   
      

D1C Lawn Flat 2.57 C  
 Roads Flat 0 C  
 Roofs Flat 0.28 C  
 Parking Flat 30.31 C  
 Pond N/A 3.77 C  
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 Total Area  36.93   
      
      
 South Basin     

D2A Lawn Flat 6.27 C  
 Roads Flat 3.88 C  
 Roofs Flat 0.23 C  
 Parking Flat 31.75 C  
 Pond N/A 3.68 C  
 Total Area  45.81   
      

D2D Lawn Flat 6.3 C Field Grass 
 Roads Flat 2.52 C Access Road 
 Roofs Flat 0.21 C Existing Buildings 
 Parking Flat 1.61 C Existing Offsite Imperv
 Pond N/A 0.80 C Pond Area 
 Total Area  11.44   
      
      

 
 
WWHM Model Results – Mitigated Flows 
 

Basin 
ID 

2 Year 
(cfs) 

10 Year 
(cfs) 

25 Year 
(cfs) 

100 Year 
(cfs) 

 North Basin    
D1A 0.972 2.142 2.956 4.498 
D1B 0.679 1.477 2.028 3.065 
D1C 0.707 1.532 2.099 3.164 

     
 South Basin    

D2A 0.689 1.687 2.452 4.017 
D2D 0.128 0.324 0.478 0.799 

 

Flow Control System Design & Analysis 
 
The proposed stormwater facility was designed using the latest version of the WWHM 
stormwater model created by WSDOE. Using a mix of pasture and till forest as the 
pre-developed site condition, the proposed site development was modeled using 
WWHM that resulted in the following pond volumes listed below. The WWHM data 
output also outlines the control structure dimensions and elevations. See WWHM data 
output for that information. 
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Flow Control Facility Proposed: Combination Detention / Wetpond 
 
Detention Pond Design Summary 
 
Pond D1A 
 

Pond Stage Storage Elevation (ft) Detention Volume (ac.ft) 
Emergency Overflow 467.00  
Design Water Surface 466.70 13.451 
Bottom Live Storage 462.00 0 

 
Pond D1B 
 

Pond Stage Storage Elevation (ft) Detention Volume (ac.ft) 
Emergency Overflow 470.25  
Design Water Surface 470.00 12.898 
Bottom Live Storage 465.00 0 

 
Pond D1C 
 

Pond Stage Storage Elevation (ft) Detention Volume (ac.ft) 
Emergency Overflow 473.75  
Design Water Surface 473.50 15.625  
Bottom Live Storage 468.50 0  

 
 
Pond D2A 
 

Pond Stage Storage Elevation (ft) Detention Volume (ac.ft) 
Emergency Overflow 485.75  
Design Water Surface 485.50 19.7 
Bottom Live Storage 480.00 0 ac.ft 

 
Pond D2D 
 

Pond Stage Storage Elevation (ft) Detention Volume (ac.ft) 
Emergency Overflow 480.25  
Design Water Surface 480 4.10 
Bottom Live Storage 476 0 ac.ft 
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Water Quality System Design & Analysis 
 
The drainage basins delineated for this project will have openly exposed pollution 
generating impervious surfaces.  These tributary areas will be treated using the 
following treatment technologies listed under the associated drainage basins.    
 
Basin D1 
 
Water Quality Facility Proposed: Wetpond 
 
The tributary drainage sub-basins located in the north and south drainage basins of 
the property will require treatment prior to discharging offsite at the natural discharge 
locations discussed in previous sections of this report.  RBE has selected the wetpond 
treatment method for water quality control for the new impervious surfaces associated 
with the auction yard area.  Below is the summary of results from the WWHM water 
quality model and the associated proposed wetpond permanent pool volume for the 
four basins. All wetponds will be a minimum of 3 feet deep. 
 
Wetpond D1A 
 

Water Quality BMP Design Volume and Flow 
Required On-line Facility Volume 3.905 ac.ft 

On-line Target Flow (15 min) 4.923 cfs 
Off-line Target Flow (15 min) 2.734 cfs 

 
Wetpond D1B 
 

Water Quality BMP Design Volume and Flow 
Required On-line Facility Volume 3.779 ac.ft 

On-line Target Flow (15 min) 5.302 cfs 
Off-line Target Flow (15 min) 2.975 cfs 

 
Wetpond D1C 
 

Water Quality BMP Design Volume and Flow 
Required On-line Facility Volume 3.685 ac.ft 

On-line Target Flow (15 min) 5.044 cfs 
Off-line Target Flow (15 min) 2.820 cfs 

 
Wetpond D2A 
 

Water Quality BMP Design Volume and Flow 
Required On-line Facility Volume 4.319 ac.ft 

On-line Target Flow (15 min) 5.744 cfs 
Off-line Target Flow (15 min) 3.214 cfs 
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Water Quality Facility Proposed: Bio-filtration Swale 
 
The new access road will create the requirement to provide water quality treatment for 
runoff of the impervious asphalt.  To meet these requirements we will design two bio-
filtration swales draining to the new onsite detention pond for Basin D2D.  Both 
designs will provide a maximum velocity of 1 foot per second and more than the 
minimum required 9 minute retention time as outlined under BMP T9.10 in the 
SMMWW manual. Final swale designs will be completed during the final design phase 
of the project. 

Conveyance System Design & Analysis 
 
All onsite storm conveyance and new road storm conveyance systems will handle the 
25-year storm flow. All proposed onsite storm drain pipe will vary from 8 to 24 inches 
in diameter and the minimum slope shall not be less than 1.0 %. The largest 
developed basins 25-year un-mitigated flows were calculated to be 14.0 to 16.0 cubic 
feet per second at the discharge point into the pond. All onsite conveyance systems 
will be designed with no backwater accumulation at the minimum slope of 1.0%. 
 
At final design each stormwater detention pond will incorporate an emergency 
overflow spillway that will be design to convey the 100 year storm flow at a maximum 
depth of 0.5 feet. 

Basin Maps and WWHM Data Output 
 
The following figures and WWHM modeling data output are included on the following 
pages of this section: 
 
Pre-Developed Basin Map – Figure 1 
Post Developed Basin Map – Figure 2 
Conceptual Stormwater Site Plan 
WWHM Modeling Data Output 
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  Western Washington Hydrology Model   
                    PROJECT REPORT  
___________________________________________________________________ 
 
Project Name:  Ritchie Brothers Lewis County  
Site Address:   North Military Road  
City        :    Lewis County  
Report Date :   3/16/2010  
Gage        :    Longview  
Data Start  :    1955/10/01  
Data End    :    1993/09/30  
Precip Scale:    0.86  
WWHM3 Version:     
___________________________________________________________________ 
 
PREDEVELOPED LAND USE   
 
Name      :  Basin  P1A  
Bypass:  No  
 
GroundWater:  No  
 
Pervious Land Use           Acres    
 C, Pasture, Mod              47.26  
  
Impervious Land Use         Acres   
  
___________________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
___________________________________________________________________ 
 
 
Name      :  Basin  D1A  
Bypass:  No  
 
GroundWater:  No  
 
Pervious Land Use           Acres    
 C, Lawn, Flat                12.97  
  
Impervious Land Use         Acres   
 ROOF TOPS FLAT               0.89  
PARKING FLAT                 29.77  
POND                         3.63  
 
___________________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
Pond D1A,  Pond D1A,  
___________________________________________________________________ 
 



 

 
Name      :  Pond D1A  
Bottom Length:  591.533882513727ft.  
Bottom Width:  197.177960837906ft.  
Depth :  5.7ft.  
Volume at riser head :  13.3656ft.  
Side slope 1:  3 To 1  
Side slope 2:  3 To 1  
Side slope 3:  3 To 1  
Side slope 4:  3 To 1  
Discharge Structure   
Riser Height: 4.5 ft.  
Riser Diameter: 24 in.  
NotchType   :  Rectangular  
Notch Width :  0.310 ft.  
Notch Height:  1.644 ft.  
Orifice 1 Diameter:  4.036 in.  Elevation:  0 ft.  
 
Element Flows To:      
Outlet 1              Outlet 2           
___________________________________________________________________ 
 
 
  
             Pond Hydraulic Table  
 Stage(ft) Area(acr) Volume(acr-ft) Dschrg(cfs) Infilt(cfs)    
0.000      2.678      0.000      0.000      0.000  
0.063      2.685      0.170      0.108      0.000  
0.127      2.691      0.340      0.152      0.000  
0.190      2.698      0.511      0.186      0.000  
0.253      2.705      0.682      0.215      0.000  
0.317      2.712      0.853      0.241      0.000  
0.380      2.719      1.025      0.264      0.000  
0.443      2.726      1.198      0.285      0.000  
0.507      2.733      1.371      0.305      0.000  
0.570      2.740      1.544      0.323      0.000  
0.633      2.747      1.718      0.340      0.000  
0.697      2.754      1.892      0.357      0.000  
0.760      2.761      2.066      0.373      0.000  
0.823      2.768      2.242      0.388      0.000  
0.887      2.775      2.417      0.403      0.000  
0.950      2.782      2.593      0.417      0.000  
1.013      2.789      2.769      0.431      0.000  
1.077      2.796      2.946      0.444      0.000  
1.140      2.803      3.123      0.457      0.000  
1.203      2.810      3.301      0.469      0.000  
1.267      2.817      3.479      0.481      0.000  
1.330      2.824      3.658      0.493      0.000  
1.393      2.831      3.837      0.505      0.000  
1.457      2.838      4.017      0.516      0.000  
1.520      2.845      4.196      0.527      0.000  
1.583      2.852      4.377      0.538      0.000  
1.647      2.859      4.558      0.549      0.000  
1.710      2.866      4.739      0.559      0.000  
1.773      2.873      4.921      0.570      0.000  
1.837      2.880      5.103      0.580      0.000  
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1.900      2.887      5.285      0.590      0.000  
1.963      2.894      5.469      0.599      0.000  
2.027      2.901      5.652      0.609      0.000  
2.090      2.908      5.836      0.618      0.000  
2.153      2.915      6.020      0.628      0.000  
2.217      2.923      6.205      0.637      0.000  
2.280      2.930      6.391      0.646      0.000  
2.343      2.937      6.576      0.655      0.000  
2.407      2.944      6.763      0.664      0.000  
2.470      2.951      6.949      0.672      0.000  
2.533      2.958      7.136      0.681      0.000  
2.597      2.965      7.324      0.689      0.000  
2.660      2.972      7.512      0.698      0.000  
2.723      2.980      7.700      0.706      0.000  
2.787      2.987      7.889      0.714      0.000  
2.850      2.994      8.079      0.722      0.000  
2.913      3.001      8.269      0.744      0.000  
2.977      3.008      8.459      0.780      0.000  
3.040      3.016      8.650      0.824      0.000  
3.103      3.023      8.841      0.874      0.000  
3.167      3.030      9.033      0.929      0.000  
3.230      3.037      9.225      0.987      0.000  
3.293      3.044      9.417      1.049      0.000  
3.357      3.052      9.610      1.113      0.000  
3.420      3.059      9.804      1.179      0.000  
3.483      3.066      9.998      1.247      0.000  
3.547      3.073      10.19      1.316      0.000  
3.610      3.081      10.39      1.387      0.000  
3.673      3.088      10.58      1.458      0.000  
3.737      3.095      10.78      1.530      0.000  
3.800      3.102      10.97      1.602      0.000  
3.863      3.110      11.17      1.674      0.000  
3.927      3.117      11.37      1.746      0.000  
3.990      3.124      11.57      1.818      0.000  
4.053      3.132      11.76      1.890      0.000  
4.117      3.139      11.96      1.961      0.000  
4.180      3.146      12.16      2.031      0.000  
4.243      3.153      12.36      2.100      0.000  
4.307      3.161      12.56      2.168      0.000  
4.370      3.168      12.76      2.235      0.000  
4.433      3.175      12.96      2.301      0.000  
4.497      3.183      13.16      2.397      0.000  
4.560      3.190      13.37      2.693      0.000  
4.623      3.198      13.57      3.256      0.000  
4.687      3.205      13.77      3.990      0.000  
4.750      3.212      13.97      4.860      0.000  
4.813      3.220      14.18      5.848      0.000  
4.877      3.227      14.38      6.940      0.000  
4.940      3.234      14.59      8.128      0.000  
5.003      3.242      14.79      9.405      0.000  
5.067      3.249      15.00      10.76      0.000  
5.130      3.257      15.20      12.20      0.000  
5.193      3.264      15.41      13.71      0.000  
5.257      3.272      15.62      15.29      0.000  
5.320      3.279      15.82      16.94      0.000  
5.383      3.286      16.03      18.66      0.000  
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5.447      3.294      16.24      20.43      0.000  
5.510      3.301      16.45      22.27      0.000  
5.573      3.309      16.66      24.16      0.000  
5.637      3.316      16.87      26.11      0.000  
5.700      3.324      17.08      28.12      0.000  
___________________________________________________________________ 
 
MITIGATED LAND USE   
 
___________________________________________________________________ 
 
                     ANALYSIS RESULTS  
 
Flow Frequency Return Periods for Predeveloped.  POC #1  
Return Period         Flow(cfs)  
2 year                  1.438729  
5 year                  2.349955  
10 year                 3.020259  
25 year                 3.930673  
50 year                 4.649468  
100 year                5.399528  
 
Flow Frequency Return Periods for Mitigated.  POC #1  
Return Period         Flow(cfs)  
2 year                  0.972545  
5 year                  1.610201  
10 year                 2.142742  
25 year                 2.956456  
50 year                 3.674942  
100 year                4.498451  
___________________________________________________________________ 
 
Yearly Peaks for Predeveloped and Mitigated.  POC #1  
Year         Predeveloped    Mitigated   
1957          2.986          1.628  
1958          2.457          0.655  
1959          2.594          0.650  
1960          1.656          1.850  
1961          2.582          2.054  
1962          2.128          1.880  
1963          1.874          1.006  
1964          4.124          3.126  
1965          1.860          1.674  
1966          1.257          1.124  
1967          0.875          0.694  
1968          0.990          0.641  
1969          0.569          0.585  
1970          1.203          0.626  
1971          1.066          0.815  
1972          1.610          1.848  
1973          1.538          1.068  
1974          1.177          1.469  
1975          2.411          1.351  
1976          1.973          1.573  
1977          0.785          0.761  
1978          0.396          0.508  
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1979          3.568          4.453  
1980          1.282          0.635  
1981          1.125          0.701  
1982          1.020          0.681  
1983          1.941          1.064  
1984          1.268          0.740  
1985          1.520          0.706  
1986          0.550          0.538  
1987          4.552          2.177  
1988          2.109          1.498  
1989          0.745          0.623  
1990          0.529          0.456  
1991          2.764          2.123  
1992          1.021          0.576  
1993          0.670          0.561  
1994          1.052          0.617  
___________________________________________________________________ 
 
Ranked Yearly Peaks for Predeveloped and Mitigated.  POC #1  
Rank     Predeveloped        Mitigated   
1        4.5517              4.4535  
2        4.1238              3.1264  
3        3.5680              2.1769  
4        2.9861              2.1233  
5        2.7639              2.0538  
6        2.5936              1.8798  
7        2.5822              1.8501  
8        2.4571              1.8479  
9        2.4109              1.6742  
10       2.1278              1.6282  
11       2.1085              1.5729  
12       1.9731              1.4981  
13       1.9406              1.4686  
14       1.8736              1.3515  
15       1.8598              1.1240  
16       1.6560              1.0680  
17       1.6096              1.0644  
18       1.5380              1.0055  
19       1.5201              0.8151  
20       1.2824              0.7614  
21       1.2684              0.7401  
22       1.2566              0.7065  
23       1.2031              0.7009  
24       1.1772              0.6941  
25       1.1245              0.6806  
26       1.0663              0.6548  
27       1.0523              0.6500  
28       1.0205              0.6411  
29       1.0203              0.6355  
30       0.9902              0.6262  
31       0.8746              0.6226  
32       0.7847              0.6168  
33       0.7453              0.5849  
34       0.6702              0.5764  
35       0.5695              0.5612  
36       0.5499              0.5377  
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37       0.5289              0.5078  
38       0.3963              0.4564  
___________________________________________________________________ 
 
POC #1  
The Facility PASSED  
  
The Facility PASSED.  
  
Flow(CFS) Predev  Dev Percentage Pass/Fail  
0.7194    2710    2671   98     Pass  
0.7591    2381    2092   87     Pass  
0.7988    2076    1829   88     Pass  
0.8385    1811    1615   89     Pass  
0.8782    1568    1432   91     Pass  
0.9179    1396    1275   91     Pass  
0.9576    1234    1143   92     Pass  
0.9973    1100    1025   93     Pass  
1.0369    973     924    94     Pass  
1.0766    877     838    95     Pass  
1.1163    799     754    94     Pass  
1.1560    718     689    95     Pass  
1.1957    645     635    98     Pass  
1.2354    589     585    99     Pass  
1.2751    528     527    99     Pass  
1.3148    489     472    96     Pass  
1.3545    448     427    95     Pass  
1.3942    393     390    99     Pass  
1.4339    357     350    98     Pass  
1.4736    324     306    94     Pass  
1.5133    295     278    94     Pass  
1.5530    260     244    93     Pass  
1.5927    235     211    89     Pass  
1.6324    213     187    87     Pass  
1.6721    196     162    82     Pass  
1.7118    179     145    81     Pass  
1.7515    162     129    79     Pass  
1.7912    154     116    75     Pass  
1.8309    145     101    69     Pass  
1.8706    138     85     61     Pass  
1.9103    131     76     58     Pass  
1.9500    123     70     56     Pass  
1.9897    119     62     52     Pass  
2.0294    114     55     48     Pass  
2.0691    109     48     44     Pass  
2.1088    107     41     38     Pass  
2.1485    101     34     33     Pass  
2.1882    96      27     28     Pass  
2.2279    95      23     24     Pass  
2.2676    89      21     23     Pass  
2.3073    85      18     21     Pass  
2.3470    84      17     20     Pass  
2.3867    80      15     18     Pass  
2.4264    76      15     19     Pass  
2.4661    68      12     17     Pass  
2.5058    66      12     18     Pass  
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2.5455    62      12     19     Pass  
2.5852    57      11     19     Pass  
2.6249    54      9      16     Pass  
2.6646    51      9      17     Pass  
2.7043    48      9      18     Pass  
2.7440    46      9      19     Pass  
2.7837    43      8      18     Pass  
2.8234    42      8      19     Pass  
2.8631    40      8      20     Pass  
2.9028    38      7      18     Pass  
2.9425    35      6      17     Pass  
2.9822    34      6      17     Pass  
3.0218    31      5      16     Pass  
3.0615    29      5      17     Pass  
3.1012    26      5      19     Pass  
3.1409    24      4      16     Pass  
3.1806    23      4      17     Pass  
3.2203    20      4      20     Pass  
3.2600    19      4      21     Pass  
3.2997    18      4      22     Pass  
3.3394    17      4      23     Pass  
3.3791    13      4      30     Pass  
3.4188    12      3      25     Pass  
3.4585    11      3      27     Pass  
3.4982    10      3      30     Pass  
3.5379    10      3      30     Pass  
3.5776    9       3      33     Pass  
3.6173    8       3      37     Pass  
3.6570    7       3      42     Pass  
3.6967    6       3      50     Pass  
3.7364    6       3      50     Pass  
3.7761    4       2      50     Pass  
3.8158    4       2      50     Pass  
3.8555    4       2      50     Pass  
3.8952    4       2      50     Pass  
3.9349    4       2      50     Pass  
3.9746    3       2      66     Pass  
4.0143    3       1      33     Pass  
4.0540    3       1      33     Pass  
4.0937    2       1      50     Pass  
4.1334    1       1      100    Pass  
4.1731    1       1      100    Pass  
4.2128    1       1      100    Pass  
4.2525    1       1      100    Pass  
4.2922    1       1      100    Pass  
4.3319    1       1      100    Pass  
4.3716    1       1      100    Pass  
4.4113    1       1      100    Pass  
4.4510    1       1      100    Pass  
4.4907    1       0      0      Pass  
4.5304    1       0      0      Pass  
4.5701    0       0      0      Pass  
4.6098    0       0      0      Pass  
4.6495    0       0      0      Pass  
_____________________________________________________ 
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___________________________________________________________________ 
 
Water Quality BMP Flow and Volume for POC  1.   
On-line facility volume:  3.9055 acre-feet  
On-line facility target flow:  0.01 cfs.   
Adjusted for 15 min:  4.9234  cfs.   
Off-line facility target flow:  2.4985 cfs.   
Adjusted for 15 min:  2.7341 cfs.   
 
Perlnd and Implnd Changes   
 No changes have been made.  
___________________________________________________________________ 
 
 
This program and accompanying documentation is provided 'as-is' without warranty of 
any kind.  The entire risk regarding the performance and results of this program is 
assumed by the user.  Clear Creek Solutions and the Washington State Department of 
Ecology disclaims all warranties, either expressed or implied, including but not limited 
to implied warranties of program and accompanying documentation.  In no event shall 
Clear Creek Solutions and/or the Washington State Department of Ecology be liable 
for any damages whatsoever (including without limitation to damages for loss of 
business profits, loss of business information, business interruption, and the like) 
arising out of the use of, or inability to use this program even if Clear Creek Solutions 
or the Washington State Department of Ecology has been advised of the possibility of 
such damages. 
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         Western Washington Hydrology Model   
                    PROJECT REPORT  
___________________________________________________________________ 
 
Project Name:   Ritchie Brothers Lewis County  
Site Address:    N. Military Road 
City        :     Lewis County 
Report Date :   3/16/2010  
Gage        :    Longview  
Data Start  :    1955/10/01  
Data End    :    1993/09/30  
Precip Scale:    0.86  
WWHM3 Version:     
___________________________________________________________________ 
 
PREDEVELOPED LAND USE   
 
Name      :  Basin  P1B  
Bypass:  No  
 
GroundWater:  No  
 
Pervious Land Use           Acres    
 C, Pasture, Flat             35.89  
  
Impervious Land Use         Acres   
  
___________________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
___________________________________________________________________ 
 
 
Name      :  Basin D1B  
Bypass:  No  
 
GroundWater:  No  
 
Pervious Land Use           Acres    
  
Impervious Land Use         Acres   
 PARKING FLAT                 31.7  
POND                         4.19  
 
___________________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
Trapezoidal Pond  1,  Trapezoidal Pond  1,  
___________________________________________________________________ 
 
 
Name      :  Trapezoidal Pond  1  
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Bottom Length:  412.803081826524ft.  
Bottom Width:  275.202054551014ft.  
Depth :  6ft.  
Volume at riser head :  14.2590ft.  
Side slope 1:  3 To 1  
Side slope 2:  3 To 1  
Side slope 3:  3 To 1  
Side slope 4:  3 To 1  
Discharge Structure   
Riser Height: 5 ft.  
Riser Diameter: 24 in.  
NotchType   :  Rectangular  
Notch Width :  0.240 ft.  
Notch Height:  1.585 ft.  
Orifice 1 Diameter:  3.299 in.  Elevation:  0 ft.  
 
Element Flows To:      
Outlet 1              Outlet 2           
___________________________________________________________________ 
 
 
  
             Pond Hydraulic Table  
 Stage(ft) Area(acr) Volume(acr-ft) Dschrg(cfs) Infilt(cfs)    
0.000      2.608      0.000      0.000      0.000  
0.067      2.614      0.174      0.074      0.000  
0.133      2.621      0.349      0.104      0.000  
0.200      2.627      0.523      0.128      0.000  
0.267      2.633      0.699      0.148      0.000  
0.333      2.640      0.875      0.165      0.000  
0.400      2.646      1.051      0.181      0.000  
0.467      2.652      1.227      0.195      0.000  
0.533      2.659      1.404      0.209      0.000  
0.600      2.665      1.582      0.221      0.000  
0.667      2.672      1.760      0.233      0.000  
0.733      2.678      1.938      0.245      0.000  
0.800      2.684      2.117      0.256      0.000  
0.867      2.691      2.296      0.266      0.000  
0.933      2.697      2.476      0.276      0.000  
1.000      2.704      2.656      0.286      0.000  
1.067      2.710      2.836      0.295      0.000  
1.133      2.716      3.017      0.304      0.000  
1.200      2.723      3.198      0.313      0.000  
1.267      2.729      3.380      0.322      0.000  
1.333      2.736      3.562      0.330      0.000  
1.400      2.742      3.745      0.338      0.000  
1.467      2.749      3.928      0.346      0.000  
1.533      2.755      4.111      0.354      0.000  
1.600      2.762      4.295      0.362      0.000  
1.667      2.768      4.480      0.369      0.000  
1.733      2.775      4.664      0.376      0.000  
1.800      2.781      4.850      0.383      0.000  
1.867      2.788      5.035      0.391      0.000  
1.933      2.794      5.221      0.397      0.000  
2.000      2.801      5.408      0.404      0.000  
2.067      2.807      5.595      0.411      0.000  
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2.133      2.814      5.782      0.417      0.000  
2.200      2.820      5.970      0.424      0.000  
2.267      2.827      6.158      0.430      0.000  
2.333      2.834      6.347      0.437      0.000  
2.400      2.840      6.536      0.443      0.000  
2.467      2.847      6.725      0.449      0.000  
2.533      2.853      6.915      0.455      0.000  
2.600      2.860      7.106      0.461      0.000  
2.667      2.867      7.297      0.467      0.000  
2.733      2.873      7.488      0.473      0.000  
2.800      2.880      7.680      0.478      0.000  
2.867      2.886      7.872      0.484      0.000  
2.933      2.893      8.065      0.490      0.000  
3.000      2.900      8.258      0.495      0.000  
3.067      2.906      8.451      0.501      0.000  
3.133      2.913      8.645      0.506      0.000  
3.200      2.920      8.840      0.511      0.000  
3.267      2.926      9.035      0.517      0.000  
3.333      2.933      9.230      0.522      0.000  
3.400      2.940      9.426      0.527      0.000  
3.467      2.946      9.622      0.542      0.000  
3.533      2.953      9.819      0.569      0.000  
3.600      2.960      10.02      0.604      0.000  
3.667      2.967      10.21      0.643      0.000  
3.733      2.973      10.41      0.687      0.000  
3.800      2.980      10.61      0.734      0.000  
3.867      2.987      10.81      0.783      0.000  
3.933      2.994      11.01      0.835      0.000  
4.000      3.000      11.21      0.888      0.000  
4.067      3.007      11.41      0.942      0.000  
4.133      3.014      11.61      0.998      0.000  
4.200      3.021      11.81      1.055      0.000  
4.267      3.027      12.01      1.112      0.000  
4.333      3.034      12.21      1.170      0.000  
4.400      3.041      12.42      1.227      0.000  
4.467      3.048      12.62      1.285      0.000  
4.533      3.055      12.82      1.343      0.000  
4.600      3.061      13.03      1.400      0.000  
4.667      3.068      13.23      1.457      0.000  
4.733      3.075      13.44      1.513      0.000  
4.800      3.082      13.64      1.568      0.000  
4.867      3.089      13.85      1.623      0.000  
4.933      3.096      14.05      1.676      0.000  
5.000      3.102      14.26      1.729      0.000  
5.067      3.109      14.47      2.068      0.000  
5.133      3.116      14.67      2.685      0.000  
5.200      3.123      14.88      3.484      0.000  
5.267      3.130      15.09      4.428      0.000  
5.333      3.137      15.30      5.498      0.000  
5.400      3.144      15.51      6.681      0.000  
5.467      3.151      15.72      7.967      0.000  
5.533      3.158      15.93      9.348      0.000  
5.600      3.165      16.14      10.82      0.000  
5.667      3.172      16.35      12.37      0.000  
5.733      3.178      16.56      14.01      0.000  
5.800      3.185      16.77      15.72      0.000  
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5.867      3.192      16.99      17.50      0.000  
5.933      3.199      17.20      19.35      0.000  
6.000      3.206      17.41      21.27      0.000  
6.067      3.213      17.63      23.25      0.000  
___________________________________________________________________ 
 
MITIGATED LAND USE   
 
___________________________________________________________________ 
 
                     ANALYSIS RESULTS  
 
Flow Frequency Return Periods for Predeveloped.  POC #1  
Return Period         Flow(cfs)  
2 year                  1.030916  
5 year                  1.664607  
10 year                 2.12688  
25 year                 2.750964  
50 year                 3.241249  
100 year                3.750966  
 
Flow Frequency Return Periods for Mitigated.  POC #1  
Return Period         Flow(cfs)  
2 year                  0.67902  
5 year                  1.115337  
10 year                 1.47755  
25 year                 2.028349  
50 year                 2.512663  
100 year                3.065945  
___________________________________________________________________ 
 
Yearly Peaks for Predeveloped and Mitigated.  POC #1  
Year         Predeveloped    Mitigated   
1957          2.061          1.389  
1958          1.622          0.464  
1959          1.621          0.488  
1960          1.202          1.438  
1961          1.906          1.248  
1962          1.509          1.490  
1963          1.318          0.636  
1964          2.990          1.593  
1965          1.356          1.288  
1966          0.955          0.618  
1967          0.665          0.506  
1968          0.728          0.462  
1969          0.422          0.417  
1970          0.785          0.453  
1971          0.734          0.657  
1972          1.215          1.460  
1973          1.146          0.650  
1974          0.859          1.092  
1975          1.553          1.031  
1976          1.279          1.171  
1977          0.595          0.512  
1978          0.273          0.388  
1979          2.651          3.079  
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1980          0.949          0.437  
1981          0.829          0.494  
1982          0.730          0.485  
1983          1.401          0.571  
1984          0.911          0.499  
1985          1.129          0.473  
1986          0.416          0.385  
1987          3.169          1.367  
1988          1.473          0.844  
1989          0.516          0.444  
1990          0.400          0.338  
1991          2.077          1.634  
1992          0.774          0.431  
1993          0.510          0.390  
1994          0.704          0.434  
___________________________________________________________________ 
 
Ranked Yearly Peaks for Predeveloped and Mitigated.  POC #1  
Rank     Predeveloped        Mitigated   
1        3.1689              3.0786  
2        2.9899              1.6340  
3        2.6505              1.5933  
4        2.0765              1.4899  
5        2.0610              1.4600  
6        1.9055              1.4384  
7        1.6220              1.3886  
8        1.6209              1.3671  
9        1.5526              1.2884  
10       1.5094              1.2480  
11       1.4729              1.1708  
12       1.4013              1.0917  
13       1.3562              1.0312  
14       1.3180              0.8440  
15       1.2790              0.6573  
16       1.2153              0.6498  
17       1.2020              0.6365  
18       1.1457              0.6183  
19       1.1285              0.5709  
20       0.9555              0.5119  
21       0.9495              0.5060  
22       0.9113              0.4990  
23       0.8588              0.4942  
24       0.8287              0.4884  
25       0.7853              0.4846  
26       0.7739              0.4728  
27       0.7343              0.4645  
28       0.7304              0.4621  
29       0.7283              0.4533  
30       0.7043              0.4443  
31       0.6650              0.4370  
32       0.5945              0.4340  
33       0.5164              0.4306  
34       0.5103              0.4168  
35       0.4220              0.3904  
36       0.4163              0.3878  
37       0.4001              0.3847  
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38       0.2726              0.3383  
___________________________________________________________________ 
 
POC #1  
The Facility PASSED  
  
The Facility PASSED.  
  
Flow(CFS) Predev  Dev Percentage Pass/Fail  
0.5155    3143    3133   99     Pass  
0.5430    2773    1969   71     Pass  
0.5705    2435    1662   68     Pass  
0.5981    2146    1503   70     Pass  
0.6256    1894    1382   72     Pass  
0.6531    1656    1266   76     Pass  
0.6807    1483    1175   79     Pass  
0.7082    1329    1085   81     Pass  
0.7357    1194    998    83     Pass  
0.7633    1067    919    86     Pass  
0.7908    953     857    89     Pass  
0.8183    872     790    90     Pass  
0.8459    794     731    92     Pass  
0.8734    717     675    94     Pass  
0.9009    656     630    96     Pass  
0.9285    601     579    96     Pass  
0.9560    545     540    99     Pass  
0.9835    508     488    96     Pass  
1.0111    472     431    91     Pass  
1.0386    433     380    87     Pass  
1.0661    386     347    89     Pass  
1.0937    349     309    88     Pass  
1.1212    311     272    87     Pass  
1.1487    288     241    83     Pass  
1.1763    266     207    77     Pass  
1.2038    239     178    74     Pass  
1.2313    217     155    71     Pass  
1.2589    197     134    68     Pass  
1.2864    179     118    65     Pass  
1.3139    167     105    62     Pass  
1.3415    156     92     58     Pass  
1.3690    146     77     52     Pass  
1.3965    140     65     46     Pass  
1.4241    134     57     42     Pass  
1.4516    129     47     36     Pass  
1.4791    125     38     30     Pass  
1.5067    120     32     26     Pass  
1.5342    114     26     22     Pass  
1.5617    108     21     19     Pass  
1.5893    104     17     16     Pass  
1.6168    102     12     11     Pass  
1.6443    95      9      9      Pass  
1.6719    91      8      8      Pass  
1.6994    89      7      7      Pass  
1.7269    86      6      6      Pass  
1.7545    83      6      7      Pass  
1.7820    80      6      7      Pass  
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1.8095    78      5      6      Pass  
1.8371    71      5      7      Pass  
1.8646    69      5      7      Pass  
1.8921    66      5      7      Pass  
1.9197    63      5      7      Pass  
1.9472    59      5      8      Pass  
1.9747    57      5      8      Pass  
2.0023    52      4      7      Pass  
2.0298    51      4      7      Pass  
2.0573    47      4      8      Pass  
2.0849    44      4      9      Pass  
2.1124    42      4      9      Pass  
2.1399    40      4      10     Pass  
2.1675    39      4      10     Pass  
2.1950    37      4      10     Pass  
2.2225    36      4      11     Pass  
2.2501    34      4      11     Pass  
2.2776    32      4      12     Pass  
2.3051    29      4      13     Pass  
2.3327    28      4      14     Pass  
2.3602    27      3      11     Pass  
2.3877    25      3      12     Pass  
2.4153    23      3      13     Pass  
2.4428    20      3      15     Pass  
2.4703    20      2      10     Pass  
2.4979    19      2      10     Pass  
2.5254    16      2      12     Pass  
2.5529    14      2      14     Pass  
2.5805    12      2      16     Pass  
2.6080    12      2      16     Pass  
2.6355    10      2      20     Pass  
2.6631    9       2      22     Pass  
2.6906    7       2      28     Pass  
2.7181    6       2      33     Pass  
2.7457    6       2      33     Pass  
2.7732    6       2      33     Pass  
2.8007    3       1      33     Pass  
2.8283    3       1      33     Pass  
2.8558    3       1      33     Pass  
2.8833    3       1      33     Pass  
2.9109    3       1      33     Pass  
2.9384    3       1      33     Pass  
2.9659    2       1      50     Pass  
2.9934    1       1      100    Pass  
3.0210    1       1      100    Pass  
3.0485    1       1      100    Pass  
3.0760    1       1      100    Pass  
3.1036    1       0      0      Pass  
3.1311    1       0      0      Pass  
3.1586    1       0      0      Pass  
3.1862    0       0      0      Pass  
3.2137    0       0      0      Pass  
3.2412    0       0      0      Pass  
_____________________________________________________ 
 
___________________________________________________________________ 
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Water Quality BMP Flow and Volume for POC  1.   
On-line facility volume:  3.779 acre-feet  
On-line facility target flow:  0.01 cfs.   
Adjusted for 15 min:  5.3025  cfs.   
Off-line facility target flow:  2.6335 cfs.   
Adjusted for 15 min:  2.9759 cfs.   
___________________________________________________________________ 
 
Perlnd and Implnd Changes   
 No changes have been made.  
___________________________________________________________________ 
 
 
This program and accompanying documentation is provided 'as-is' without warranty of 
any kind.  The entire risk regarding the performance and results of this program is 
assumed by the user.  Clear Creek Solutions and the Washington State Department of 
Ecology disclaims all warranties, either expressed or implied, including but not limited 
to implied warranties of program and accompanying documentation.  In no event shall 
Clear Creek Solutions and/or the Washington State Department of Ecology be liable 
for any damages whatsoever (including without limitation to damages for loss of 
business profits, loss of business information, business interruption, and the like) 
arising out of the use of, or inability to use this program even if Clear Creek Solutions 
or the Washington State Department of Ecology has been advised of the possibility of 
such damages. 
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         Western Washington Hydrology Model   
                    PROJECT REPORT  
___________________________________________________________________ 
 
Project Name:  Ritchie Brothers Lewis County  
Site Address:  N. Military Road 
City        :  Lewis County  
Report Date :  3/16/2010  
Gage        :  Longview  
Data Start  :  1955/10/01  
Data End    :  1993/09/30  
Precip Scale:  0.86  
WWHM3 Version:     
___________________________________________________________________ 
 
PREDEVELOPED LAND USE   
 
Name      :  Basin  P1C  
Bypass:  No  
 
GroundWater:  No  
 
Pervious Land Use           Acres    
 C, Pasture, Flat             36.93  
  
Impervious Land Use         Acres   
  
___________________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
___________________________________________________________________ 
 
 
Name      :  Basin  D1C  
Bypass:  No  
 
GroundWater:  No  
 
Pervious Land Use           Acres    
 C, Lawn, Flat                2.57  
  
Impervious Land Use         Acres   
 ROOF TOPS FLAT               0.28  
PARKING FLAT                 30.31  
POND                         3.77  
 
___________________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
Trapezoidal Pond  1,  Trapezoidal Pond  1,  
___________________________________________________________________ 
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Name      :  Trapezoidal Pond  1  
Bottom Length:  569.920497673866ft.  
Bottom Width:  189.973499224624ft.  
Depth :  6ft.  
Volume at riser head :  13.7705ft.  
Side slope 1:  3 To 1  
Side slope 2:  3 To 1  
Side slope 3:  3 To 1  
Side slope 4:  3 To 1  
Discharge Structure   
Riser Height: 5 ft.  
Riser Diameter: 24 in.  
NotchType   :  Rectangular  
Notch Width :  0.250 ft.  
Notch Height:  1.658 ft.  
Orifice 1 Diameter:  3.363 in.  Elevation:  0 ft.  
 
Element Flows To:      
Outlet 1              Outlet 2           
___________________________________________________________________ 
 
 
  
             Pond Hydraulic Table  
 Stage(ft) Area(acr) Volume(acr-ft) Dschrg(cfs) Infilt(cfs)    
0.000      2.486      0.000      0.000      0.000  
0.067      2.493      0.166      0.077      0.000  
0.133      2.500      0.332      0.108      0.000  
0.200      2.506      0.499      0.133      0.000  
0.267      2.514      0.667      0.153      0.000  
0.333      2.521      0.834      0.171      0.000  
0.400      2.528      1.003      0.188      0.000  
0.467      2.535      1.171      0.203      0.000  
0.533      2.542      1.341      0.217      0.000  
0.600      2.549      1.510      0.230      0.000  
0.667      2.556      1.680      0.243      0.000  
0.733      2.563      1.851      0.254      0.000  
0.800      2.570      2.022      0.266      0.000  
0.867      2.577      2.194      0.277      0.000  
0.933      2.584      2.366      0.287      0.000  
1.000      2.591      2.538      0.297      0.000  
1.067      2.598      2.711      0.307      0.000  
1.133      2.605      2.885      0.316      0.000  
1.200      2.612      3.058      0.325      0.000  
1.267      2.619      3.233      0.334      0.000  
1.333      2.627      3.408      0.343      0.000  
1.400      2.634      3.583      0.351      0.000  
1.467      2.641      3.759      0.360      0.000  
1.533      2.648      3.935      0.368      0.000  
1.600      2.655      4.112      0.376      0.000  
1.667      2.662      4.289      0.383      0.000  
1.733      2.669      4.467      0.391      0.000  
1.800      2.677      4.645      0.399      0.000  
1.867      2.684      4.824      0.406      0.000  
1.933      2.691      5.003      0.413      0.000  
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2.000      2.698      5.183      0.420      0.000  
2.067      2.705      5.363      0.427      0.000  
2.133      2.713      5.543      0.434      0.000  
2.200      2.720      5.724      0.441      0.000  
2.267      2.727      5.906      0.447      0.000  
2.333      2.734      6.088      0.454      0.000  
2.400      2.741      6.271      0.460      0.000  
2.467      2.749      6.454      0.467      0.000  
2.533      2.756      6.637      0.473      0.000  
2.600      2.763      6.821      0.479      0.000  
2.667      2.771      7.005      0.485      0.000  
2.733      2.778      7.190      0.491      0.000  
2.800      2.785      7.376      0.497      0.000  
2.867      2.792      7.562      0.503      0.000  
2.933      2.800      7.748      0.509      0.000  
3.000      2.807      7.935      0.514      0.000  
3.067      2.814      8.122      0.520      0.000  
3.133      2.822      8.310      0.526      0.000  
3.200      2.829      8.499      0.531      0.000  
3.267      2.836      8.687      0.537      0.000  
3.333      2.844      8.877      0.542      0.000  
3.400      2.851      9.067      0.559      0.000  
3.467      2.858      9.257      0.589      0.000  
3.533      2.866      9.448      0.626      0.000  
3.600      2.873      9.639      0.667      0.000  
3.667      2.880      9.831      0.713      0.000  
3.733      2.888      10.02      0.762      0.000  
3.800      2.895      10.22      0.814      0.000  
3.867      2.903      10.41      0.868      0.000  
3.933      2.910      10.60      0.923      0.000  
4.000      2.917      10.80      0.980      0.000  
4.067      2.925      10.99      1.039      0.000  
4.133      2.932      11.19      1.098      0.000  
4.200      2.940      11.38      1.157      0.000  
4.267      2.947      11.58      1.217      0.000  
4.333      2.955      11.78      1.278      0.000  
4.400      2.962      11.97      1.338      0.000  
4.467      2.970      12.17      1.398      0.000  
4.533      2.977      12.37      1.457      0.000  
4.600      2.984      12.57      1.517      0.000  
4.667      2.992      12.77      1.575      0.000  
4.733      2.999      12.97      1.633      0.000  
4.800      3.007      13.17      1.689      0.000  
4.867      3.014      13.37      1.745      0.000  
4.933      3.022      13.57      1.825      0.000  
5.000      3.030      13.77      1.879      0.000  
5.067      3.037      13.97      2.218      0.000  
5.133      3.045      14.18      2.836      0.000  
5.200      3.052      14.38      3.634      0.000  
5.267      3.060      14.58      4.578      0.000  
5.333      3.067      14.79      5.649      0.000  
5.400      3.075      14.99      6.832      0.000  
5.467      3.082      15.20      8.118      0.000  
5.533      3.090      15.40      9.500      0.000  
5.600      3.098      15.61      10.97      0.000  
5.667      3.105      15.82      12.52      0.000  
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5.733      3.113      16.02      14.16      0.000  
5.800      3.120      16.23      15.87      0.000  
5.867      3.128      16.44      17.65      0.000  
5.933      3.136      16.65      19.50      0.000  
6.000      3.143      16.86      21.42      0.000  
6.067      3.151      17.07      23.40      0.000  
___________________________________________________________________ 
 
MITIGATED LAND USE   
 
___________________________________________________________________ 
 
                     ANALYSIS RESULTS  
 
Flow Frequency Return Periods for Predeveloped.  POC #1  
Return Period         Flow(cfs)  
2 year                  1.060789  
5 year                  1.712843  
10 year                 2.188511  
25 year                 2.830679  
50 year                 3.335171  
100 year                3.859658  
 
Flow Frequency Return Periods for Mitigated.  POC #1  
Return Period         Flow(cfs)  
2 year                  0.707832  
5 year                  1.158852  
10 year                 1.532345  
25 year                 2.099167  
50 year                 2.596711  
100 year                3.164331  
___________________________________________________________________ 
 
Yearly Peaks for Predeveloped and Mitigated.  POC #1  
Year         Predeveloped    Mitigated   
1957          2.121          1.395  
1958          1.669          0.479  
1959          1.668          0.500  
1960          1.237          1.494  
1961          1.961          1.367  
1962          1.553          1.527  
1963          1.356          0.694  
1964          3.077          1.711  
1965          1.396          1.344  
1966          0.983          0.691  
1967          0.684          0.522  
1968          0.749          0.477  
1969          0.434          0.432  
1970          0.808          0.467  
1971          0.756          0.680  
1972          1.250          1.497  
1973          1.179          0.702  
1974          0.884          1.152  
1975          1.598          1.064  
1976          1.316          1.216  
1977          0.612          0.531  
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1978          0.280          0.393  
1979          2.727          2.822  
1980          0.977          0.455  
1981          0.853          0.512  
1982          0.752          0.500  
1983          1.442          0.633  
1984          0.938          0.518  
1985          1.161          0.495  
1986          0.428          0.397  
1987          3.261          1.479  
1988          1.516          0.941  
1989          0.531          0.457  
1990          0.412          0.344  
1991          2.137          1.688  
1992          0.796          0.443  
1993          0.525          0.406  
1994          0.725          0.450  
___________________________________________________________________ 
 
Ranked Yearly Peaks for Predeveloped and Mitigated.  POC #1  
Rank     Predeveloped        Mitigated   
1        3.2607              2.8218  
2        3.0765              1.7112  
3        2.7273              1.6880  
4        2.1367              1.5275  
5        2.1207              1.4966  
6        1.9607              1.4935  
7        1.6690              1.4791  
8        1.6679              1.3951  
9        1.5976              1.3671  
10       1.5531              1.3441  
11       1.5156              1.2161  
12       1.4419              1.1516  
13       1.3955              1.0640  
14       1.3562              0.9405  
15       1.3160              0.7017  
16       1.2505              0.6943  
17       1.2368              0.6910  
18       1.1789              0.6800  
19       1.1612              0.6334  
20       0.9831              0.5310  
21       0.9770              0.5216  
22       0.9377              0.5182  
23       0.8837              0.5121  
24       0.8528              0.5001  
25       0.8081              0.5001  
26       0.7964              0.4950  
27       0.7556              0.4791  
28       0.7516              0.4773  
29       0.7494              0.4672  
30       0.7247              0.4567  
31       0.6843              0.4550  
32       0.6118              0.4497  
33       0.5314              0.4427  
34       0.5250              0.4321  
35       0.4343              0.4063  
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36       0.4284              0.3966  
37       0.4117              0.3932  
38       0.2805              0.3445  
___________________________________________________________________ 
 
POC #1  
The Facility PASSED  
  
The Facility PASSED.  
  
Flow(CFS) Predev  Dev Percentage Pass/Fail  
0.5304    3141    3136   99     Pass  
0.5587    2769    2043   73     Pass  
0.5871    2429    1740   71     Pass  
0.6154    2151    1565   72     Pass  
0.6437    1894    1411   74     Pass  
0.6720    1656    1293   78     Pass  
0.7004    1481    1179   79     Pass  
0.7287    1332    1094   82     Pass  
0.7570    1193    998    83     Pass  
0.7854    1068    932    87     Pass  
0.8137    952     870    91     Pass  
0.8420    870     802    92     Pass  
0.8704    791     739    93     Pass  
0.8987    717     687    95     Pass  
0.9270    653     633    96     Pass  
0.9554    600     580    96     Pass  
0.9837    545     544    99     Pass  
1.0120    506     504    99     Pass  
1.0404    472     442    93     Pass  
1.0687    433     396    91     Pass  
1.0970    386     363    94     Pass  
1.1253    349     325    93     Pass  
1.1537    313     286    91     Pass  
1.1820    288     250    86     Pass  
1.2103    266     225    84     Pass  
1.2387    239     198    82     Pass  
1.2670    217     170    78     Pass  
1.2953    197     146    74     Pass  
1.3237    180     128    71     Pass  
1.3520    167     111    66     Pass  
1.3803    156     97     62     Pass  
1.4087    146     85     58     Pass  
1.4370    140     74     52     Pass  
1.4653    134     64     47     Pass  
1.4937    129     53     41     Pass  
1.5220    125     45     36     Pass  
1.5503    120     39     32     Pass  
1.5786    114     35     30     Pass  
1.6070    108     31     28     Pass  
1.6353    104     24     23     Pass  
1.6636    102     19     18     Pass  
1.6920    95      14     14     Pass  
1.7203    91      10     10     Pass  
1.7486    89      9      10     Pass  
1.7770    86      9      10     Pass  
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1.8053    83      7      8      Pass  
1.8336    80      7      8      Pass  
1.8620    78      6      7      Pass  
1.8903    71      5      7      Pass  
1.9186    69      5      7      Pass  
1.9469    66      5      7      Pass  
1.9753    63      5      7      Pass  
2.0036    59      5      8      Pass  
2.0319    57      5      8      Pass  
2.0603    52      4      7      Pass  
2.0886    51      4      7      Pass  
2.1169    47      4      8      Pass  
2.1453    44      4      9      Pass  
2.1736    42      4      9      Pass  
2.2019    40      4      10     Pass  
2.2303    39      4      10     Pass  
2.2586    37      4      10     Pass  
2.2869    36      4      11     Pass  
2.3153    34      3      8      Pass  
2.3436    32      2      6      Pass  
2.3719    30      2      6      Pass  
2.4002    28      2      7      Pass  
2.4286    27      2      7      Pass  
2.4569    25      2      8      Pass  
2.4852    23      2      8      Pass  
2.5136    20      2      10     Pass  
2.5419    20      2      10     Pass  
2.5702    19      2      10     Pass  
2.5986    16      2      12     Pass  
2.6269    14      2      14     Pass  
2.6552    12      1      8      Pass  
2.6836    12      1      8      Pass  
2.7119    10      1      10     Pass  
2.7402    9       1      11     Pass  
2.7685    7       1      14     Pass  
2.7969    6       1      16     Pass  
2.8252    6       0      0      Pass  
2.8535    6       0      0      Pass  
2.8819    3       0      0      Pass  
2.9102    3       0      0      Pass  
2.9385    3       0      0      Pass  
2.9669    3       0      0      Pass  
2.9952    3       0      0      Pass  
3.0235    3       0      0      Pass  
3.0519    2       0      0      Pass  
3.0802    1       0      0      Pass  
3.1085    1       0      0      Pass  
3.1369    1       0      0      Pass  
3.1652    1       0      0      Pass  
3.1935    1       0      0      Pass  
3.2218    1       0      0      Pass  
3.2502    1       0      0      Pass  
3.2785    0       0      0      Pass  
3.3068    0       0      0      Pass  
3.3352    0       0      0      Pass  
_____________________________________________________ 

____________________________________________________________________________________ 
March 2010 Stormwater Site Plan Report  85 



 

 
___________________________________________________________________ 
 
Water Quality BMP Flow and Volume for POC  1.   
On-line facility volume:  3.6847 acre-feet  
On-line facility target flow:  0.01 cfs.   
Adjusted for 15 min:  5.0441  cfs.   
Off-line facility target flow:  2.5162 cfs.   
Adjusted for 15 min:  2.8205 cfs.   
___________________________________________________________________ 
 
Perlnd and Implnd Changes   
 No changes have been made.  
___________________________________________________________________ 
 
 
This program and accompanying documentation is provided 'as-is' without warranty of any 
kind.  The entire risk regarding the performance and results of this program is assumed by 
the user.  Clear Creek Solutions and the Washington State Department of Ecology 
disclaims all warranties, either expressed or implied, including but not limited to implied 
warranties of program and accompanying documentation.  In no event shall  Clear Creek 
Solutions and/or the Washington State Department of Ecology be liable for any damages 
whatsoever (including without limitation to damages for loss of business profits, loss of 
business information, business interruption, and the like) arising out of the use of, or 
inability to use this program even if Clear Creek Solutions or the Washington State 
Department of Ecology has been advised of the possibility of such damages. 
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         Western Washington Hydrology Model   
                    PROJECT REPORT  
___________________________________________________________________ 
 
Project Name:   Ritchie Brothers Lewis County  
Site Address:   N. Military Road 
City        :     Lewis County 
Report Date :   3/16/2010  
Gage        :    Longview  
Data Start  :    1955/10/01  
Data End    :    1993/09/30  
Precip Scale:   0.86  
WWHM3 Version:     
___________________________________________________________________ 
 
PREDEVELOPED LAND USE   
 
Name      :  Basin  P2A  
Bypass:  No  
 
GroundWater:  No  
 
Pervious Land Use           Acres    
 C, Forest, Flat              48.28  
  
Impervious Land Use         Acres   
  
___________________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
___________________________________________________________________ 
 
 
Name      :  Basin  D2A  
Bypass:  No  
 
GroundWater:  No  
 
Pervious Land Use           Acres    
 C, Lawn, Flat                6.27  
  
Impervious Land Use         Acres   
 ROADS FLAT                   3.88  
ROOF TOPS FLAT               0.23  
PARKING FLAT                 31.75  
POND                         3.68  
 
___________________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
Pond D2A,  Pond D2A,  
___________________________________________________________________ 
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Name      :  Pond D2A  
Bottom Length:  687.255459558957ft.  
Bottom Width:  229.085153186321ft.  
Depth :  6ft.  
Volume at riser head :  19.6838ft.  
Side slope 1:  3 To 1  
Side slope 2:  3 To 1  
Side slope 3:  3 To 1  
Side slope 4:  3 To 1  
Discharge Structure   
Riser Height: 5 ft.  
Riser Diameter: 24 in.  
NotchType   :  Rectangular  
Notch Width :  0.509 ft.  
Notch Height:  1.222 ft.  
Orifice 1 Diameter:  3.276 in.  Elevation:  0 ft.  
 
Element Flows To:      
Outlet 1              Outlet 2           
___________________________________________________________________ 
 
 
  
             Pond Hydraulic Table  
 Stage(ft) Area(acr) Volume(acr-ft) Dschrg(cfs) Infilt(cfs)    
0.000      3.614      0.000      0.000      0.000  
0.067      3.623      0.241      0.073      0.000  
0.133      3.631      0.483      0.103      0.000  
0.200      3.640      0.725      0.126      0.000  
0.267      3.648      0.968      0.146      0.000  
0.333      3.656      1.212      0.163      0.000  
0.400      3.665      1.456      0.178      0.000  
0.467      3.673      1.700      0.193      0.000  
0.533      3.682      1.946      0.206      0.000  
0.600      3.690      2.191      0.218      0.000  
0.667      3.699      2.438      0.230      0.000  
0.733      3.707      2.685      0.241      0.000  
0.800      3.716      2.932      0.252      0.000  
0.867      3.724      3.180      0.262      0.000  
0.933      3.733      3.429      0.272      0.000  
1.000      3.741      3.678      0.282      0.000  
1.067      3.750      3.927      0.291      0.000  
1.133      3.758      4.178      0.300      0.000  
1.200      3.767      4.429      0.309      0.000  
1.267      3.776      4.680      0.317      0.000  
1.333      3.784      4.932      0.325      0.000  
1.400      3.793      5.185      0.334      0.000  
1.467      3.801      5.438      0.341      0.000  
1.533      3.810      5.691      0.349      0.000  
1.600      3.818      5.946      0.357      0.000  
1.667      3.827      6.200      0.364      0.000  
1.733      3.836      6.456      0.371      0.000  
1.800      3.844      6.712      0.378      0.000  
1.867      3.853      6.968      0.385      0.000  
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1.933      3.861      7.226      0.392      0.000  
2.000      3.870      7.483      0.399      0.000  
2.067      3.879      7.742      0.405      0.000  
2.133      3.887      8.000      0.412      0.000  
2.200      3.896      8.260      0.418      0.000  
2.267      3.905      8.520      0.424      0.000  
2.333      3.913      8.781      0.431      0.000  
2.400      3.922      9.042      0.437      0.000  
2.467      3.931      9.303      0.443      0.000  
2.533      3.939      9.566      0.449      0.000  
2.600      3.948      9.829      0.454      0.000  
2.667      3.957      10.09      0.460      0.000  
2.733      3.965      10.36      0.466      0.000  
2.800      3.974      10.62      0.472      0.000  
2.867      3.983      10.89      0.477      0.000  
2.933      3.992      11.15      0.483      0.000  
3.000      4.000      11.42      0.488      0.000  
3.067      4.009      11.69      0.494      0.000  
3.133      4.018      11.95      0.499      0.000  
3.200      4.027      12.22      0.504      0.000  
3.267      4.035      12.49      0.509      0.000  
3.333      4.044      12.76      0.515      0.000  
3.400      4.053      13.03      0.520      0.000  
3.467      4.062      13.30      0.525      0.000  
3.533      4.071      13.57      0.530      0.000  
3.600      4.079      13.84      0.535      0.000  
3.667      4.088      14.11      0.540      0.000  
3.733      4.097      14.39      0.545      0.000  
3.800      4.106      14.66      0.555      0.000  
3.867      4.115      14.93      0.598      0.000  
3.933      4.124      15.21      0.659      0.000  
4.000      4.132      15.48      0.733      0.000  
4.067      4.141      15.76      0.816      0.000  
4.133      4.150      16.04      0.906      0.000  
4.200      4.159      16.31      1.003      0.000  
4.267      4.168      16.59      1.104      0.000  
4.333      4.177      16.87      1.210      0.000  
4.400      4.186      17.15      1.319      0.000  
4.467      4.195      17.43      1.431      0.000  
4.533      4.203      17.71      1.545      0.000  
4.600      4.212      17.99      1.660      0.000  
4.667      4.221      18.27      1.776      0.000  
4.733      4.230      18.55      1.894      0.000  
4.800      4.239      18.83      2.011      0.000  
4.867      4.248      19.12      2.128      0.000  
4.933      4.257      19.40      2.245      0.000  
5.000      4.266      19.68      2.360      0.000  
5.067      4.275      19.97      2.700      0.000  
5.133      4.284      20.25      3.317      0.000  
5.200      4.293      20.54      4.115      0.000  
5.267      4.302      20.83      5.059      0.000  
5.333      4.311      21.11      6.130      0.000  
5.400      4.320      21.40      7.313      0.000  
5.467      4.329      21.69      8.599      0.000  
5.533      4.338      21.98      9.980      0.000  
5.600      4.347      22.27      11.45      0.000  
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5.667      4.356      22.56      13.00      0.000  
5.733      4.365      22.85      14.64      0.000  
5.800      4.374      23.14      16.35      0.000  
5.867      4.383      23.43      18.13      0.000  
5.933      4.392      23.72      19.98      0.000  
6.000      4.401      24.02      21.90      0.000  
6.067      4.410      24.31      23.88      0.000  
___________________________________________________________________ 
 
MITIGATED LAND USE   
 
___________________________________________________________________ 
 
                     ANALYSIS RESULTS  
 
Flow Frequency Return Periods for Predeveloped.  POC #1  
Return Period         Flow(cfs)  
2 year                  1.076255  
5 year                  1.825811  
10 year                 2.319487  
25 year                 2.915814  
50 year                 3.333741  
100 year                3.727253  
 
Flow Frequency Return Periods for Mitigated.  POC #1  
Return Period         Flow(cfs)  
2 year                  0.68955  
5 year                  1.216046  
10 year                 1.687547  
25 year                 2.452199  
50 year                 3.164454  
100 year                4.017229  
___________________________________________________________________ 
 
Yearly Peaks for Predeveloped and Mitigated.  POC #1  
Year         Predeveloped    Mitigated   
1957          2.136          2.251  
1958          1.046          0.470  
1959          1.439          0.516  
1960          1.298          1.598  
1961          2.072          0.846  
1962          1.640          2.007  
1963          1.319          0.554  
1964          3.132          1.689  
1965          1.559          1.699  
1966          1.122          0.544  
1967          0.679          0.505  
1968          0.528          0.462  
1969          0.459          0.406  
1970          0.762          0.474  
1971          0.725          0.669  
1972          1.403          2.122  
1973          1.334          0.769  
1974          0.638          1.053  
1975          1.612          1.510  
1976          1.486          1.619  
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1977          0.482          0.486  
1978          0.100          0.369  
1979          3.034          2.352  
1980          0.956          0.406  
1981          0.839          0.492  
1982          0.785          0.489  
1983          1.614          0.530  
1984          0.922          0.517  
1985          1.321          0.496  
1986          0.352          0.402  
1987          3.346          1.088  
1988          1.264          0.543  
1989          0.472          0.430  
1990          0.449          0.354  
1991          2.466          2.396  
1992          0.913          0.450  
1993          0.503          0.389  
1994          0.682          0.399  
___________________________________________________________________ 
 
Ranked Yearly Peaks for Predeveloped and Mitigated.  POC #1  
Rank     Predeveloped        Mitigated   
1        3.3462              2.3960  
2        3.1324              2.3519  
3        3.0337              2.2512  
4        2.4658              2.1218  
5        2.1363              2.0072  
6        2.0718              1.6990  
7        1.6403              1.6893  
8        1.6137              1.6185  
9        1.6124              1.5984  
10       1.5590              1.5104  
11       1.4863              1.0877  
12       1.4389              1.0531  
13       1.4032              0.8457  
14       1.3338              0.7695  
15       1.3210              0.6692  
16       1.3193              0.5537  
17       1.2981              0.5441  
18       1.2638              0.5431  
19       1.1215              0.5297  
20       1.0455              0.5166  
21       0.9565              0.5164  
22       0.9225              0.5047  
23       0.9131              0.4963  
24       0.8385              0.4920  
25       0.7848              0.4888  
26       0.7623              0.4855  
27       0.7245              0.4745  
28       0.6822              0.4695  
29       0.6792              0.4621  
30       0.6382              0.4499  
31       0.5275              0.4300  
32       0.5027              0.4064  
33       0.4820              0.4055  
34       0.4715              0.4025  
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35       0.4589              0.3987  
36       0.4486              0.3891  
37       0.3516              0.3686  
38       0.0999              0.3541  
___________________________________________________________________ 
 
POC #1  
The Facility PASSED  
  
The Facility PASSED.  
  
Flow(CFS) Predev  Dev Percentage Pass/Fail  
0.5381    3421    3378   98     Pass  
0.5664    3064    2228   72     Pass  
0.5946    2753    1969   71     Pass  
0.6228    2467    1764   71     Pass  
0.6511    2219    1608   72     Pass  
0.6793    1998    1467   73     Pass  
0.7076    1810    1366   75     Pass  
0.7358    1636    1281   78     Pass  
0.7640    1479    1203   81     Pass  
0.7923    1343    1132   84     Pass  
0.8205    1230    1074   87     Pass  
0.8488    1143    1005   87     Pass  
0.8770    1036    948    91     Pass  
0.9052    953     893    93     Pass  
0.9335    870     833    95     Pass  
0.9617    796     772    96     Pass  
0.9899    738     714    96     Pass  
1.0182    686     668    97     Pass  
1.0464    631     628    99     Pass  
1.0747    589     589    100    Pass  
1.1029    552     549    99     Pass  
1.1311    516     516    100    Pass  
1.1594    484     489    101    Pass  
1.1876    460     463    100    Pass  
1.2159    435     442    101    Pass  
1.2441    405     417    102    Pass  
1.2723    371     386    104    Pass  
1.3006    344     365    106    Pass  
1.3288    311     338    108    Pass  
1.3570    288     312    108    Pass  
1.3853    271     288    106    Pass  
1.4135    247     259    104    Pass  
1.4418    227     238    104    Pass  
1.4700    207     215    103    Pass  
1.4982    194     189    97     Pass  
1.5265    183     168    91     Pass  
1.5547    169     153    90     Pass  
1.5830    161     141    87     Pass  
1.6112    147     130    88     Pass  
1.6394    140     119    85     Pass  
1.6677    133     108    81     Pass  
1.6959    130     96     73     Pass  
1.7241    126     90     71     Pass  
1.7524    122     84     68     Pass  
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1.7806    117     82     70     Pass  
1.8089    113     75     66     Pass  
1.8371    110     69     62     Pass  
1.8653    106     64     60     Pass  
1.8936    103     59     57     Pass  
1.9218    100     54     54     Pass  
1.9501    96      49     51     Pass  
1.9783    94      45     47     Pass  
2.0065    91      37     40     Pass  
2.0348    88      34     38     Pass  
2.0630    86      30     34     Pass  
2.0912    82      27     32     Pass  
2.1195    79      23     29     Pass  
2.1477    75      21     28     Pass  
2.1760    71      19     26     Pass  
2.2042    68      16     23     Pass  
2.2324    64      12     18     Pass  
2.2607    62      10     16     Pass  
2.2889    59      8      13     Pass  
2.3172    56      7      12     Pass  
2.3454    52      4      7      Pass  
2.3736    51      1      1      Pass  
2.4019    48      0      0      Pass  
2.4301    46      0      0      Pass  
2.4583    43      0      0      Pass  
2.4866    40      0      0      Pass  
2.5148    39      0      0      Pass  
2.5431    37      0      0      Pass  
2.5713    36      0      0      Pass  
2.5995    35      0      0      Pass  
2.6278    33      0      0      Pass  
2.6560    33      0      0      Pass  
2.6843    30      0      0      Pass  
2.7125    28      0      0      Pass  
2.7407    26      0      0      Pass  
2.7690    23      0      0      Pass  
2.7972    23      0      0      Pass  
2.8254    22      0      0      Pass  
2.8537    19      0      0      Pass  
2.8819    18      0      0      Pass  
2.9102    18      0      0      Pass  
2.9384    15      0      0      Pass  
2.9666    15      0      0      Pass  
2.9949    14      0      0      Pass  
3.0231    12      0      0      Pass  
3.0514    10      0      0      Pass  
3.0796    9       0      0      Pass  
3.1078    5       0      0      Pass  
3.1361    4       0      0      Pass  
3.1643    4       0      0      Pass  
3.1925    3       0      0      Pass  
3.2208    3       0      0      Pass  
3.2490    1       0      0      Pass  
3.2773    1       0      0      Pass  
3.3055    1       0      0      Pass  
3.3337    1       0      0      Pass  

____________________________________________________________________________________ 
March 2010 Stormwater Site Plan Report  93 



 

_____________________________________________________ 
 
___________________________________________________________________ 
 
Water Quality BMP Flow and Volume for POC  1.   
On-line facility volume:  4.3193 acre-feet  
On-line facility target flow:  0.01 cfs.   
Adjusted for 15 min:  5.744  cfs.   
Off-line facility target flow:  2.8902 cfs.   
Adjusted for 15 min:  3.2145 cfs.   
___________________________________________________________________ 
 
Perlnd and Implnd Changes   
 No changes have been made.  
___________________________________________________________________ 
 
 
This program and accompanying documentation is provided 'as-is' without warranty of 
any kind.  The entire risk regarding the performance and results of this program is 
assumed by the user.  Clear Creek Solutions and the Washington State Department of 
Ecology disclaims all warranties, either expressed or implied, including but not limited 
to implied warranties of program and accompanying documentation.  In no event shall 
Clear Creek Solutions and/or the Washington State Department of Ecology be liable 
for any damages whatsoever (including without limitation to damages for loss of 
business profits, loss of business information, business interruption, and the like) 
arising out of the use of, or inability to use this program even if Clear Creek Solutions 
or the Washington State Department of Ecology has been advised of the possibility of 
such damages. 
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         Western Washington Hydrology Model   
                    PROJECT REPORT  
___________________________________________________________________ 
 
Project Name:   Ritchie Brothers Lewis County  
Site Address:   Military Road  
City        :    Lewis County  
Report Date :   3/17/2010  
Gage        :    Longview  
Data Start  :    1955/10/01  
Data End    :    1993/09/30  
Precip Scale:    0.86  
WWHM3 Version:     
___________________________________________________________________ 
 
PREDEVELOPED LAND USE   
 
Name      :   Basin  P2D  
Bypass:   No  
 
GroundWater:  No  
 
Pervious Land Use           Acres    
 C, Forest, Flat              10.11  
  
Impervious Land Use         Acres   
  
___________________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
___________________________________________________________________ 
 
 
Name      :  Basin  D2D  
Bypass:  No  
 
GroundWater:  No  
 
Pervious Land Use           Acres    
 C, Lawn, Flat                6.3  
  
Impervious Land Use         Acres   
 ROADS FLAT                   2.52  
ROOF TOPS FLAT               0.21  
PARKING FLAT                 1.61  
POND                         0.8  
 
___________________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
Pond D2D,  Pond D2D,  
___________________________________________________________________ 
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Name      :  Pond D2D  
Bottom Length:  432.054589737465ft.  
Bottom Width:  86.2127277687143ft.  
Depth :  5ft.  
Volume at riser head :  4.0734ft.  
Side slope 1:  3 To 1  
Side slope 2:  3 To 1  
Side slope 3:  3 To 1  
Side slope 4:  3 To 1  
Discharge Structure   
Riser Height: 4 ft.  
Riser Diameter: 18 in.  
NotchType   :  Rectangular  
Notch Width :  0.132 ft.  
Notch Height:  0.824 ft.  
Orifice 1 Diameter:  1.547 in.  Elevation:  0 ft.  
 
Element Flows To:      
Outlet 1              Outlet 2           
___________________________________________________________________ 
 
 
  
             Pond Hydraulic Table  
 Stage(ft) Area(acr) Volume(acr-ft) Dschrg(cfs) Infilt(cfs)    
0.000      0.855      0.000      0.000      0.000  
0.056      0.859      0.048      0.015      0.000  
0.111      0.863      0.095      0.021      0.000  
0.167      0.867      0.144      0.026      0.000  
0.222      0.871      0.192      0.030      0.000  
0.278      0.875      0.240      0.033      0.000  
0.333      0.879      0.289      0.036      0.000  
0.389      0.883      0.338      0.039      0.000  
0.444      0.887      0.387      0.042      0.000  
0.500      0.891      0.437      0.044      0.000  
0.556      0.895      0.486      0.047      0.000  
0.611      0.899      0.536      0.049      0.000  
0.667      0.903      0.586      0.051      0.000  
0.722      0.907      0.636      0.053      0.000  
0.778      0.911      0.687      0.055      0.000  
0.833      0.915      0.738      0.057      0.000  
0.889      0.919      0.788      0.059      0.000  
0.944      0.923      0.840      0.061      0.000  
1.000      0.927      0.891      0.063      0.000  
1.056      0.931      0.943      0.065      0.000  
1.111      0.935      0.995      0.066      0.000  
1.167      0.940      1.047      0.068      0.000  
1.222      0.944      1.099      0.069      0.000  
1.278      0.948      1.151      0.071      0.000  
1.333      0.952      1.204      0.073      0.000  
1.389      0.956      1.257      0.074      0.000  
1.444      0.960      1.310      0.076      0.000  
1.500      0.964      1.364      0.077      0.000  
1.556      0.968      1.418      0.078      0.000  
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1.611      0.972      1.471      0.080      0.000  
1.667      0.976      1.526      0.081      0.000  
1.722      0.981      1.580      0.082      0.000  
1.778      0.985      1.635      0.084      0.000  
1.833      0.989      1.689      0.085      0.000  
1.889      0.993      1.744      0.086      0.000  
1.944      0.997      1.800      0.088      0.000  
2.000      1.001      1.855      0.089      0.000  
2.056      1.005      1.911      0.090      0.000  
2.111      1.009      1.967      0.091      0.000  
2.167      1.014      2.023      0.093      0.000  
2.222      1.018      2.080      0.094      0.000  
2.278      1.022      2.136      0.095      0.000  
2.333      1.026      2.193      0.096      0.000  
2.389      1.030      2.250      0.097      0.000  
2.444      1.035      2.308      0.098      0.000  
2.500      1.039      2.365      0.099      0.000  
2.556      1.043      2.423      0.100      0.000  
2.611      1.047      2.481      0.102      0.000  
2.667      1.051      2.539      0.103      0.000  
2.722      1.056      2.598      0.104      0.000  
2.778      1.060      2.657      0.105      0.000  
2.833      1.064      2.716      0.106      0.000  
2.889      1.068      2.775      0.107      0.000  
2.944      1.072      2.834      0.108      0.000  
3.000      1.077      2.894      0.109      0.000  
3.056      1.081      2.954      0.110      0.000  
3.111      1.085      3.014      0.111      0.000  
3.167      1.089      3.075      0.112      0.000  
3.222      1.094      3.135      0.117      0.000  
3.278      1.098      3.196      0.128      0.000  
3.333      1.102      3.257      0.141      0.000  
3.389      1.107      3.319      0.157      0.000  
3.444      1.111      3.380      0.174      0.000  
3.500      1.115      3.442      0.193      0.000  
3.556      1.119      3.504      0.213      0.000  
3.611      1.124      3.566      0.234      0.000  
3.667      1.128      3.629      0.256      0.000  
3.722      1.132      3.692      0.279      0.000  
3.778      1.137      3.755      0.302      0.000  
3.833      1.141      3.818      0.326      0.000  
3.889      1.145      3.881      0.350      0.000  
3.944      1.150      3.945      0.374      0.000  
4.000      1.154      4.009      0.399      0.000  
4.056      1.158      4.073      0.591      0.000  
4.111      1.163      4.138      0.942      0.000  
4.167      1.167      4.203      1.396      0.000  
4.222      1.171      4.268      1.933      0.000  
4.278      1.176      4.333      2.542      0.000  
4.333      1.180      4.398      3.216      0.000  
4.389      1.184      4.464      3.948      0.000  
4.444      1.189      4.530      4.735      0.000  
4.500      1.193      4.596      5.572      0.000  
4.556      1.197      4.662      6.457      0.000  
4.611      1.202      4.729      7.387      0.000  
4.667      1.206      4.796      8.361      0.000  
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4.722      1.211      4.863      9.376      0.000  
4.778      1.215      4.930      10.43      0.000  
4.833      1.219      4.998      11.52      0.000  
4.889      1.224      5.066      12.66      0.000  
4.944      1.228      5.134      13.82      0.000  
5.000      1.233      5.202      15.02      0.000  
5.056      1.237      5.271      16.26      0.000  
___________________________________________________________________ 
 
 
                     ANALYSIS RESULTS  
 
Flow Frequency Return Periods for Predeveloped.  POC #1  
Return Period         Flow(cfs)  
2 year                  0.225371  
5 year                  0.382331  
10 year                 0.485709  
25 year                 0.610582  
50 year                 0.698097  
100 year                0.7805  
 
Flow Frequency Return Periods for Mitigated.  POC #1  
Return Period         Flow(cfs)  
2 year                  0.128153  
5 year                  0.23108  
10 year                 0.324818  
25 year                 0.478957  
50 year                 0.624275  
100 year                0.799949  
___________________________________________________________________ 
 
Yearly Peaks for Predeveloped and Mitigated.  POC #1  
Year         Predeveloped    Mitigated   
1957          0.447          0.541  
1958          0.219          0.091  
1959          0.301          0.100  
1960          0.272          0.288  
1961          0.434          0.117  
1962          0.343          0.434  
1963          0.276          0.107  
1964          0.656          0.392  
1965          0.326          0.248  
1966          0.235          0.106  
1967          0.142          0.094  
1968          0.110          0.087  
1969          0.096          0.076  
1970          0.160          0.092  
1971          0.152          0.109  
1972          0.294          0.407  
1973          0.279          0.190  
1974          0.134          0.142  
1975          0.338          0.339  
1976          0.311          0.331  
1977          0.101          0.087  
1978          0.021          0.057  
1979          0.635          0.398  
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1980          0.200          0.076  
1981          0.176          0.097  
1982          0.164          0.095  
1983          0.338          0.105  
1984          0.193          0.105  
1985          0.277          0.097  
1986          0.074          0.078  
1987          0.701          0.138  
1988          0.265          0.104  
1989          0.099          0.074  
1990          0.094          0.065  
1991          0.516          0.451  
1992          0.191          0.088  
1993          0.105          0.073  
1994          0.143          0.071  
___________________________________________________________________ 
 
Ranked Yearly Peaks for Predeveloped and Mitigated.  POC #1  
Rank     Predeveloped        Mitigated   
1        0.7007              0.5411  
2        0.6559              0.4514  
3        0.6353              0.4340  
4        0.5164              0.4074  
5        0.4473              0.3982  
6        0.4338              0.3920  
7        0.3435              0.3390  
8        0.3379              0.3310  
9        0.3376              0.2879  
10       0.3265              0.2476  
11       0.3112              0.1903  
12       0.3013              0.1424  
13       0.2938              0.1385  
14       0.2793              0.1169  
15       0.2766              0.1085  
16       0.2763              0.1072  
17       0.2718              0.1056  
18       0.2646              0.1053  
19       0.2348              0.1050  
20       0.2189              0.1035  
21       0.2003              0.1000  
22       0.1932              0.0973  
23       0.1912              0.0970  
24       0.1756              0.0952  
25       0.1643              0.0941  
26       0.1596              0.0916  
27       0.1517              0.0906  
28       0.1429              0.0883  
29       0.1422              0.0874  
30       0.1336              0.0867  
31       0.1105              0.0779  
32       0.1053              0.0761  
33       0.1009              0.0758  
34       0.0987              0.0737  
35       0.0961              0.0728  
36       0.0939              0.0710  
37       0.0736              0.0654  
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38       0.0209              0.0572  
______________________________________ 
 
POC #1  
 
The Facility Passed 
  
Flow(CFS) Predev  Dev Percentage Pass/Fail  
0.1127    3474    2817   81     Pass  
0.1186    3091    2234   72     Pass  
0.1245    2777    1896   68     Pass  
0.1304    2485    1699   68     Pass  
0.1363    2233    1558   69     Pass  
0.1423    2009    1396   69     Pass  
0.1482    1811    1240   68     Pass  
0.1541    1634    1135   69     Pass  
0.1600    1513    1060   70     Pass  
0.1659    1365    980    71     Pass  
0.1718    1239    925    74     Pass  
0.1777    1153    874    75     Pass  
0.1836    1045    830    79     Pass  
0.1896    962     789    82     Pass  
0.1955    875     734    83     Pass  
0.2014    797     688    86     Pass  
0.2073    739     657    88     Pass  
0.2132    687     621    90     Pass  
0.2191    633     584    92     Pass  
0.2250    589     545    92     Pass  
0.2310    556     515    92     Pass  
0.2369    519     486    93     Pass  
0.2428    486     461    94     Pass  
0.2487    463     429    92     Pass  
0.2546    436     406    93     Pass  
0.2605    409     392    95     Pass  
0.2664    372     374    100    Pass  
0.2723    344     350    101    Pass  
0.2783    312     327    104    Pass  
0.2842    292     310    106    Pass  
0.2901    271     287    105    Pass  
0.2960    249     272    109    Pass  
0.3019    231     252    109    Pass  
0.3078    207     233    110    Pass  
0.3137    196     217    110    Pass  
0.3196    184     201    109    Pass  
0.3256    170     171    100    Pass  
0.3315    161     156    96     Pass  
0.3374    148     140    94     Pass  
0.3433    140     130    92     Pass  
0.3492    133     116    87     Pass  
0.3551    130     108    83     Pass  
0.3610    126     100    79     Pass  
0.3670    123     93     75     Pass  
0.3729    118     88     74     Pass  
0.3788    114     81     71     Pass  
0.3847    111     74     66     Pass  
0.3906    107     65     60     Pass  
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0.3965    104     58     55     Pass  
0.4024    100     52     52     Pass  
0.4083    97      47     48     Pass  
0.4143    94      44     46     Pass  
0.4202    91      41     45     Pass  
0.4261    88      37     42     Pass  
0.4320    86      32     37     Pass  
0.4379    83      27     32     Pass  
0.4438    79      24     30     Pass  
0.4497    75      18     24     Pass  
0.4557    71      15     21     Pass  
0.4616    68      13     19     Pass  
0.4675    65      12     18     Pass  
0.4734    62      12     19     Pass  
0.4793    59      9      15     Pass  
0.4852    56      8      14     Pass  
0.4911    52      7      13     Pass  
0.4970    51      6      11     Pass  
0.5030    49      5      10     Pass  
0.5089    46      5      10     Pass  
0.5148    44      5      11     Pass  
0.5207    40      4      10     Pass  
0.5266    39      4      10     Pass  
0.5325    37      3      8      Pass  
0.5384    36      1      2      Pass  
0.5444    35      0      0      Pass  
0.5503    33      0      0      Pass  
0.5562    33      0      0      Pass  
0.5621    30      0      0      Pass  
0.5680    28      0      0      Pass  
0.5739    26      0      0      Pass  
0.5798    24      0      0      Pass  
0.5857    23      0      0      Pass  
0.5917    22      0      0      Pass  
0.5976    19      0      0      Pass  
0.6035    18      0      0      Pass  
0.6094    18      0      0      Pass  
0.6153    15      0      0      Pass  
0.6212    15      0      0      Pass  
0.6271    14      0      0      Pass  
0.6331    12      0      0      Pass  
0.6390    10      0      0      Pass  
0.6449    10      0      0      Pass  
0.6508    5       0      0      Pass  
0.6567    4       0      0      Pass  
0.6626    4       0      0      Pass  
0.6685    3       0      0      Pass  
0.6744    3       0      0      Pass  
0.6804    1       0      0      Pass  
0.6863    1       0      0      Pass  
0.6922    1       0      0      Pass  
0.6981    1       0      0      Pass  
_____________________________________________________ 
 
 The development has an increase in flow durations  
from 1/2 predeveloped 2 year flow to the 2 year flow  

____________________________________________________________________________________ 
March 2010 Stormwater Site Plan Report  101 



 

or more than a 10% increase from the 2 year to the 50  
year flow.  
___________________________________________________________________ 
 
Water Quality BMP Flow and Volume for POC  1.   
On-line facility volume:  0.2102 acre-feet  
On-line facility target flow:  0.01 cfs.   
Adjusted for 15 min:  0.1123  cfs.   
Off-line facility target flow:  0.0709 cfs.   
Adjusted for 15 min:  0.075 cfs.   
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PART 6 – SOURCE CONTROL BMPs  
 

The following BMPs will be utilized for this project and will be included in the final drainage site 
plan report 

 
Fueling at Dedicated Stations 
 
Landscape and Lawn Vegetation Management 
 
Maintenance and Repair of Vehicles and Equipment 
 
Mobile Fueling of Vehicles and Heavy Equipment 
 
Painting/Finishing/Coating of Vehicles/Boats/Buildings/Equipment 
 
Parking and Storage of Vehicles and Equipment 
 
Spills of Oil and Hazardous Substances 
 
Washing and Steam Cleaning Vehicles/Equipment/Building Structures 
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PART 7 – CONSTRUCTION SWPPP  
 
All new development and redevelopment shall comply with Construction SWPPP 
Elements #1 through #12 outlined in the Manual.  A full SWPPP will be prepared 
during final design of the site and Temporary Erosion Control and Sedimentation 
Plan. 
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PART 8 – SPECIAL REPORTS AND STUDIES  
 

Insight Geologic Inc. Report 
 
Geotechnical Reports 
 
The subject site was analyzed by Insight Geologic Inc. in September of 2008.  The 
report provides recommendations for foundation, earthwork and pavement design 
and also comments on surface and subsurface conditions of the site.  A copy of the 
report has been inserted on the following pages. 
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PART 9 – OTHER PERMITS  
 
The following is a list of regulatory permits needed for this project. 
 
Special Use Permit 
SEPA Review 
Grading and Drainage 
WSDOH Water System Approval 
Building Permits 
Section 404 Army Corps of Engineers 
Section 401 WSDOE 

PART 10 – OPERATION AND MAINTENANCE MANUAL  
 
A final Operation and Maintenance Manual will be prepared in the Final Drainage Site 
Plan Report. 

PART 11 – BOND QUANTITIES/FINANCIAL RESPONSIBILITY 
 
Lewis County does not require any bonding for stormwater improvements. 
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