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I. INTRODUCTION 

Per Kittitas County assessor records the Tuusso Energy: Penstemon Solar Project site is located within 
Tax Parcel No. 840233, at the intersection of Tjossem Road and Moe Road in Ellensburg, WA, in the 
NE ¼ of the SE ¼ of Section 17, Township 17 North, Range 19 East W.M. The project site is 39.38 acres 
and currently used as agricultural land to produce hay. See Vicinity Map below. 

The purpose of this project is to convert the site to a photovoltaic solar project with minimal change 
to the existing topography and site features. The proposed site will consist of rows of modular 
trackers with solar panels, all-weather access roads, and inverter stations to convert power from the 
solar panels. The solar panels are attached to horizontal supports that run north-south, and the 
panels themselves rotate east to west, in order to maximize sun exposure. Access to the site is from 
the north off of Tjossem Road. 
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II. EXISTING CONDITIONS 
The site is currently an open field used to make hay using flood irrigation methods. The overall 
topography of the site gently slopes to the south. The surface water that does not infiltrate flows to 
the south. This runoff is captured in an irrigation ditch along the southern property line. The ditch 
flows to the east and into Coleman creek at the southeast corner of the site. Existing conditions can 
be seen in Figure 1. 
 

a. Drainage Basins 
For the purpose of this report, the site is considered to be a single drainage basin since all 
runoff is either infiltrated or captured in the existing irrigation ditch at the southern border of 
the site. The existing drainage contains no impervious surfaces, meaning the entire 39.38 
acres is pervious.  

 
b. Downstream Analysis 
As noted above, all runoff from the site flows into the existing irrigation ditch at the southern 
end of the site. This ditch is currently maintained by the landowner. The irrigation ditch is part 
of a larger irrigation network that serves the rural areas south of Ellensburg, and the flow 
rates are currently controlled as needed. The ditch discharges into Coleman Creek, 
immediately to the southeast of the project site. Coleman Creek is well defined, with thick 
vegetation on its edges, and flows south along Moe road for 0.5 miles. It then flows southeast, 
ultimately joining Wilson Creek, before discharging into the Yakima River. No issues have been 
brought up in relation to the existing irrigation infrastructure downstream of the project site.   

 
c. Soil Report 
An NRCS Web Soil Survey was performed for the site in order to obtain onsite soil types. The 
results of the report give descriptions of the soils found in the project area and the 
corresponding hydrologic soil groups. The results can be seen in APPENDIX A. The site is 
composed of Tanaha ashy loam (0-2% slopes), Nack-Brickmill complex (0-5% slopes), Opnish 
ashy loam (0-2% slopes), Nanum ashy sandy clay loam (0-2% slopes), Deedale clay loam (0-2% 
slopes), and Mitta ashy silt loam (0-2% slopes). Tanaha ashy loam, Opnish ashy loam, and 
Mitta ashy silt loam all belong to Hydrologic Soil Group C. Deedale clay loam belongs to group 
D. Nack-Brickmill complex and Nanum ashy sandy clay both have a dual classification of C 
when drained and D when undrained. For this report, they are classified as Group D, which is 
the more conservative classification. 

 
III. PROPOSED CONDITIONS 

The proposed development on this site consists of adding solar trackers, access roads, fencing, and 
associated electrical infrastructure. The new impervious surface will be a portion of the solar trackers 
(described below), the proposed all-weather access roads (which may be compacted soil or gravel) 
that will run north/south through the site, and the electrical infrastructure that is made up of five 
inverters and one utility disconnect with a project metering location. Each inverter as well as the 
utility disconnect, resides on its own concrete pad. The access roads were conservatively modeled as 
gravel roads. 
 

I-5-4



Tuusso Energy: Penstemon Project Drainage Report

July 26, 2017 Page 4

a. Solar Panel Array 
A series of modular trackers will be installed throughout the site. Each tracker is essentially a long 
horizontal support (of various lengths), held in place by evenly spaced, driven H-beams. The 
trackers are oriented north-south, with solar panels attached to the entire length of the tracker. 
The solar panels rotate and tilt east to west to maximize sun exposure. The panels will generate 
runoff within the site, however, due to the way the panels tilt and that they are not continuous 
structures, they are not considered impervious in the proposed conditions calculations. The 
panels do not reduce available ground surface for infiltration. The ground below the solar panels 
will have native plantings, and therefore it will continue to intercept and infiltrate runoff water 
from the panels. The only impervious area due to the solar panels is from the posts in the ground 
upon which the solar panels are attached. For impervious calculations, the posts are 
conservatively estimated to make up 5% of the total area of the solar tracker configuration.  

 
b. Drainage Basin 
Minimal grading and ground disturbance will take place as part of this project. The access roads, 
concrete pads for the electrical infrastructure, and solar tracker posts are the only impervious 
proposed for the site. The portion of the solar panel array installation that actually disturbs the 
ground is very minimal as well. Because of this, existing topography and drainage patterns will 
remain relatively undisturbed, and the proposed drainage basin encompasses the same area as 
the existing drainage basin. Proposed conditions can be seen in Figure 2. 

 
IV. HYDROLOGIC MODELING- SANTA BARBARA URBAN HYDROGRAPH METHOD 

Hydrologic analysis for the proposed project is consistent with Title 12 of the Kittitas County Code 
and the 2004 SWMMEW.  In order to properly analyze the impacts of the proposed development on 
the watershed, runoff modeling was done using the Santa Barbara Urban Hydrograph method 
(SBUH), SCS Type 1A 24-hour storm event for Region 2 per the 2004 SWMMEW. This was done to 
determine peak runoff during the 2-year, 10-year, 25-year and 100-year storm events. Calculations 
were performed utilizing HydroCAD version 10.00-18, which is accepted by the Department of 
Ecology as a proper simulation modeling program. 

a. Precipitation 
The precipitation information used for the pre-development and post-development run-off 
calculations is based on the isopluvial maps provided in the 2004 SWMMEW and can be seen in 
APPENDIX B. The inputs for this project site north of Ellensburg are seen below: 

P2yr = 1.0” 
P10yr = 1.2” 
P25yr = 1.6” 
P100yr = 2.0” 

 
b. Curve Number 
The SCS Curve Number (CN) is a function of the soil type and ground cover. It is used to determine 
the portion of the precipitation depth that will be conveyed as runoff. The curve numbers are 
pulled from Technical Release 55 Urban Hydrology for Small Watersheds, and the curve numbers 
used can be seen in Table 1.   
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Table 1: Curve Numbers Used 

DESCRIPTION 
HYDROLOGIC SOIL GROUP 

A B C D 
Meadow 30 58 71 78 
Impervious areas 98 98 98 98 
Gravel Roads 76 85 89 91 

 
Using the soils report and the curve number table, a composite curve number was determined for the 
proposed and existing basins. A detailed curve number breakdown can be seen in APPENDIX C. 
Calculations can also be seen in APPENDIX D and E as part of the HydroCAD report.  
 

c. Time of Concentration 
Time of concentration is the time it takes for the runoff to get from the most hydrologically 
distant location to the point of collection for the basin. The flow path is broken up into three 
segments, with the hydrologic travel time calculated separate for each segment. 

Sheet flow- flow over plane surfaces which usually occurs at the headwaters of a 
catchment area. The maximum allowable length for sheet flow is 300-ft 
Shallow concentrated flow-flow in headwater areas where flow begins to concentrate 
in small rills or rough channels 
Channel flow- flow that is concentrated in defined channels 

The time of concentration is the total of the travel times for each flow segment. Time of 
concentration calculations can be seen in APPENDIX D and E as part of the HydroCAD report.  

 
d. Flow Calculations 
HydroCAD uses all of the inputs described above in order to determine the peak flows for various 
storm events. All the inputs are combined to create an instantaneous hydrograph which is then 
routed through a modeled reservoir with a time delay equal to the time of concentration in order 
to generate the runoff hydrograph. The runoff hydrograph can be found in APPENDIX D and E as 
part of the HydroCAD report. The peak runoff values for the 2, 10, 25, and 100-year storms can be 
seen below in Table 2. 

Table 2: Flow Computations 

Q (cfs) 
Time Span 2-yr 10-yr 25-yr 100-yr 
Existing  0.14 0.28 0.83 1.58 
Proposed 0.14 0.28 0.83 1.58 

 
V. HYDROLOGIC ANALYSIS 

As seen in the calculated peak flow rates, the increase in impervious surfaces with the proposed 
conditions is not enough to alter the existing runoff rates. Both the 2-yr and 25-yr flow rates remain 
unchanged. Typically, SWMMEW requires developments to release runoff at or below one half of the 
existing 2-yr peak flow and at or below the existing 25-yr peak flow, as well as for that runoff to be 
treated. The site is meeting the flow requirement for the 25-yr storm, however the proposed 2-yr 
storm event is greater than one half of the existing 2-yr storm event.  
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Per Chapter 2.2.6 of the SWMMEW there are exemptions for new development when flow control is 
not required as long as certain conditions are met.  Per chapter 2.6.6 exemption 1, “Any project able 
to disperse, without discharging to surface waters, the total 25-year runoff volume for the proposed 
development condition” is exempt from meeting the flow control requirements. The Penstemon 
project will use full dispersion to handle stormwater runoff. As outlined in SWMMEW Chapter 6.5, 
BMP F6.42, full dispersion allows up to 10% of the site that is impervious to be characterized as non-
effective impervious area by dispersing runoff into the native vegetation area. On the Penstemon 
site, the impervious areas may conservatively make up to 3.3% of the site while the rest of the site 
maintains plantings similar to existing vegetation. This is under the 10% threshold, making full 
dispersion a viable option. 
 
Chapter 2.2.5 of the SWMMEW summarizes the requirements for treating storm water runoff to 
reduce pollutant loads and concentrations. Runoff treatment is required for all projects creating 
5,000 square feet or more of pollutant-generating impervious surfaces (PGIS). The Penstemon site is 
not classified as a high use site and all of the proposed impervious surfaces are considered Non-
Pollutant Generating Impervious Surfaces (NPGIS). Infrequently used maintenance access roads are 
classified as NPGIS, and thus are exempt from basic treatment requirements. The solar panels are 
detached impervious surfaces which the water flows off of and into natural vegetation below. The 
inverter pads are concrete pads, which the inverters and transformers sit on. The inverters contain no 
fluids. The transformers may be “dry”, meaning they contain no fluids, or they may contain fluids, 
that has not been finalized yet. If they do contain fluid, it would be Envirotemp or a similar 
biodegradable vegetable based coolant. Therefore, the inverter pads will be considered NPGIS as 
well, however if that classification is challenged, they make up no more than 3,600 square feet, which 
is below the 5,000 square feet threshold. The Penstemon site meets the exemption requirement, 
therefore no treatment measures will be necessary or put in place. 
 
While analyzing the effects of increased impervious surfaces and stormwater runoff, it is also 
important to note any other changes that will occur on the site due to the development. One thing of 
note on the Penstemon site is that it is currently cultivated using flood irrigation methods. In this 
method, an excess amount of water is applied to the site for irrigation, and the general assumption is 
that half of the applied water actually goes to the crop while the other half is lost to evaporation, 
runoff, infiltration or transpiration (Alliance for Water Efficiency: Flood Irrigation Introduction). With 
the construction of this project, the flood irrigation will be minimized, if not stopped completely. The 
net loss of surface water due to reducing flood irrigation will be greater than the effects of increased 
impervious areas due to the proposed solar panel farm. Therefore, the increased impervious area is 
considered negligible when analyzing the site as a whole.  
 
VI. COMPLIANCE WITH SWMMEW CORE ELEMENTS 

All new development projects must comply with the 8 Core Elements outlined in Chapter 2 in the 
SWMMEW when applicable. Exemptions exist for each Core Element and vary depending on 
requirements that must be met. The Core Elements are listed below in relation to the proposed 
development of the Tuusso Energy: Penstemon Solar Project, and exemptions are noted when 
applicable. 
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1. Preparation of a Stormwater Site Plan: 
This can be seen in Figure 2- Proposed Drainage Basin Map, and will be included in the 
civil plans.  

2. Construction Stormwater Pollution Prevention:  
This will be included as part of the SWPPP submittal. 

3. Source Control Pollution 
The only potential fluid on the site is a biodegradable vegetable based coolant, which 
is not classified as a pollutant. Therefore, no point source pollutants are on the site.   

4. Preservation of Natural Drainage Systems 
Minimal grading will occur on site and natural drainage patterns will be maintained.  

5. Runoff Treatment 
The site satisfies the requirement for full dispersion and is not a high use site, making it 
exempt from runoff treatment. 

6. Flow Control 
Per Exemption 1 in chapter 2.6.6 of SWMMEW, the site will use full dispersion to 
control the 2 and 25-yr flows. 

7. Operation and Maintenance 
No on-site maintenance is required for full dispersion.  Maintenance of existing off-site 
drainage ditches will be performed by the current landowner. 

8. Local Requirements 
There are no local ordinances above and beyond what is outlined in SWMMEW 

 
VII. CONCLUSION 

The Tuusso Energy: Penstemon Solar Project involves transforming 39.38 acres of an existing hay 
field, into a solar project. The project consists of adding an array of solar panels, access roads, and the 
associated electrical infrastructure. Existing topography will be preserved to the maximum extent 
possible and native plantings will be made throughout the site. From a stormwater and drainage 
standpoint, the biggest impacts of the project will be from converting 1.31 acres into impervious 
surfaces in the form of all-weather access roads, electrical infrastructure, and posts for the solar 
trackers. 1.31 acres is an overestimate of impervious area, as it maxes out the percentage of 
impervious to pervious surfaces based on the design of the solar tracker modules. All site and 
location factors were taken into account in order to perform the SBUH hydrologic modelling method. 
The calculations from the modelling showed that the runoff generated from the 2-yr storm and 25-yr 
storm remained the same at 0.14 cfs and 0.83 cfs respectively. The runoff can be handled by full 
dispersion throughout the site, due to maintaining a majority of the existing pervious area with 
minimal grading. The runoff is also considered negligible, due to the reduction of flood irrigation to 
the site which will accompany the project.  
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NRCS WEB SOIL SURVEY 
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SWMMEW ISOPLUVIAL MAPS 
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Appendix C: 

 
CURVE NUMBER CALCULATIONS 
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Appendix D: 

 
HydroCAD REPORT:  

EXISTING BASIN 
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E-WA Long R2 24-hr  2 yr Rainfall=1.00"

I-5-26



E-WA Long R2 24-hr  10 yr Rainfall=1.20"
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E-WA Long R2 24-hr  25 yr Rainfall=1.60"
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E-WA Long R2 24-hr  100 yr Rainfall=2.00"

I-5-29



Tuusso Energy: Penstemon Project Drainage Report

July 26, 2017 Page 12

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Appendix E: 

 
HydroCAD REPORT:  
PROPOSED BASIN 
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E-WA Long R2 24-hr  2 yr Rainfall=1.00"
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E-WA Long R2 24-hr  10 yr Rainfall=1.20"
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E-WA Long R2 24-hr  25 yr Rainfall=1.60"
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E-WA Long R2 24-hr  100 yr Rainfall=2.00"
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