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February 23, 2025 
 
RB Engineering, Inc.  
91 SW 13th Street 
PO Box 923 
Chehalis, Washington 98532 
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Report 
Hydrogeologic Assessment and Nitrate Loading Study 
Proposed RV Park 
676 North Military Road 
Winlock, Washington  
Project No. 369-001-01 
 
INTRODUCTION 
This report presents the results of our hydrogeologic assessment and nitrate loading study for the 
proposed Roamers RV Park to be located at 676 North Military Road, in Winlock, Washington.  We 
understand that the project site consists of a single parcel which comprises approximately 19.23 
acres.  We further understand that 56 RV pads are proposed for the development.  Water will be 
provided by an onsite Group B water system, and sanitary waste will be disposed of through a 
community, on-site septic system.  The Lewis County Health Department is requiring this 
hydrogeologic assessment and nitrate loading study as a part of the Method II analysis for septic 
design. The location of the subject site is shown relative to surrounding physical features in the 
attached Vicinity Map, Figure 1. 
 
SCOPE OF SERVICES 
The purpose of our services was to evaluate the hydrogeologic conditions at the site and to assess 
the possible impacts of the proposed septic systems on the quality of groundwater in aquifers 
beneath the property.  Specifically, our scope of services for this project included the following: 

1. Review available information concerning topography, hydrogeology, soil conditions, and other 

relevant characteristics of the site and surrounding area.  This information included water well 

logs from the Washington State Department of Ecology (Ecology) files, soil maps prepared by 

the Soil Conservation Service (SCS), wellhead protection plans and published reports on the 

geology and hydrogeology of Lewis County. 

2. Evaluate groundwater elevations and flow direction based on available published and well log 

information.  

3. Assess the existing nitrate concentrations in groundwater in the area. 

4. Evaluate the potential nitrate contribution to the aquifer from the proposed development. 
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5. Develop our opinion with regard to the potential impact of the proposed development on the 

aquifer systems in the site area. 

6. Prepare a written report summarizing our observations and conclusions. 

 
SITE CONDITIONS 

GENERAL 
The subject site consists of a single 19-acre parcel located on Military Road, north of the intersection 
with Sargent Road in Winlock, Washington.  The surrounding land use is rural residential with a 
density of generally ten acres per residence.  The slopes moderately downward to the north with an 
elevation differential of about 30 feet from north to south in the area of the proposed drain field to the 
north property line (Point of Compliance).  The closest named surface water appears to be Olequa 
Creek which crosses the northern portion of the property from east to west.       

 
SURFACE CONDITIONS 
The subject site is currently used as residential.  Vegetation at the site consists of Douglas fir trees 
with an understory of grass and brush.  A shop and house occupy the property.     
  
The U.S. Department of Agriculture Soil Conservation Service (SCS) report for Lewis County 
indicates that the surface soils on the subject property are classified as Lacamas Silt Loam 0 to 3 
percent slopes.  In general, these soils are characterized by having a high silt and clay content, low 
permeability, a high water table and moderate to high degree of nitrate removal.   

 
GEOLOGIC CONDITIONS 
Site geology was evaluated by reviewing available well logs, published information and our geologic 
reconnaissance of the site area.  We were able to identify the locations of one well within 
approximately 1,000 feet of the site having well logs in Ecology’s files.  Copies of these well logs are 
contained in Attachment A.  Copies of other well logs for wells in the vicinity of the site whose 
locations could not be identified or are outside the radius of interest are contained in Attachment B. 
 
The site is located on an upland area underlain by early Pleistocene, pre-Vashon glacial outwash 
deposits of the Logan Hill formation.  The unit consists of glacial outwash from alpine glaciers 
formed in the Cascade mountains to the east.  These outwash soils consist of silt, sand and gravel 
with a thickness up to 150 feet. The upper 20 to 50 feet is deeply weathered and contains a high 
percentage of clay.  Deeper zones within the formation are much less weathered and yield variable 
quantities of groundwater.   

  
HYDROGEOLOGY 

AQUIFER SYSTEMS 
Based on our review of the available information, it appears that the primary water-bearing zone for 
nearby water supply wells is from deeper, unweathered sand and gravel units within the Logan Hill 
formation.  Most well logs for the area indicate a static water level between about 10 and 30 feet 
below ground surface.  This is significantly higher than the water bearing zones indicating a confined 
aquifer system.      
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HYDRAULIC CONDUCTIVITY 
Published estimates of hydraulic conductivity for the outwash deposits range between 100 and 1,000 
feet per day. 

 
GROUNDWATER FLOW DIRECTION AND GRADIENT 
The direction of local horizontal groundwater flow for the shallow aquifer is to the north following 
topography.  The hydraulic gradient in this area is approximately 0.005 feet per foot. 

 
GROUNDWATER RECHARGE 
Groundwater in Lewis County generally originates from precipitation and from lateral inflow in lower 
areas.  Downward percolation of precipitation is inhibited within the Logan Hill formation due to the 
clays developed from deep weathering.  Downward percolation rates through the weathered zone  
are estimated to be between 0 to  3 inches per year where saturated. 

 
POTENTIAL GROUNDWATER IMPACTS  
We understand that the proposed development will be served by on-site septic tanks and three 
community drainfields.  The drainfields will be drip-emitter systems with roughly 100 gallon doses 
each,  24 times each day.  The site soils contain high percentages of silt and clay and have the 
ability to remove a portion of the nitrate contributed by the septage.  In our opinion, there is a low 
potential impact to the local groundwater or surface water quality as a result of nitrates in septic 
effluent from the proposed development.   

 
NITRATE LOADING EVALUATION METHODOLOGY AND RESULTS 

BACKGROUND NITRATE CONCENTRATIONS 
We evaluated the background nitrate concentration in groundwater by reviewing sample information 
from the Tiffany Lane Mobile Home Park water system (ID 06225Q).  Nitrate information for the 
community water system was obtained from the Washington State Department of Health, Office of 
Drinking Water website.  Recent nitrate results for samples collected from the water system 
collected in November 2022 indicated a concentration of 1.4 milligrams per liter.  The nitrate 
information obtained for the water system is contained in Attachment C. 

 
NITRATE LOADING 
We utilized available soil and climatic information in conjunction with information provided by RB 
Engineering regarding the size and loading of the septic systems proposed for the development as 
input for the Washington Department of Health spreadsheet to calculate nitrate contribution.  
  
Our assumptions for variables in the DOH spreadsheet along with the final calculated results, are 
shown in Table 1, attached. 
 
The results of the spreadsheet calculations indicate a contribution of 1.22 mg/l, and therefore, the 
development appears to be acceptable based on a low nitrate contribution. 

 
RECOMMENDATIONS 
Based on our understanding of the WDOH guidelines, we believe that the information presented 
herein adequately characterizes the proposed project site for the purposes of the hydrogeologic site 
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assessment.  It is our opinion that the proposed project does not appear to present adverse effects 
to the regional groundwater quality in the water supply aquifer in the vicinity of the site due to septic 
effluent contributing nitrates to the groundwater system.   

 
LIMITATIONS 
We have prepared this report for use by RB Engineering and their authorized agents.  This report 
may be made available to regulatory agencies.  Our interpretations regarding subsurface conditions 
are based on widely-spaced and generally, poorly-located water wells drilled and logged by others, 
on published geologic information and a brief site reconnaissance.  Our interpretations contained 
herein should not be construed as a warranty of subsurface conditions.  Actual subsurface 
conditions with respect to geology and groundwater may vary with location and time and, if required, 
should be explored using appropriate field techniques.  No subsurface explorations have been 
completed for this project.  
 
Within the limitations of scope, schedule, and budget, our services have been executed in 
accordance with generally accepted practices in this area at the time the report was prepared.  No 
other conditions, express or implied, should be understood. 

 

 
______________________ 

 
 
We appreciate the opportunity to assist you with this project.  Please contact us if you have 
questions regarding the information presented in this report or if we can provide additional services.  
 
Respectfully Submitted, 
Insight Geologic, Inc. 

 

 

 
 

William E. Halbert, L.E.G., L.HG. 
Principal Hydrogeologist 
 
 
 
Attachments 
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Vicinity Map
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Figure 2
Radius Well Location Map
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TABLE 1

LEVEL 1 NITRATE BALANCE FOR LARGE ON-SITE SEWAGE SYSTEM

Project name:

Address, city and county:

Completed by (name and title): 

Date:

Input Values Factor Units Values Instructions Information Source

Nitrate concentration in precipitation NR mg/l as N 0.24 Default Default

Total nitrogen concentration in wastewater NW mg/l 60 Default - residential strength Default

Soil denitrification d unitless 0.1 Default Default

Aquifer thickness b ft 10 Default or aquifer thickness if known Default

Drainfield area AD ft2 19,720 Primary drainfield area per Plans

Distance from drainfield to property boundary Dpb ft 577 Measure in direction of GW flow Distance to nearest drainage

Aquifer width WA ft 560 Perpendicular to GW flow Measured

Aquifer hydraulic conductivity K ft/day 700 Measured or literature value Literature nominal value

Hydraulic gradient i ft/ft 0.010 If unknown, use  0.010 Default

Recharge R in/yr 31.50 Recharge will be a % of ppt Western Regional Climate Ctr.

Nitrate concentration of upgradient ground water NB mg/l 1.4 Prefer sampling data  WDOH - WSID 06225Q  11/22

Wastewater volume VW gpd 7,000 Design flows or measured volume Design Flow@115 bedrooms

Output Values

Groundwater nitrate value NGW mg/l as N 2.62 Point of Compliance (POC)

Difference between existing and projected 
nitrate conc. (must be <2.0) 1.22 OK

Proposed Roamers RV Park

676 Military Road, Winlock, Lewis County, WA

William Halbert, L.HG.

February 23, 2025

WASHINGTON DEPARTMENT OF HEALTH



 
 
 

 

 

ATTACHMENT A 

RADIUS WATER WELL LOGS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

























DISCLAIMER
Well Log Data and Image(s) released from the Department of Ecology are provided on
an “AS IS” basis, without warranty of any kind. 

The data and/or image(s) may not be accurate, complete, legible, or otherwise reliable.

Ecology disclaims any and all warranties, whether express or implied, including (without
limitation) any implied warranties or fitness for a particular purpose. In no event will Ecology
be liable to you or to any third party for any direct, indirect, incidental, consequential, special
or exemplary damages or loss resulting from any use or misuse of these data and/or images.

The user of this well log assumes the entire risk that the data and/or image may be
inaccurate, incomplete, illegible, or otherwise reliable.

Some loss of information can occur from scanning a document. Small dots that end
abbreviated words or decimals that separate whole numbers from fractions can sometimes be
lost as a result of scanning. If a number has a gap between its digits or if the line that boxes it
has white space where there should be a continuous line, then any associated numeric value
should be scrutinized. Poorly scanned documents can be rescanned from the original paper if
reported to us. Use the Well Log Contact Us page to report image quality or content concerns.

PUBLIC DISCLOSURE
Please take notice that state law states that all private citizen names and addresses may not
be used for any solicitation/commercial purpose.



 
 
 

 

 

ATTACHMENT B 

OUTSIDE OF RADIUS WATER WELL LOGS 
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DISCLAIMER
Well Log Data and Image(s) released from the Department of Ecology are provided on
an “AS IS” basis, without warranty of any kind. 

The data and/or image(s) may not be accurate, complete, legible, or otherwise reliable.

Ecology disclaims any and all warranties, whether express or implied, including (without
limitation) any implied warranties or fitness for a particular purpose. In no event will Ecology
be liable to you or to any third party for any direct, indirect, incidental, consequential, special
or exemplary damages or loss resulting from any use or misuse of these data and/or images.

The user of this well log assumes the entire risk that the data and/or image may be
inaccurate, incomplete, illegible, or otherwise reliable.

Some loss of information can occur from scanning a document. Small dots that end
abbreviated words or decimals that separate whole numbers from fractions can sometimes be
lost as a result of scanning. If a number has a gap between its digits or if the line that boxes it
has white space where there should be a continuous line, then any associated numeric value
should be scrutinized. Poorly scanned documents can be rescanned from the original paper if
reported to us. Use the Well Log Contact Us page to report image quality or content concerns.

PUBLIC DISCLOSURE
Please take notice that state law states that all private citizen names and addresses may not
be used for any solicitation/commercial purpose.



 
 
 

 

 

ATTACHMENT C 

DEPARTMENT OF HEALTH NITRATE DOCUMENTATION 
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