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ACTUAL PARKING PROVIDED

PERMANENT SURFACE PARKING:  126 STALLS

OVERFLOW SURFACE PARKING:   52 STALLS

TOTAL = 178 STALLS (45 COMPACT PROVIDED, 53 COMPACT ALLOWED)

STREET PARKING ON 19TH

4(2) + 2(7) + 5 = 27 TOTAL STREET STALLS FEASIBLE

RESIDENTIAL PHASE 1:

3-BEDROOM TOWNHOUSE 28 UNITS X3 =   84 STALLS

2-BEDROOM UNIT 15 UNITS X2 =   30 STALLS

1-BEDROOM UNIT 17 UNITS X2 =   34 STALLS

SUBTOTAL 60 UNITS = 148 STALLS

TOTAL COMMERCIAL:

OFFICES 3,300 SF / 250 =13.2 STALLS

DAYCARE 1,700 SF / 250 =  6.8 STALLS

ADDITION 3,000 SF/ 250 =12.0 STALLS

SUBTOTAL 8,000 SF = 32 STALLS - 25%    =   24 STALLS

TOTAL ADA STALLS:

COMMERCIAL (IBC 1106.1) =     1 STALLS

RESIDENTIAL 2% OF STALLS (IBC 1106.2)  =     3 STALLS

SUBTOTAL =     4 STALLS

PROJECT TOTAL = 148 + 24 + 4 = 176 STALLS REQUIRED

PARKING CALCS PER LYNDEN MUNICIPAL CODE

PLAY AREA + COURTS
4,743 SF + 2(800) = 6,343 SF
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2,464 SF
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PLAY AREA + COURTS
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ACTUAL PARKING PROVIDED

SURFACE PARKING:  128 STALLS (42 COMPACT)
LEVEL "P1":     107 STALLS (10 COMPACT)
LEVEL "P2":    51 STALLS    (0 COMPACT)
TOTAL =  286 STALLS (52 COMPACT PROVIDED, 85 COMPACT ALLOWED)

STREET PARKING ON 19TH

4(2) + 2(7) + 5 = 27 TOTAL STREET STALLS FEASIBLE

TOTAL AVAILABLE PARKING

27 OFFSITE + 286 ONSITE = 313 TOTAL STALLS

SUMMARY OF AREAS

TOTAL LOT AREA (GROSS): = 153,602 SF
FLEX SPACE REQ'D (20% OF NET): =   30,720 SF (30,720 SF PROVIDED)
RESIDENTIAL OPEN SPACE REQ'D (10% OF NET): =   15,360 SF (16,483 SF PROVIDED)

BUILDING AREA PHASE 1: 4(2,650 SF) + 4(6,000 SF) + 3(9,100 SF) =   61,900 SF
BUILDING AREA PHASE 2:         4(6,000 SF) + 3(9,300 SF) =   51,900 SF
TOTAL CONDITIONED FLOOR AREA: (61,900 SF + 51,900 SF) = 113,800 SF
STRUCTURED PARKING AREA: (270' x 85') + (270' x 64') =   40,230 SF

RESIDENTIAL PHASE 1:
3-BEDROOM TOWNHOUSE 28 UNITS X3 =   84 STALLS
2-BEDROOM UNIT 15 UNITS X2 =   30 STALLS
1-BEDROOM UNIT 17 UNITS X2 =   34 STALLS
SUBTOTAL 60 UNITS  = 148 STALLS

RESIDENTIAL PHASE 2:
3-BEDROOM TOWNHOUSE 20 UNITS X3 =   60 STALLS
2-BEDROOM UNIT 18 UNITS X2 =   36 STALLS
1-BEDROOM UNIT 18 UNITS X2 =   36 STALLS
SUBTOTAL 56 UNITS  = 132 STALLS

TOTAL RESIDENTIAL (BOTH PHASES):
3-BEDROOM TOWNHOUSE 48 UNITS X3 = 144 STALLS
2-BEDROOM UNIT 33 UNITS X2 =   66 STALLS
1-BEDROOM UNIT 35 UNITS X2 =   70 STALLS
SUBTOTAL 116 UNITS = 280 STALLS

TOTAL COMMERCIAL:
OFFICES 3,300 SF / 250 =13.2 STALLS
DAYCARE 1,700 SF / 250 =  6.8 STALLS
ADDITION 3,000 SF/ 250 =12.0 STALLS
SUBTOTAL 8,000 SF = 32 STALLS - 25%    =   24 STALLS

TOTAL ADA STALLS:
COMMERCIAL (IBC 1106.1) =     1 STALLS
RESIDENTIAL 2% OF STALLS (IBC 1106.2)  =     6 STALLS
SUBTOTAL =     7 STALLS

PROJECT TOTAL = 148 + 132 + 24 + 7 = 311 STALLS REQUIRED

RESIDENTIAL PHASE 1:
3-BEDROOM TOWNHOUSE 28 UNITS X2 =   56 STALLS
2-BEDROOM UNIT 15 UNITS X2 =   30 STALLS
1-BEDROOM UNIT 17 UNITS X2 =   34 STALLS
SUBTOTAL 60 UNITS  = 120 STALLS

RESIDENTIAL PHASE 2:
3-BEDROOM TOWNHOUSE 20 UNITS X2 =   40 STALLS
2-BEDROOM UNIT 18 UNITS X2 =   36 STALLS
1-BEDROOM UNIT 18 UNITS X2 =   36 STALLS
SUBTOTAL 56 UNITS  = 112 STALLS

TOTAL RESIDENTIAL (BOTH PHASES):
3-BEDROOM TOWNHOUSE 48 UNITS X2 =   96 STALLS
2-BEDROOM UNIT 33 UNITS X2 =   66 STALLS
1-BEDROOM UNIT 35 UNITS X2 =   70 STALLS
SUBTOTAL 116 UNITS = 232 STALLS

TOTAL COMMERCIAL:
OFFICES 3,300 SF / 250 =13.2 STALLS
DAYCARE 1,700 SF / 250 =  6.8 STALLS
ADDITION 3,000 SF/ 250 =12.0 STALLS
SUBTOTAL 8,000 SF = 32 STALLS - 25%    =   24 STALLS

TOTAL ADA STALLS:
COMMERCIAL (IBC 1106.1) =     1 STALLS
RESIDENTIAL 2% OF STALLS (IBC 1106.2)  =     5 STALLS
SUBTOTAL =     6 STALLS

PROJECT TOTAL = 120 + 112 + 24 + 6 = 262 STALLS REQUIRED A111

MASTER PLANNING

BOUNDARY OF PROPERTY
RESERVED FOR FLEX SPACE
(30,720 SF ACTUAL)
24 PARKING STALLS IN FLEX SPACE

PROPERTY LINE
SETBACK, TYPICAL
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TYPICAL

FUTURE COMMERCIAL
EXPANSION

3,000 SF
+/- 50' x 59'
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Surface Conditions 

The site consists of mowed grass and slopes gently downward to the south with a grade change on the order 
of 6 to 7 feet. The lot to the north is elevated slightly with a sloped transition. The southern boundary has a 4-
to 10-foot-tall rockery. The site is bounded by Blueline Manufacturing and Equipment/Napa Auto Parts (in the 
same building) and the WTA Park-and-Ride to the north, 19th Street to the east, Lynden Cemetery to the west 
and a paved alley behind a grocery store to the south. Fishtrap Creek is located on the west side of 19th Street 
and flows south to the Nooksack River. 

Geologic Setting 

Our interpretation of the geologic conditions at the site vicinity is based on a review of selected information in 
available literature, and the subsurface conditions encountered during geotechnical explorations in the project 
vicinity. 

We reviewed a U.S. Geological Survey (USGS) map for the project area, “Geologic Map of the Bellingham 
1:100,000 Quadrangle, Washington” by T.J. Lapen (2000). The site is in an area mapped as outwash sand and 
gravel from the Sumas Stade of the Fraser glaciation. The Sumas outwash consists of advance and recessional 
sand and gravel that were deposited by meltwater streams flowing from the glacier during the most recent 
glaciation. The melting water and sediment formed an outwash plain. In this portion of Whatcom County the 
Sumas outwash unit is known to consist primarily of relatively “clean” sand with low fines (silt and clay) content. 

Not mapped in the immediate vicinity, but underlying the outwash unit is Bellingham (glaciomarine) Drift. 
Glaciomarine drift typically consists of unsorted, unstratified silt, and clay with varying amounts of sand, gravel, 
cobbles, and occasional boulders. Glaciomarine drift is derived from sediment melted out of floating glacial ice 
that was deposited on the sea floor. Where glaciomarine drift is encountered below another geologic unit (such 
as outwash), the clay is typically medium stiff to soft for the full depth of the unit. Glaciomarine drift was not 
encountered to the full depth explored in any site explorations completed or reviewed for this report. 

Previous Nearby Site Explorations 

No subsurface information could be located at or in the immediate vicinity of the site; however, GeoEngineers 
previously completed site explorations for projects both north, east, and south of the project site as noted 
below. 

■ Lynden WTA Park & Ride Phase I Environmental Site Assessment: GeoEngineers completed a Phase I 
ESA in 1996 for the WTA Park-and-Ride north of the site. The project included completion of two test 
pits; one just east of the existing Blue Line Manufacturing/Napa Auto Parts building and one along the 
southern edge of the same lot. The southern most test pit encountered 0.8 feet of sod overlying silt 
with sand to a depth of 3 feet below ground surface (bgs). From 3 to 10 feet medium dense clean sand 
was encountered interpreted to be glacial outwash. No groundwater was observed during excavation 
in June of 1996. 

■ Lynden Fairgrounds LID Improvements: Site explorations were completed on the east side of Fishtrap 
Creek within the Lynden Fairgrounds, approximately 850 feet east of the project site. The site 
explorations encountered topsoil overlying medium dense glacial outwash sand. Explorations consisted 
of test pits that extended between depths of 5 and 15½ feet bgs. Groundwater was encountered as 
shallow as 13 feet bgs. The United States Department of Agriculture completed a boring along the 
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western edge of the fairgrounds that extended to a depth of 28½ feet bgs. The upper 5 feet 
encountered silty sand, and the remainder of the boring encountered cleaner sand with silt to the full 
depth explored. Groundwater was not encountered during drilling on March 9, 2020. 

■ Kok Road Sewer: Site explorations were completed for design of the sewer replacement on Kok Road 
between SR 539 and 19th Street, approximately 830 feet south of the site. The site explorations 
encountered a thin mantle of fill overlying medium dense glacial outwash sand that graded with higher 
silt content with depth. At the bottom of the boring at 26½ feet bgs gray clay was encountered that 
may have been the transition to glaciomarine drift. Groundwater was measured in monitoring wells 
ranging between 10½ to 13 feet bgs. 

Anticipated Site Subsurface Conditions 

Based on our review and interpretation of local geologic conditions, and review of available subsurface 
explorations, we interpret that the site is likely underlain by a surficial topsoil/fill layer and glacial outwash sand. 

■ Fill/Topsoil: Given the history of limited site development it is likely that the near surface soils consist 
of topsoil and or some gravel fill associated with the prior site use as a laydown yard and minor grading. 
On the order of 3 feet of silt with sand may be encountered in portions of the site based on explorations 
from the Phase I ESA completed to the north. 

■ Glacial Outwash Deposits: The site is mapped as outwash sand and gravel which is generally medium 
dense. This unit is present underlying the site based on the reviewed nearby explorations and likely 
extends greater than 15 feet bgs and possibly as much as 26 feet bgs based on the Kok Road boring. 

■ Glaciomarine Drift: Based on nearby explorations, the outwash sand is likely underlain by a medium 
stiff to soft clay layer that can be relatively thick. None of the nearby explorations extended a significant 
distance into this layer to confirm the presence or thickness of this layer, if present. 

■ Groundwater: Groundwater is likely to be encountered at depths of 10 feet bgs or greater. The sandy 
soils are likely hydraulically connected to nearby Fishtrap Creek and groundwater levels would be 
anticipated to be similar. Groundwater elevations will fluctuate with season, precipitation, creek levels, 
and other factors. 

CRITICAL AREAS CONSIDERATIONS 

The City of Lynden Critical Areas Ordinance (CAO) requires a geologically hazardous area site assessment be 
completed for the proposed project in accordance with the Lynden Municipal Code (LMC), Chapter 16.16.400, 
regarding Critical Areas. Therefore, geologically hazardous areas (steep slopes, earthquake-sensitive areas, and 
volcanic debris flow areas) will need to be evaluated and mitigation (if appropriate) will be required as part of 
the design-level geotechnical submittals. 

We completed a preliminary review of the City of Lynden Geologic Hazards maps. The site does not meet criteria 
for a steep slope. The site is outside the mapped volcanic debris flow area. Therefore, the only remaining 
geologic hazard that requires evaluation is earthquake-sensitive areas. The site is mapped as having very low 
liquefaction susceptibility. In our opinion, based on our understanding of the site geology and other regional 
site explorations in the Sumas outwash, there is low to moderate risk that liquefiable soils are present below 
the site; however, this hazard can be mitigated with appropriate shallow or pile supported foundation design 
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and possibly ground improvement, if needed. Confirmation of the subsurface conditions by completing site-
specific geotechnical explorations will be necessary to meet critical areas evaluation requirements. 

In addition to the CAO requirements above, the site appears to be located approximately 7½ miles east of the 
mapped Drayton Harbor fault scarp, which would not likely present a risk of surface rupture at the site. The site 
also appears to be beyond 150 feet buffer of Fishtrap Creek. Therefore, shoreline permits or exemptions should 
not be needed; however, this assumption should be confirmed with City planners. 

DESIGN AND CONSTRUCTION CONSIDERATIONS 

The proposed building will have moderate to heavy column and continuous footing loads. The following sections 
describe preliminary design and construction considerations. Additional studies and analyses will be required 
as the project becomes further defined. 

Seismic Design Considerations 

■ Based on interpreted geologic conditions, the site is not likely underlain by significant thickness of 
liquefiable soils. However, it is possible that there are less dense portions of the saturated sandy 
outwash soils that are susceptible to liquefaction. The building support options described below will 
effectively mitigate for liquefaction hazard if found to be present during subsequent design phases. 

■ If a sufficient thickness of soft or liquefiable soils are encountered underlying the site, the site would 
be classified by the International Building Code (IBC) as Site Class F. The proposed multi-story building 
is likely to have a fundamental period of vibration less than 0.5 seconds. Therefore, we do not 
anticipate that a site-specific seismic response analysis would be required for this project. If site soils 
are not susceptible to liquefaction, and if the potentially underlying clay is stiff enough the site would 
be classified as Site Class D. 

■ If non-liquefiable soils are encountered and foundations are extended to competent glacial outwash 
soil, then standard IBC seismic design practices will be appropriate. 

Building Support 

As noted, the most likely scenario for subsurface soil conditions include competent bearing soils in the sandy 
glacial outwash. The following are likely building support scenarios. 

■ Where competent glacial outwash soils are encountered without the potential for liquefaction, 
conventional shallow foundation design will be appropriate for the building. 

■ Building footings within the zone of influence of the rockery to the south will need to extend deep 
enough to avoid surcharging the rockery. We understand that a potential design alternative is to include 
one story of below-grade daylight parking near the elevation of the alley to the south. 

■ Where liquefiable soils are determined to be present below the building footprint other foundation 
support/mitigation options such as ground improvement (rammed aggregate piers or rigid inclusions) 
could be required. 

 Ground Improvement: Ground improvement costs depend on the method used and depth of the 
element. Costs for ground improvement vary and is dependent on many factors that are not 
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available at this time. The advantage of ground improvement for liquefaction mitigation over other 
options like pile foundations, is that a conventional shallow foundation (mat foundation or spread 
footings) is constructed over the top of the improvement, which reduces structural requirements 
and costs. 

 If liquefaction hazard is marginal, an intermediate structural solution, such as grade beam style
foundations may also be implemented as adequate mitigation.

Conventional slab-on-grade design can likely be used based on anticipated site conditions with shallow depth 
to competent glacial outwash soils. If thicknesses of fill or soft soils are encountered that are too great for 
overexcavation and replacement, mitigation may be necessary if including heavier slab reinforcing and or 
support by ground improvement (if used to support the structure). 

Temporary Shoring 

We understand that the proposed building may have a parking level with similar site grades as the alley to the 
south. This would require temporary slopes or shoring for building to the north, east and west. Where deeper 
excavation is required without adequate space for temporary slopes, or where zero lot line basement walls are 
planned, temporary shoring may be required. Cantilevered or tied back soldier pile walls may be feasible. The 
City of Lynden does not have a well-defined policy for allowing temporary shoring elements within the public 
right-of-way and should be approached early in the process if any portion of the temporary shoring will extend 
beyond the property line. 

Stormwater Considerations 

Based on the anticipated site soil conditions and site topography, stormwater infiltration will need to be carefully 
evaluated and considered. The glacial outwash sand likely present underlying the site is typically suitable for 
infiltration, however, the depth to groundwater, depth of infiltration facility and potential impacts to adjacent 
properties will need to be considered by the project civil engineer for design. The site should be monitored for 
groundwater levels during the winter to evaluate seasonal high. Infiltration rates should be determined by 
completing a pilot infiltration test (PIT) near the proposed infiltration area and at anticipated elevation of 
infiltration. If there is inadequate separation between infiltration facility and seasonal high groundwater levels 
(less than 3 to 5 feet) a groundwater mounding analysis may be required. 

FEASIBILITY SUMMARY 

The project is geotechnically feasible based on our review of existing information. The primary project 
challenges from a geotechnical perspective are the slight potential for liquefiable soils that may require ground 
improvement to support the proposed structure and reduce differential settlement of foundations to an 
acceptable level. Geologically hazardous critical areas that will require mitigation are limited to seismic 
considerations that will be mitigated as part of the foundation support design for the project. 

No existing subsurface information is available for the site. In order to develop a detailed foundation support 
strategy and design recommendations, and improved cost estimate, geotechnical borings and/or cone 
penetrometer tests (CPT) will be required to characterize the subsurface soil profile. 
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■ We recommend that two deep explorations be completed to a depth of at least 60 feet below bottom of 
foundation to define seismic design parameters. 

■ Groundwater monitoring wells should be installed and monitored through the wet season to determine 
seasonal high groundwater levels. 

■ In addition to the deep explorations, shallow test pits should also be completed to further define the near 
surface conditions and evaluate infiltration potential. PITs should be completed when the civil engineer 
has prepared a concept stormwater plan. 

LIMITATIONS 

We have prepared this memorandum for RMC Architects and Whatcom Transit Authority. This information is 
being provided as to evaluate preliminary site selection and planning and is not for design. 

Within the limitations of scope, schedule and budget, our services have been executed in accordance with 
generally accepted practices in the field of geotechnical engineering in this area at the time this memorandum 
was prepared. The conclusions, recommendations, and opinions presented in this memorandum are based on 
our professional knowledge, judgment and experience. No warranty or other conditions, express or implied, 
should be understood. 

We trust that this memorandum provides the information required at this time. If you have any questions 
regarding this memorandum, please contact us. 

AJH:SWC:leh 

Disclaimer: Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if provided, and any attachments are only a copy of the 
original document. The original document is stored by GeoEngineers, Inc. and will serve as the official document of record. 
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PRELIMINARY STORMWATER NARRATIVE MEMORANDUM 
To: Jeff McClure 
 RMC Architects 
 1223 Railroad Avenue 
 Bellingham, WA 98225 
 
From: David Galbraith, P.E. 
 
Date: January 23, 2024 
 
Re: WTA Lynden Station – Preliminary Stormwater Narrative 
 
  

1 Introduction 
1.1 Purpose of Memorandum 
Pacific Surveying and Engineering prepared this memorandum to provide a narrative for the 
stormwater management improvements associated with the proposed development at the WTA 
Lynden Station Site located at 1945 Front Street in Lynden (Tax parcels 400319085079 & 
400319081114).  The stormwater narrative focuses on the two-phase site plan provided by RMC 
Architects dated December 7, 2023.   
 

1.2 Existing Conditions 
The site is located south of Front Street and west of 19th Street in Lynden WA.  The northern portion 
of the site is currently developed with a commercial building and associated access, parking, and 
utilities.  The southern portion of the site is undeveloped pasture grass.  The soil on the site is 
classified as Soil Unit 100 Lynden Sandy Loam, 3 to 8 percent slopes with a Hydrologic Soil Group 
rating A.  Based on the Hydrologic Soil Group rating A and past project experience in the vicinity, the 
native soils likely have a high infiltration rate and are suitable for infiltrating stormwater onsite.  For the 
purposes of this narrative a long-term design infiltration rate of 12 inches per hour is assumed.  It is 
recommended a geotechnical soil evaluation be completed early on in the design process to establish 
actual design long term infiltration rates for the site.  This soil investigation and report will be required 
as part of the permitting process and will inform the final stormwater system sizing calculations. 
 
The developed and undeveloped portions of the site slope from the north down towards the south.  
Any stormwater runoff that leaves the site is collected in the 19th Street stormwater conveyance 
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system and discharged into an undeveloped conveyance system east of 19th Street approximately 
225-feet south of the site. 
 
Stormwater runoff from the developed portion of the site is collected onsite via an underground 
stormwater management system.  Based on a site investigation, it appears there is an underground 
infiltration system approximately 20-feet south of the east / west access road connecting to 19th 
Street.  This analysis was completed without the benefit of the design or as-built drawings for the 
existing development; therefore the extent of the existing stormwater management system is 
unknown.  
 
Stormwater from the undeveloped portion of the site (south) likely infiltrates.  In the event stormwater 
runoff does occur, it would enter the conveyance system in 19th Street or sheet flow to the neighboring 
property to the south where it is collected and conveyed to the 19th Street system.  
 

2 Proposed Site Improvements 
The two phased site plan presented for analysis includes a mix of commercial and residential uses 
with the existing commercial structure adjacent to Front Street remaining.  The second phase of the 
project replaces a portion of the phase 1 parking on the south end of the site with additional 
residential units and parking. 
 
The first phase of the project proposes roughly 32,450 SF (0.75 ac) of lawn / landscaping and 
101,850 SF (2.34 ac) of hard surfacing (roofs, sidewalks, parking, access) on site. 
 
The second phase of the project will add an additional 14,650 SF (0.34 ac) of impervious surface area 
to the southern end of the project.         
 
The project will be subject to the City of Lynden stormwater standards and the Washington State 
Department of Ecology’s Stormwater Management Manual for Western Washington, 2019 edition 
(DOE Manual).  Based on review of the site options, the proposed improvements include more than 
10,000 SF of new plus replaced hard surface area and will therefore be subject to DOE Manual 
Minimum Stormwater Requirements (MR’s) No.1 – 9.   
 
A key element of the stormwater analysis is the feasibility to infiltrate stormwater runoff onsite.  Based 
on our review of available soils data, it is highly likely that infiltration is feasible and is therefore 
assumed to play a part in the stormwater management system for the site.   
 
2.1 Proposed Stormwater Improvements 
Of the MR’s, MR 6 Runoff Treatment and MR 7 Flow Control pose the biggest impact to the site 
design and construction costs.  For this reason we have focused on these two MR’s for this narrative. 
 
The site improvements will be required to meet MR 6 Runoff Treatment for stormwater runoff from the 
pollution generating impervious surface areas (access roads & parking areas) and MR 7 Flow Control 
for runoff from the entire project site.  Both of these requirements may be met by a variety of different 
methods approved by the DOE Manual. 
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2.1.1 MR 6 Runoff Treatment 
There are multiple ways in accordance with the DOE Manual to meet the runoff treatment 
requirement.  Surface treatment systems such as bioretention cells (similar to raingardens) and 
Compost Amended Vegetated Filter Strips (CAVFS) can meet this requirement but may be limited on 
this site due to the lack of available surface space that may be designated for stormwater systems.  
When there is a lack of surface space, underground treatment systems may be utilized.  In this case 
there are a number of underground systems including sand filters and a variety of manufactured 
treatment devices such as Contech Stormfilters, Filterra bioretention or Old Castle BioPods to name a 
few. 
 
There are no indications the site will pose special challenges to meet the runoff treatment requirement 
and typical methods will be adequate.  The final runoff treatment system will be selected and sized 
during the design process to best suite the regulatory requirements and ownership goals. 
 
A runoff treatment system will be required for the runoff from Phase 1 and a second runoff treatment 
system will be required to treat the runoff form the Phase 2 improvements.  Based on the topography 
of the site and placement of the Phase 2 parking area, the stormwater runoff from the Phae 2 parking 
area will not be able to be conveyed to the Phase 1 treatment system.   Only the runoff from the 
pollution generating impervious surface aeras (roads and parking areas) are required to be routed 
through the runoff treatment systems. 

2.1.2 MR 7 Flow Control 
To meet the flow control requirement on the site it is assumed infiltration is feasible and will be 
utilized.  Due to the topography of the stie an infiltration gallery will be required for phase 1 and a 
separate infiltration facility will be required for the phase 2 improvements.  Boths systems will be 
designed using an assumed long-term design infiltration rate for the native soils of 12-inches per hour 
and the Western Washington Hydrology Model. 
 
It is expected that the infiltration gallery serving the Phase 1 improvements will be placed under the 
access road on the south end of the phase 1 improvements. Assuming the entire Phase 1 area 
including 32,450 SF (0.75 ac) of lawn / landscaping and 101,850 SF (2.34 ac) of hard surfacing (roofs, 
sidewalks, parking, access) is directed to the infiltration gallery, the system is required to be 130 feet 
long x 25 feet wide x 3 feet deep filled with washed rock (30% voids) to provide infiltration and meet 
the flow control requirements for the Phase 1 improvements.  A sketch on the attached Phase 1 site 
plan shows a potential location for the infiltration gallery and is intended to provide a relative scale of 
the facility compared to the overall site.  
 
It is expected that the infiltration gallery serving the Phase 2 improvements will be placed under the 
parking garage on the southernmost portion of the site.  Portions of the phase 2 improvements will 
continue to be routed to the Phase 1 infiltration gallery, approximately 4,300 SF (0.10 ac) of lawn / 
landscaping and 22,950 SF (0.53 ac) of hard surfacing (roofs, sidewalks, parking, access) will be  
directed to the Phase 2 infiltration gallery.  The Phase 2 system is required to be 200 feet long x 4 feet 
wide x 3 feet deep filled with washed rock (30% voids) to provide infiltration and meet the flow control 
requirements for the Phase 2 improvements.  A sketch on the attached Phase 2 site plan shows a 
potential location for the infiltration gallery and is intended to provide a relative scale of the facility 
compared to the overall site.  
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It should be noted that the infiltration galleries shown on the attached exhibits are based on the native 
soil infiltration rate assumptions stated and are for reference only.  The final sizing and configuration 
of the infiltration galleries will be developed through the design process.  The galleries may be 
separated into multiple facilities or take on different geometry to better fit the final site design.  The 
intent of the exhibit is to show the infiltration system is feasible with the assumed infiltration rates.  
There are no indications the site will pose special challenges to meet the flow control requirements 
and infiltration is a feasible option.    
 
For the purposes of this analysis, it is assumed the existing stormwater management system that 
provides flow control is fully abandoned and not salvageable.  Although certain site configurations 
may allow for some of the infrastructure to be saved and re-used, the extent of salvaging the existing 
system won’t be clear until a full topographic map of the site with existing site utilities and a final site 
plan area available. 
 

3 Conclusion 
Our preliminary stormwater analysis shows that typical methods will provide the stormwater 
management required for the site.  Runoff treatment will be required followed by an infiltration system 
to fully infiltrate stormwater runoff from the site.  It is recommended that a geotechnical study be 
completed sooner than later in the design phase to confirm infiltration on site is feasible and to provide 
long term design infiltration rates for the soils.  The information gained from the geotechnical study will 
steer the stormwater system design strategy and system sizing. 
 
Attachments: 

RMC Site Plan Exhibits – Phase 1 & Phase 2 Infiltration Gallery Exhibits 
NRCS Soil Map 
WWHM Infiltration Gallery Report 
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RMC Site Plan Exhibits – Phase 1 & Phase 2 Site Plans with Infiltration Galleries 
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NRCS Soil Map 
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Hydrologic Soil Group—Whatcom County Area, Washington
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Whatcom County Area, Washington
Survey Area Data: Version 23, Aug 29, 2023

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 14, 2022—Sep 
1, 2022

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Hydrologic Soil Group—Whatcom County Area, Washington
(Hydrologic Soil Groups)
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Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/27/2023
Page 2 of 4
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

22 Briscot silt loam, 
drained, 0 to 2 
percent slopes

C 25.3 22.9%

100 Lynden sandy loam, 3 to 
8 percent slopes

A 34.4 31.1%

101 Lynden-Urban land 
complex, 0 to 3 
percent slopes

A 50.8 46.0%

Totals for Area of Interest 110.5 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Hydrologic Soil Group—Whatcom County Area, Washington Hydrologic Soil Groups

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/27/2023
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Whatcom County Area, Washington Hydrologic Soil Groups

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/27/2023
Page 4 of 4

EXHIBIT B



WWHM Infiltration Gallery Reports 
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                        WWHM2012  
                    PROJECT REPORT  
___________________________________________________________________ 
 
Project Name: WTA_P1_Jan2024  
Site Name: WTA Lynden Station - Phase 1  
Site Address: 1945 Front Street  
City     : Lynden  
Report Date: 1/19/2024  
Gage     : Blaine  
Data Start : 1948/10/01  
Data End : 2009/09/30  
Precip Scale: 1.00  
Version Date: 2021/08/18   
Version : 4.2.18   
___________________________________________________________________ 
 
Low Flow Threshold for POC 1 : 50 Percent of the 2 Year  
___________________________________________________________________ 
 
High Flow Threshold for POC 1: 50 year  
___________________________________________________________________ 
 
PREDEVELOPED LAND USE   
 
Name   : Basin  1  
Bypass: No  
 
GroundWater: No  
 
Pervious Land Use           acre    
 A B, Forest, Flat            3.083  
  
Pervious Total                3.083  
 
Impervious Land Use         acre   
  
Impervious Total              0  
 
Basin Total                   3.083  
 
___________________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
  
___________________________________________________________________ 
 
 
MITIGATED LAND USE   
 
Name   : Basin  1  
Bypass: No  
 
GroundWater: No  
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Pervious Land Use           acre    
 C, Pasture, Flat             .745  
  
Pervious Total                0.745  
 
Impervious Land Use         acre   
 ROADS FLAT                   2.338  
  
Impervious Total              2.338  
 
Basin Total                   3.083  
 
___________________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
Gravel Trench Bed 1   Gravel Trench Bed 1     
___________________________________________________________________ 
 
 
Name   : Gravel Trench Bed 1  
Bottom Length: 130.00 ft.  
Bottom Width: 25.00 ft.  
Trench bottom slope  1: 0 To 1  
Trench Left side slope  0: 0 To 1  
Trench right side slope  2: 0 To 1  
Material thickness of first layer:  4  
Pour Space of material for first layer:  0.3  
Material thickness of second layer:  0  
Pour Space of material for second layer:  0  
Material thickness of third layer:  0  
Pour Space of material for third layer:  0  
Infiltration On   
Infiltration rate: 12  
Infiltration safety factor: 1  
Total Volume Infiltrated (ac-ft.): 410.44  
Total Volume Through Riser (ac-ft.): 0.017  
Total Volume Through Facility (ac-ft.): 410.457  
Percent Infiltrated: 100  
Total Precip Applied to Facility: 0  
Total Evap From Facility: 0  
Discharge Structure   
Riser Height: 3 ft.  
Riser Diameter: 8 in.  
 
Element Flows To:      
Outlet 1              Outlet 2           
  
___________________________________________________________________ 
 
 
  
             Gravel Trench Bed Hydraulic Table  
 Stage(feet)  Area(ac.)  Volume(ac-ft.) Discharge(cfs) Infilt(cfs)    
0.0000      0.074      0.000      0.000      0.000  
0.0444      0.074      0.001      0.000      0.902  
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0.0889      0.074      0.002      0.000      0.902  
0.1333      0.074      0.003      0.000      0.902  
0.1778      0.074      0.004      0.000      0.902  
0.2222      0.074      0.005      0.000      0.902  
0.2667      0.074      0.006      0.000      0.902  
0.3111      0.074      0.007      0.000      0.902  
0.3556      0.074      0.008      0.000      0.902  
0.4000      0.074      0.009      0.000      0.902  
0.4444      0.074      0.009      0.000      0.902  
0.4889      0.074      0.010      0.000      0.902  
0.5333      0.074      0.011      0.000      0.902  
0.5778      0.074      0.012      0.000      0.902  
0.6222      0.074      0.013      0.000      0.902  
0.6667      0.074      0.014      0.000      0.902  
0.7111      0.074      0.015      0.000      0.902  
0.7556      0.074      0.016      0.000      0.902  
0.8000      0.074      0.017      0.000      0.902  
0.8444      0.074      0.018      0.000      0.902  
0.8889      0.074      0.019      0.000      0.902  
0.9333      0.074      0.020      0.000      0.902  
0.9778      0.074      0.021      0.000      0.902  
1.0222      0.074      0.022      0.000      0.902  
1.0667      0.074      0.023      0.000      0.902  
1.1111      0.074      0.024      0.000      0.902  
1.1556      0.074      0.025      0.000      0.902  
1.2000      0.074      0.026      0.000      0.902  
1.2444      0.074      0.027      0.000      0.902  
1.2889      0.074      0.028      0.000      0.902  
1.3333      0.074      0.029      0.000      0.902  
1.3778      0.074      0.030      0.000      0.902  
1.4222      0.074      0.031      0.000      0.902  
1.4667      0.074      0.032      0.000      0.902  
1.5111      0.074      0.033      0.000      0.902  
1.5556      0.074      0.034      0.000      0.902  
1.6000      0.074      0.035      0.000      0.902  
1.6444      0.074      0.036      0.000      0.902  
1.6889      0.074      0.037      0.000      0.902  
1.7333      0.074      0.038      0.000      0.902  
1.7778      0.074      0.039      0.000      0.902  
1.8222      0.074      0.040      0.000      0.902  
1.8667      0.074      0.041      0.000      0.902  
1.9111      0.074      0.042      0.000      0.902  
1.9556      0.074      0.043      0.000      0.902  
2.0000      0.074      0.044      0.000      0.902  
2.0444      0.074      0.045      0.000      0.902  
2.0889      0.074      0.046      0.000      0.902  
2.1333      0.074      0.047      0.000      0.902  
2.1778      0.074      0.048      0.000      0.902  
2.2222      0.074      0.049      0.000      0.902  
2.2667      0.074      0.050      0.000      0.902  
2.3111      0.074      0.051      0.000      0.902  
2.3556      0.074      0.052      0.000      0.902  
2.4000      0.074      0.053      0.000      0.902  
2.4444      0.074      0.054      0.000      0.902  
2.4889      0.074      0.055      0.000      0.902  
2.5333      0.074      0.056      0.000      0.902  
2.5778      0.074      0.057      0.000      0.902  
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2.6222      0.074      0.058      0.000      0.902  
2.6667      0.074      0.059      0.000      0.902  
2.7111      0.074      0.060      0.000      0.902  
2.7556      0.074      0.061      0.000      0.902  
2.8000      0.074      0.062      0.000      0.902  
2.8444      0.074      0.063      0.000      0.902  
2.8889      0.074      0.064      0.000      0.902  
2.9333      0.074      0.065      0.000      0.902  
2.9778      0.074      0.066      0.000      0.902  
3.0222      0.074      0.067      0.023      0.902  
3.0667      0.074      0.068      0.121      0.902  
3.1111      0.074      0.069      0.255      0.902  
3.1556      0.074      0.070      0.404      0.902  
3.2000      0.074      0.071      0.547      0.902  
3.2444      0.074      0.072      0.665      0.902  
3.2889      0.074      0.073      0.747      0.902  
3.3333      0.074      0.074      0.799      0.902  
3.3778      0.074      0.075      0.860      0.902  
3.4222      0.074      0.076      0.909      0.902  
3.4667      0.074      0.077      0.956      0.902  
3.5111      0.074      0.078      1.000      0.902  
3.5556      0.074      0.079      1.043      0.902  
3.6000      0.074      0.080      1.084      0.902  
3.6444      0.074      0.081      1.123      0.902  
3.6889      0.074      0.082      1.161      0.902  
3.7333      0.074      0.083      1.198      0.902  
3.7778      0.074      0.084      1.234      0.902  
3.8222      0.074      0.085      1.269      0.902  
3.8667      0.074      0.086      1.303      0.902  
3.9111      0.074      0.087      1.336      0.902  
3.9556      0.074      0.088      1.368      0.902  
4.0000      0.074      0.089      1.399      0.902  
___________________________________________________________________ 
 
___________________________________________________________________ 
 
                     ANALYSIS RESULTS  
 
                Stream Protection Duration  
 
___________________________________________________________________ 
 
Predeveloped Landuse Totals for POC #1  
Total Pervious Area:3.083  
Total Impervious Area:0  
___________________________________________________________________ 
 
Mitigated Landuse Totals for POC #1  
Total Pervious Area:0.745  
Total Impervious Area:2.338  
___________________________________________________________________ 
 
Flow Frequency Return Periods for Predeveloped.  POC #1  
Return Period         Flow(cfs)  
2 year                  0.002798  
5 year                  0.005758  
10 year                 0.008945  

EXHIBIT B



25 year                 0.015041  
50 year                 0.021644  
100 year                0.030612  
 
Flow Frequency Return Periods for Mitigated.  POC #1  
Return Period         Flow(cfs)  
2 year                  0  
5 year                  0  
10 year                 0  
25 year                 0  
50 year                 0  
100 year                0  
___________________________________________________________________ 
 
Stream Protection Duration  
Annual Peaks for Predeveloped and Mitigated.  POC #1  
Year         Predeveloped    Mitigated   
1949           0.002          0.000  
1950           0.002          0.000  
1951           0.003          0.000  
1952           0.002          0.000  
1953           0.002          0.000  
1954           0.002          0.000  
1955           0.002          0.000  
1956           0.002          0.000  
1957           0.002          0.000  
1958           0.002          0.000  
1959           0.002          0.000  
1960           0.002          0.000  
1961           0.002          0.000  
1962           0.002          0.000  
1963           0.002          0.000  
1964           0.006          0.000  
1965           0.002          0.000  
1966           0.007          0.000  
1967           0.002          0.000  
1968           0.005          0.000  
1969           0.002          0.000  
1970           0.002          0.000  
1971           0.002          0.000  
1972           0.002          0.000  
1973           0.002          0.000  
1974           0.002          0.000  
1975           0.002          0.000  
1976           0.071          0.000  
1977           0.002          0.000  
1978           0.002          0.000  
1979           0.002          0.000  
1980           0.002          0.000  
1981           0.002          0.000  
1982           0.044          0.000  
1983           0.002          0.000  
1984           0.023          0.000  
1985           0.002          0.000  
1986           0.002          0.000  
1987           0.002          0.000  
1988           0.002          0.000  

EXHIBIT B



1989           0.002          0.404  
1990           0.002          0.000  
1991           0.002          0.000  
1992           0.002          0.000  
1993           0.002          0.000  
1994           0.002          0.000  
1995           0.002          0.000  
1996           0.040          0.000  
1997           0.027          0.000  
1998           0.002          0.000  
1999           0.002          0.000  
2000           0.002          0.000  
2001           0.001          0.000  
2002           0.002          0.000  
2003           0.002          0.000  
2004           0.002          0.000  
2005           0.002          0.000  
2006           0.002          0.000  
2007           0.002          0.000  
2008           0.002          0.000  
2009           0.002          0.000  
___________________________________________________________________ 
 
Stream Protection Duration  
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1  
Rank     Predeveloped        Mitigated   
1         0.0711              0.4040  
2         0.0441              0.0000  
3         0.0400              0.0000  
4         0.0265              0.0000  
5         0.0228              0.0000  
6         0.0066              0.0000  
7         0.0063              0.0000  
8         0.0045              0.0000  
9         0.0034              0.0000  
10        0.0025              0.0000  
11        0.0025              0.0000  
12        0.0025              0.0000  
13        0.0025              0.0000  
14        0.0025              0.0000  
15        0.0025              0.0000  
16        0.0025              0.0000  
17        0.0025              0.0000  
18        0.0025              0.0000  
19        0.0025              0.0000  
20        0.0025              0.0000  
21        0.0025              0.0000  
22        0.0025              0.0000  
23        0.0025              0.0000  
24        0.0025              0.0000  
25        0.0024              0.0000  
26        0.0024              0.0000  
27        0.0024              0.0000  
28        0.0024              0.0000  
29        0.0024              0.0000  
30        0.0024              0.0000  
31        0.0024              0.0000  
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32        0.0024              0.0000  
33        0.0024              0.0000  
34        0.0024              0.0000  
35        0.0024              0.0000  
36        0.0024              0.0000  
37        0.0024              0.0000  
38        0.0024              0.0000  
39        0.0024              0.0000  
40        0.0024              0.0000  
41        0.0024              0.0000  
42        0.0024              0.0000  
43        0.0024              0.0000  
44        0.0024              0.0000  
45        0.0024              0.0000  
46        0.0024              0.0000  
47        0.0024              0.0000  
48        0.0023              0.0000  
49        0.0023              0.0000  
50        0.0023              0.0000  
51        0.0023              0.0000  
52        0.0023              0.0000  
53        0.0022              0.0000  
54        0.0022              0.0000  
55        0.0022              0.0000  
56        0.0022              0.0000  
57        0.0022              0.0000  
58        0.0022              0.0000  
59        0.0021              0.0000  
60        0.0021              0.0000  
61        0.0013              0.0000  
___________________________________________________________________ 
 
Stream Protection Duration  
POC #1  
The Facility PASSED  
  
The Facility PASSED.  
  
Flow(cfs) Predev  Mit Percentage Pass/Fail  
0.0014    2597     3       0      Pass  
0.0016    1929     3       0      Pass  
0.0018    1353     3       0      Pass  
0.0020    840      3       0      Pass  
0.0022    457      3       0      Pass  
0.0024    126      3       2      Pass  
0.0026    30       3       10     Pass  
0.0028    27       3       11     Pass  
0.0030    26       3       11     Pass  
0.0032    25       3       12     Pass  
0.0034    24       3       12     Pass  
0.0036    24       3       12     Pass  
0.0039    24       3       12     Pass  
0.0041    24       3       12     Pass  
0.0043    24       3       12     Pass  
0.0045    23       3       13     Pass  
0.0047    21       3       14     Pass  
0.0049    21       3       14     Pass  
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0.0051    21       3       14     Pass  
0.0053    21       3       14     Pass  
0.0055    21       3       14     Pass  
0.0057    19       3       15     Pass  
0.0059    18       3       16     Pass  
0.0061    17       3       17     Pass  
0.0063    17       3       17     Pass  
0.0065    16       3       18     Pass  
0.0067    14       3       21     Pass  
0.0069    14       3       21     Pass  
0.0071    14       3       21     Pass  
0.0073    14       3       21     Pass  
0.0075    13       3       23     Pass  
0.0077    13       3       23     Pass  
0.0079    13       3       23     Pass  
0.0081    13       3       23     Pass  
0.0084    13       3       23     Pass  
0.0086    13       3       23     Pass  
0.0088    13       3       23     Pass  
0.0090    12       3       25     Pass  
0.0092    12       3       25     Pass  
0.0094    11       3       27     Pass  
0.0096    11       3       27     Pass  
0.0098    11       3       27     Pass  
0.0100    10       3       30     Pass  
0.0102    10       3       30     Pass  
0.0104    10       3       30     Pass  
0.0106    10       3       30     Pass  
0.0108    10       3       30     Pass  
0.0110    9        3       33     Pass  
0.0112    9        3       33     Pass  
0.0114    9        3       33     Pass  
0.0116    9        3       33     Pass  
0.0118    9        3       33     Pass  
0.0120    9        3       33     Pass  
0.0122    9        3       33     Pass  
0.0124    9        3       33     Pass  
0.0126    9        3       33     Pass  
0.0129    9        3       33     Pass  
0.0131    9        3       33     Pass  
0.0133    9        3       33     Pass  
0.0135    8        3       37     Pass  
0.0137    8        3       37     Pass  
0.0139    8        3       37     Pass  
0.0141    8        3       37     Pass  
0.0143    8        3       37     Pass  
0.0145    8        3       37     Pass  
0.0147    8        3       37     Pass  
0.0149    8        3       37     Pass  
0.0151    8        3       37     Pass  
0.0153    8        3       37     Pass  
0.0155    8        3       37     Pass  
0.0157    8        3       37     Pass  
0.0159    8        3       37     Pass  
0.0161    8        3       37     Pass  
0.0163    8        3       37     Pass  
0.0165    8        3       37     Pass  
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0.0167    8        3       37     Pass  
0.0169    8        3       37     Pass  
0.0171    8        3       37     Pass  
0.0173    8        3       37     Pass  
0.0176    8        3       37     Pass  
0.0178    8        3       37     Pass  
0.0180    8        3       37     Pass  
0.0182    8        3       37     Pass  
0.0184    8        3       37     Pass  
0.0186    8        3       37     Pass  
0.0188    8        3       37     Pass  
0.0190    8        3       37     Pass  
0.0192    8        3       37     Pass  
0.0194    8        3       37     Pass  
0.0196    8        3       37     Pass  
0.0198    8        3       37     Pass  
0.0200    8        3       37     Pass  
0.0202    8        3       37     Pass  
0.0204    8        3       37     Pass  
0.0206    8        3       37     Pass  
0.0208    8        3       37     Pass  
0.0210    8        3       37     Pass  
0.0212    8        3       37     Pass  
0.0214    8        3       37     Pass  
0.0216    8        3       37     Pass  
_____________________________________________________ 
 
___________________________________________________________________ 
 
Water Quality BMP Flow and Volume for POC #1   
On-line facility volume: 0 acre-feet  
On-line facility target flow: 0 cfs.   
Adjusted for 15 min: 0 cfs.   
Off-line facility target flow: 0 cfs.   
Adjusted for 15 min: 0 cfs.   
___________________________________________________________________ 
 
 
 LID Report   
 
LID Technique                 Used for    Total Volume   Volume    Infiltration  Cumulative   
Percent     Water Quality  Percent       Comment     
                              Treatment?  Needs          Through   Volume        Volume       
Volume                     Water Quality             
                                          Treatment      Facility  (ac-ft.)       Infiltration 
Infiltrated                Treated                   
                                          (ac-ft)        (ac-ft)                 Credit                                                            
Gravel Trench Bed 1 POC            N      373.52                                       N      
100.00                                                                             
Total Volume Infiltrated                  373.52         0.00      0.00                       
100.00      0.00           0%            No Treat. Credit                          
Compliance with LID Standard 8                                                                                                         
Duration Analysis Result = Passed         
 
___________________________________________________________________ 
 
Perlnd and Implnd Changes   
 No changes have been made.  
___________________________________________________________________ 
 
 
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  
The entire risk regarding the performance and results of this program is assumed by End User.   
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Clear Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, 
either expressed or implied, including but not limited to implied warranties of program and 
accompanying documentation.  In no event shall Clear Creek Solutions Inc. be liable for any 
damages whatsoever (including without limitation to damages for loss of business profits, loss of 
business information, business interruption, and the like) arising out of the use of, or 
inability to use this program even if Clear Creek Solutions Inc. or their authorized 
representatives have been advised of the possibility of such damages.  Software Copyright © by : 
Clear Creek Solutions, Inc. 2005-2024; All Rights Reserved. 
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                        WWHM2012  
                    PROJECT REPORT  
___________________________________________________________________ 
 
Project Name: WTA_P2_Jan2024  
Site Name: WTA Lynden Station - Phase 2  
Site Address: 1945 Front Street  
City     : Lynden  
Report Date: 1/19/2024  
Gage     : Blaine  
Data Start : 1948/10/01  
Data End : 2009/09/30  
Precip Scale: 1.00  
Version Date: 2021/08/18   
Version : 4.2.18   
___________________________________________________________________ 
 
Low Flow Threshold for POC 1 : 50 Percent of the 2 Year  
___________________________________________________________________ 
 
High Flow Threshold for POC 1: 50 year  
___________________________________________________________________ 
 
PREDEVELOPED LAND USE   
 
Name   : Basin  1  
Bypass: No  
 
GroundWater: No  
 
Pervious Land Use           acre    
 A B, Forest, Flat            .625  
  
Pervious Total                0.625  
 
Impervious Land Use         acre   
  
Impervious Total              0  
 
Basin Total                   0.625  
 
___________________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
  
___________________________________________________________________ 
 
 
MITIGATED LAND USE   
 
Name   : Basin  1  
Bypass: No  
 
GroundWater: No  
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Pervious Land Use           acre    
 C, Pasture, Flat             .099  
  
Pervious Total                0.099  
 
Impervious Land Use         acre   
 ROADS FLAT                   0.526  
  
Impervious Total              0.526  
 
Basin Total                   0.625  
 
___________________________________________________________________ 
 
 
Element Flows To:      
Surface               Interflow               Groundwater   
Gravel Trench Bed 1   Gravel Trench Bed 1     
___________________________________________________________________ 
 
 
Name   : Gravel Trench Bed 1  
Bottom Length: 200.00 ft.  
Bottom Width: 4.00 ft.  
Trench bottom slope  1: 0 To 1  
Trench Left side slope  0: 0 To 1  
Trench right side slope  2: 0 To 1  
Material thickness of first layer:  4  
Pour Space of material for first layer:  0.3  
Material thickness of second layer:  0  
Pour Space of material for second layer:  0  
Material thickness of third layer:  0  
Pour Space of material for third layer:  0  
Infiltration On   
Infiltration rate: 12  
Infiltration safety factor: 1  
Total Volume Infiltrated (ac-ft.): 87.762  
Total Volume Through Riser (ac-ft.): 0.001  
Total Volume Through Facility (ac-ft.): 87.763  
Percent Infiltrated: 100  
Total Precip Applied to Facility: 0  
Total Evap From Facility: 0  
Discharge Structure   
Riser Height: 3 ft.  
Riser Diameter: 8 in.  
 
Element Flows To:      
Outlet 1              Outlet 2           
  
___________________________________________________________________ 
 
 
  
             Gravel Trench Bed Hydraulic Table  
 Stage(feet)  Area(ac.)  Volume(ac-ft.) Discharge(cfs) Infilt(cfs)    
0.0000      0.018      0.000      0.000      0.000  
0.0444      0.018      0.000      0.000      0.222  
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0.0889      0.018      0.000      0.000      0.222  
0.1333      0.018      0.000      0.000      0.222  
0.1778      0.018      0.001      0.000      0.222  
0.2222      0.018      0.001      0.000      0.222  
0.2667      0.018      0.001      0.000      0.222  
0.3111      0.018      0.001      0.000      0.222  
0.3556      0.018      0.002      0.000      0.222  
0.4000      0.018      0.002      0.000      0.222  
0.4444      0.018      0.002      0.000      0.222  
0.4889      0.018      0.002      0.000      0.222  
0.5333      0.018      0.002      0.000      0.222  
0.5778      0.018      0.003      0.000      0.222  
0.6222      0.018      0.003      0.000      0.222  
0.6667      0.018      0.003      0.000      0.222  
0.7111      0.018      0.003      0.000      0.222  
0.7556      0.018      0.004      0.000      0.222  
0.8000      0.018      0.004      0.000      0.222  
0.8444      0.018      0.004      0.000      0.222  
0.8889      0.018      0.004      0.000      0.222  
0.9333      0.018      0.005      0.000      0.222  
0.9778      0.018      0.005      0.000      0.222  
1.0222      0.018      0.005      0.000      0.222  
1.0667      0.018      0.005      0.000      0.222  
1.1111      0.018      0.006      0.000      0.222  
1.1556      0.018      0.006      0.000      0.222  
1.2000      0.018      0.006      0.000      0.222  
1.2444      0.018      0.006      0.000      0.222  
1.2889      0.018      0.007      0.000      0.222  
1.3333      0.018      0.007      0.000      0.222  
1.3778      0.018      0.007      0.000      0.222  
1.4222      0.018      0.007      0.000      0.222  
1.4667      0.018      0.008      0.000      0.222  
1.5111      0.018      0.008      0.000      0.222  
1.5556      0.018      0.008      0.000      0.222  
1.6000      0.018      0.008      0.000      0.222  
1.6444      0.018      0.009      0.000      0.222  
1.6889      0.018      0.009      0.000      0.222  
1.7333      0.018      0.009      0.000      0.222  
1.7778      0.018      0.009      0.000      0.222  
1.8222      0.018      0.010      0.000      0.222  
1.8667      0.018      0.010      0.000      0.222  
1.9111      0.018      0.010      0.000      0.222  
1.9556      0.018      0.010      0.000      0.222  
2.0000      0.018      0.011      0.000      0.222  
2.0444      0.018      0.011      0.000      0.222  
2.0889      0.018      0.011      0.000      0.222  
2.1333      0.018      0.011      0.000      0.222  
2.1778      0.018      0.012      0.000      0.222  
2.2222      0.018      0.012      0.000      0.222  
2.2667      0.018      0.012      0.000      0.222  
2.3111      0.018      0.012      0.000      0.222  
2.3556      0.018      0.013      0.000      0.222  
2.4000      0.018      0.013      0.000      0.222  
2.4444      0.018      0.013      0.000      0.222  
2.4889      0.018      0.013      0.000      0.222  
2.5333      0.018      0.014      0.000      0.222  
2.5778      0.018      0.014      0.000      0.222  
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2.6222      0.018      0.014      0.000      0.222  
2.6667      0.018      0.014      0.000      0.222  
2.7111      0.018      0.014      0.000      0.222  
2.7556      0.018      0.015      0.000      0.222  
2.8000      0.018      0.015      0.000      0.222  
2.8444      0.018      0.015      0.000      0.222  
2.8889      0.018      0.015      0.000      0.222  
2.9333      0.018      0.016      0.000      0.222  
2.9778      0.018      0.016      0.000      0.222  
3.0222      0.018      0.016      0.023      0.222  
3.0667      0.018      0.016      0.121      0.222  
3.1111      0.018      0.017      0.255      0.222  
3.1556      0.018      0.017      0.404      0.222  
3.2000      0.018      0.017      0.547      0.222  
3.2444      0.018      0.017      0.665      0.222  
3.2889      0.018      0.018      0.747      0.222  
3.3333      0.018      0.018      0.799      0.222  
3.3778      0.018      0.018      0.860      0.222  
3.4222      0.018      0.018      0.909      0.222  
3.4667      0.018      0.019      0.956      0.222  
3.5111      0.018      0.019      1.000      0.222  
3.5556      0.018      0.019      1.043      0.222  
3.6000      0.018      0.019      1.084      0.222  
3.6444      0.018      0.020      1.123      0.222  
3.6889      0.018      0.020      1.161      0.222  
3.7333      0.018      0.020      1.198      0.222  
3.7778      0.018      0.020      1.234      0.222  
3.8222      0.018      0.021      1.269      0.222  
3.8667      0.018      0.021      1.303      0.222  
3.9111      0.018      0.021      1.336      0.222  
3.9556      0.018      0.021      1.368      0.222  
4.0000      0.018      0.022      1.399      0.222  
___________________________________________________________________ 
 
___________________________________________________________________ 
 
                     ANALYSIS RESULTS  
 
                Stream Protection Duration  
 
___________________________________________________________________ 
 
Predeveloped Landuse Totals for POC #1  
Total Pervious Area:0.625  
Total Impervious Area:0  
___________________________________________________________________ 
 
Mitigated Landuse Totals for POC #1  
Total Pervious Area:0.099  
Total Impervious Area:0.526  
___________________________________________________________________ 
 
Flow Frequency Return Periods for Predeveloped.  POC #1  
Return Period         Flow(cfs)  
2 year                  0.000133  
5 year                  0.000274  
10 year                 0.000426  
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25 year                 0.000717  
50 year                 0.001034  
100 year                0.001464  
 
Flow Frequency Return Periods for Mitigated.  POC #1  
Return Period         Flow(cfs)  
2 year                  0  
5 year                  0  
10 year                 0  
25 year                 0  
50 year                 0  
100 year                0  
___________________________________________________________________ 
 
Stream Protection Duration  
Annual Peaks for Predeveloped and Mitigated.  POC #1  
Year         Predeveloped    Mitigated   
1949           0.000          0.000  
1950           0.000          0.000  
1951           0.000          0.000  
1952           0.000          0.000  
1953           0.000          0.000  
1954           0.000          0.000  
1955           0.000          0.000  
1956           0.000          0.000  
1957           0.000          0.000  
1958           0.000          0.000  
1959           0.000          0.000  
1960           0.000          0.000  
1961           0.000          0.000  
1962           0.000          0.000  
1963           0.000          0.000  
1964           0.000          0.000  
1965           0.000          0.000  
1966           0.000          0.000  
1967           0.000          0.000  
1968           0.000          0.000  
1969           0.000          0.000  
1970           0.000          0.000  
1971           0.000          0.000  
1972           0.000          0.000  
1973           0.000          0.000  
1974           0.000          0.000  
1975           0.000          0.000  
1976           0.003          0.000  
1977           0.000          0.000  
1978           0.000          0.000  
1979           0.000          0.000  
1980           0.000          0.000  
1981           0.000          0.000  
1982           0.003          0.000  
1983           0.000          0.000  
1984           0.002          0.000  
1985           0.000          0.000  
1986           0.000          0.000  
1987           0.000          0.000  
1988           0.000          0.000  
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1989           0.000          0.004  
1990           0.000          0.000  
1991           0.000          0.000  
1992           0.000          0.000  
1993           0.000          0.000  
1994           0.000          0.000  
1995           0.000          0.000  
1996           0.001          0.000  
1997           0.002          0.000  
1998           0.000          0.000  
1999           0.000          0.000  
2000           0.000          0.000  
2001           0.000          0.000  
2002           0.000          0.000  
2003           0.000          0.000  
2004           0.000          0.000  
2005           0.000          0.000  
2006           0.000          0.000  
2007           0.000          0.000  
2008           0.000          0.000  
2009           0.000          0.000  
___________________________________________________________________ 
 
Stream Protection Duration  
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1  
Rank     Predeveloped        Mitigated   
1         0.0033              0.0036  
2         0.0025              0.0000  
3         0.0021              0.0000  
4         0.0017              0.0000  
5         0.0007              0.0000  
6         0.0002              0.0000  
7         0.0002              0.0000  
8         0.0001              0.0000  
9         0.0001              0.0000  
10        0.0001              0.0000  
11        0.0001              0.0000  
12        0.0001              0.0000  
13        0.0001              0.0000  
14        0.0001              0.0000  
15        0.0001              0.0000  
16        0.0001              0.0000  
17        0.0001              0.0000  
18        0.0001              0.0000  
19        0.0001              0.0000  
20        0.0001              0.0000  
21        0.0001              0.0000  
22        0.0001              0.0000  
23        0.0001              0.0000  
24        0.0001              0.0000  
25        0.0001              0.0000  
26        0.0001              0.0000  
27        0.0001              0.0000  
28        0.0001              0.0000  
29        0.0001              0.0000  
30        0.0001              0.0000  
31        0.0001              0.0000  
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32        0.0001              0.0000  
33        0.0001              0.0000  
34        0.0001              0.0000  
35        0.0001              0.0000  
36        0.0001              0.0000  
37        0.0001              0.0000  
38        0.0001              0.0000  
39        0.0001              0.0000  
40        0.0001              0.0000  
41        0.0001              0.0000  
42        0.0001              0.0000  
43        0.0001              0.0000  
44        0.0001              0.0000  
45        0.0001              0.0000  
46        0.0001              0.0000  
47        0.0001              0.0000  
48        0.0001              0.0000  
49        0.0001              0.0000  
50        0.0001              0.0000  
51        0.0001              0.0000  
52        0.0001              0.0000  
53        0.0001              0.0000  
54        0.0001              0.0000  
55        0.0001              0.0000  
56        0.0001              0.0000  
57        0.0001              0.0000  
58        0.0001              0.0000  
59        0.0001              0.0000  
60        0.0001              0.0000  
61        0.0001              0.0000  
___________________________________________________________________ 
 
Stream Protection Duration  
POC #1  
The Facility PASSED  
  
The Facility PASSED.  
  
Flow(cfs) Predev  Mit Percentage Pass/Fail  
0.0001    1308     2       0      Pass  
0.0001    740      2       0      Pass  
0.0001    555      2       0      Pass  
0.0001    386      2       0      Pass  
0.0001    245      2       0      Pass  
0.0001    133      2       1      Pass  
0.0001    39       2       5      Pass  
0.0001    28       2       7      Pass  
0.0001    26       2       7      Pass  
0.0002    26       2       7      Pass  
0.0002    26       2       7      Pass  
0.0002    24       2       8      Pass  
0.0002    22       2       9      Pass  
0.0002    21       2       9      Pass  
0.0002    21       2       9      Pass  
0.0002    21       2       9      Pass  
0.0002    20       2       10     Pass  
0.0002    20       2       10     Pass  
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0.0002    18       2       11     Pass  
0.0003    17       2       11     Pass  
0.0003    17       2       11     Pass  
0.0003    16       2       12     Pass  
0.0003    14       2       14     Pass  
0.0003    13       2       15     Pass  
0.0003    11       2       18     Pass  
0.0003    11       2       18     Pass  
0.0003    11       2       18     Pass  
0.0003    11       2       18     Pass  
0.0003    10       2       20     Pass  
0.0003    10       2       20     Pass  
0.0004    10       2       20     Pass  
0.0004    10       2       20     Pass  
0.0004    10       2       20     Pass  
0.0004    10       2       20     Pass  
0.0004    10       2       20     Pass  
0.0004    10       2       20     Pass  
0.0004    10       2       20     Pass  
0.0004    10       2       20     Pass  
0.0004    10       2       20     Pass  
0.0004    10       2       20     Pass  
0.0005    10       2       20     Pass  
0.0005    10       2       20     Pass  
0.0005    10       2       20     Pass  
0.0005    10       2       20     Pass  
0.0005    10       2       20     Pass  
0.0005    10       2       20     Pass  
0.0005    10       2       20     Pass  
0.0005    10       2       20     Pass  
0.0005    10       2       20     Pass  
0.0005    10       2       20     Pass  
0.0006    10       2       20     Pass  
0.0006    10       2       20     Pass  
0.0006    10       2       20     Pass  
0.0006    10       2       20     Pass  
0.0006    10       2       20     Pass  
0.0006    10       2       20     Pass  
0.0006    9        2       22     Pass  
0.0006    9        2       22     Pass  
0.0006    9        2       22     Pass  
0.0006    9        2       22     Pass  
0.0007    9        2       22     Pass  
0.0007    9        2       22     Pass  
0.0007    9        2       22     Pass  
0.0007    9        2       22     Pass  
0.0007    9        2       22     Pass  
0.0007    9        2       22     Pass  
0.0007    8        2       25     Pass  
0.0007    8        2       25     Pass  
0.0007    8        2       25     Pass  
0.0007    8        2       25     Pass  
0.0008    8        2       25     Pass  
0.0008    8        2       25     Pass  
0.0008    8        2       25     Pass  
0.0008    8        2       25     Pass  
0.0008    8        2       25     Pass  
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0.0008    8        2       25     Pass  
0.0008    8        2       25     Pass  
0.0008    8        2       25     Pass  
0.0008    8        2       25     Pass  
0.0008    8        2       25     Pass  
0.0008    8        2       25     Pass  
0.0009    7        2       28     Pass  
0.0009    7        2       28     Pass  
0.0009    7        2       28     Pass  
0.0009    7        2       28     Pass  
0.0009    7        2       28     Pass  
0.0009    7        2       28     Pass  
0.0009    7        2       28     Pass  
0.0009    7        2       28     Pass  
0.0009    7        2       28     Pass  
0.0009    7        2       28     Pass  
0.0010    7        2       28     Pass  
0.0010    6        2       33     Pass  
0.0010    6        2       33     Pass  
0.0010    6        2       33     Pass  
0.0010    6        2       33     Pass  
0.0010    6        2       33     Pass  
0.0010    5        2       40     Pass  
0.0010    5        2       40     Pass  
0.0010    5        2       40     Pass  
_____________________________________________________ 
 
___________________________________________________________________ 
 
Water Quality BMP Flow and Volume for POC #1   
On-line facility volume: 0 acre-feet  
On-line facility target flow: 0 cfs.   
Adjusted for 15 min: 0 cfs.   
Off-line facility target flow: 0 cfs.   
Adjusted for 15 min: 0 cfs.   
___________________________________________________________________ 
 
 
 LID Report   
 
LID Technique                 Used for    Total Volume   Volume    Infiltration  Cumulative   
Percent     Water Quality  Percent       Comment     
                              Treatment?  Needs          Through   Volume        Volume       
Volume                     Water Quality             
                                          Treatment      Facility  (ac-ft.)       Infiltration 
Infiltrated                Treated                   
                                          (ac-ft)        (ac-ft)                 Credit                                                            
Gravel Trench Bed 1 POC            N      79.86                                        N      
100.00                                                                             
Total Volume Infiltrated                  79.86          0.00      0.00                       
100.00      0.00           0%            No Treat. Credit                          
Compliance with LID Standard 8                                                                                                         
Duration Analysis Result = Passed         
 
___________________________________________________________________ 
 
Perlnd and Implnd Changes   
 No changes have been made.  
___________________________________________________________________ 
 
 
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  
The entire risk regarding the performance and results of this program is assumed by End User.   
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Clear Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, 
either expressed or implied, including but not limited to implied warranties of program and 
accompanying documentation.  In no event shall Clear Creek Solutions Inc. be liable for any 
damages whatsoever (including without limitation to damages for loss of business profits, loss of 
business information, business interruption, and the like) arising out of the use of, or 
inability to use this program even if Clear Creek Solutions Inc. or their authorized 
representatives have been advised of the possibility of such damages.  Software Copyright © by : 
Clear Creek Solutions, Inc. 2005-2024; All Rights Reserved. 
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