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sufficiency, suitability, or performance of facilities designed by 
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Drainage & Erosion Control Report 
SECTION 1 – PROPOSED PROJECT DESCRIPTION 
Parcel Number(s):  017765-004-002, 017896-006-003, 017896-005-000  

and 017765-005-000 

 

Site Address:  0 Hamilton Rd.  

  Chehalis, WA 98532 

 

Total Site Area: 5 Acres  

Zoning:  CG-General Commercial  

Sec, Twn, Rge:   Section 10, Township 13N, Range 2W, W.M. 

 

Proposed Improvements: 
Currently zoned as general commercial, the approximate 5-ac site located along Hamilton 

Road, consists of parcels 017765-004-002, 017896-006-003, 017896-005-000 and 017765-

005-000. The Alpine Mini Storage and RV Parking Project  (Project) proposes construction 

of 394 storge units, 44 parking stalls, a paved parking area and a small onsite office. An 

underground infiltration facility and Contech Treatment Catch Basins are proposed to 

mitigate stormwater runoff.  
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SECTION 2 – EXISTING CONDITIONS DESCRIPTION  
The site’s existing condition includes a large field with some vegetation and a small 

northeast slope toward N Hamilton Rd. According to the Lewis County Online GIS tool, 

this site is not in any critical areas.  

 

The USDA online tool, Web Soil Survey, depicts the site as primarily coved with Olequa 

Silt Loam and minor components consisting of Lacamas Silt Loam. The following pa ges 

include the USDA Web Soils Survey Report.    

 

SECTION 3 – OFF-SITE ANALYSIS REPORTS 
The area immediately adjacent to the Project property is: 

• North – Hamilton Road 

• South – Undeveloped/ vacant lot zoned as COM  

• East – A commercial retail property zoned as COM 

• West – A commercial retail property zoned as IND 

 

The improvements onsite are not anticipated to impact adjacent properties. Using the online Lewis 

County GIS Tool, it was determined that this site is within a CARA Category I zone and in a zone of 

moderate to high liquefaction susceptibility. The stormwater onsite is proposed to undergo treatment 

before infiltration and most of the surrounding area is in the liquefaction susceptibility zone, including I-

5. The improvements to this site are not anticipated to be impacted or impact the surrounding area 

through these critical areas.   

 

Upstream analysis concluded that water flowing from Hamilton Road will continue to 

collect in the road side ditch, a culvert under the proposed  driveway is intended to 

continue to promote the flow of stormwater. Improvements to this site are not projected to 

effect downstream properties as 100% of the stormwater will be treated and infi ltrated 

onsite.  
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SECTION 4 – APPLICABLE MINIMUM REQUIREMENTS  
The minimum requirements for stormwater 

development and redevelopment sites are 

listed in Volume I Chapter three of the 2019 

Washington State Department of Ecology 

Stormwater Management Manual for Western 

Washington (SWMMWW). Not all the 

minimum requirements of this section apply 

to all projects. Based on the thresholds given 

in Figures I-3.2 (Figure 4.1, right), of the 

SWMMWW, the proposed project’s 

development triggers all minimum 

requirements, MRs, one through nine. 

 

MR #1 – Preparation of Drainage 

Control Plans 
A Stormwater Site Plan has been prepared 

(see Erosion Control and Drainage Plans).  

 

MR #2 – Construction Stormwater 

Pollution Prevention Plan 
A Construction Stormwater Pollution 

Prevention Plan (SWPPP) has been 

prepared (see Section 6). 

 

MR #3 – Source Control of Pollution  
All known, available, and reasonable source control BMPs shall be applied to the Project 

to limit pollutants from encountering stormwater. Project -specific construction BMPs will 

be provided during construction, Section 6. 

 

MR #4 – Preservation of Natural Drainage Systems and Outfalls  
Improvements onsite do not propose to impact natural drainages. Post-development 

proposes to infiltrate all of stormwater runoff from the roof and parking lot. Therefore, 

improvements onsite do not propose an impact to natural drainages inside their associated 

buffers.  

 

Figure 4.1 –  Flow chart from the SWMMWW 

showing applicable minimum requirements.  
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MR #5 – On-site Stormwater 

Management  
Based on the thresholds given in Figure I -3.3 

from the SWMMWW (Figure 4.2, right), the 

Project triggers MR #7, BMPs from lists #1, #2 

and #3 of Table I-3.2 in Volume I of the 

SWMMWW are not applicable as the LID 

performance standards have been met and BMP 

T5.13, Post Construction Soil Quality and 

Depth, shall be implemented on the site .  

 

MR #6 – Runoff Treatment 
Prior to entering infiltration facility, runoff 

produced from the site will undergo treatment. 

Runoff shall travel through Contech Storm Catch 

Basins. Water quality flow rate was calculated 

(though WWHM Modeling) to be 0.1707-cfs, 

76.815-gpm. This is the volume that will enter 

the Contech Basins as runoff produced by the 

roof was omitted. Roof runoff shall bypass 

treatment and is proposed to be directly 

plumbed to the infiltration facility. Each 

Contech Catch Basin can treat 12.53-gpm. 

Therefore, a total of 7 treatment basins are 

required. The proposed plan includes two, 2 -cartridge filters and three, 1-cartrudge filters 

throughout the site proving ample stormwater treatment prior to entering  the infiltration 

facility. A basin map and the WWHM report are contained in Appendix A.  

 

MR #7 – Flow Control 
BMP T7.20, Infiltration Trenches, shall be implemented to infiltrate 100% of runoff 

produced onsite. The northwest portion of the site proposes a 1 50-ft long infiltration 

trench, and the southeast portion of the site proposes a series of two trenches, one at 170-

ft and the other at 120’ in length. All trenches are prosed to include 2 -ft diameter 

perforated pipe. The northeast trench proposes two pipes and the southeast trenches 

propose the use of six pipes. Trench calculations can be found in Section 5 of this 

document. 

 

MR #8 – Wetlands Protection 
So long as MR #5 and MR #6 are implemented correctly, no adverse impacts to wetlands 

are expected to occur.  

 

Figure 4.2 –  Flow chart from the SWMMWW 

showing requirements for MR5. 
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MR #9 – Operation and Maintenance 
All stormwater treatment and facility operation and maintenance inside the property 

boundary shall be the obligation of the landowner. A detailed operation manual is in 

Section 7 of this report.  

SECTION 5 – PERMANENT STORMWATER CALCUALTIONS  

Infiltration/Retention Facility 
To determine the size of infiltration/retention facility needed for this site, a 5-ft deep 

trapezoidal pond with 0:1 (H:V) side slopes was modeled in WWHM2012. This model 

determined the total volume of stormwater expected to enter the facility and used to 

determine the facility size. The total volume, VTOT, below the riser was found to be 

12,262-cf.  

𝑉𝑇𝑂𝑇 = 0.2815 𝑎𝑐
𝑓𝑡⁄ ∗ 43560

𝑓𝑡
𝑎𝑐⁄ = 12,262c𝑓 

The area, APipe, of two 24-in (2-ft) pipe was calculated and found to be 6.28-sf. 

𝐴𝑃𝑖𝑝𝑒𝑠 = 2 [
𝜋(𝐷𝑃𝑖𝑝𝑒)

2

4
] = 2 [

𝜋(2𝑓𝑡)2

4
] = 6.28s𝑓 

The total area of a 4-ft deep by 6-ft wide trench was calculated. This was modeled in 

WWHM with a 5-ft deep pond and a riser of 4-ft (since actual depth is equal to the riser 

depth). The total trench area was calculated to be 24-sf. 

𝐴𝑇𝑟𝑒𝑛𝑐ℎ 𝑇𝑂𝑇
= 𝐷𝑒𝑝𝑡ℎ ∗ 𝑊𝑖𝑑𝑡ℎ = (4 ∗ 6)𝑓𝑡 = 24𝑠𝑓 

The total area of void space (space between the rocks)  inside the 24-sf trench was 

calculated Typically, void space, X, is  a coefficient measured between 33% and 40%. To 

be conservative, rock voids at 33% was evaluated . The total void space area was found to 

be 5.84-sf. 

𝐴𝑅𝑜𝑐𝑘 𝑉𝑜𝑖𝑑𝑠 = [(𝐴𝑇𝑟𝑒𝑛𝑐ℎ − 𝐴𝑃𝑖𝑝𝑒𝑠) ∗ 𝑋𝑉𝑜𝑖𝑑 𝑆𝑝𝑎𝑐𝑒] = [(24 − 6.28)𝑠𝑓 ∗ 33%] = 5.84𝑠𝑓 

The total area the stormwater expected to infiltrate  within the trench the was calculated, 

by the addition of the area in the pipes and the area in the void space and found to be 

12.13-sf.  

𝐴𝑇𝑂𝑇 = (𝐴𝑝𝑖𝑝𝑒 + 𝐴𝑅𝑜𝑐𝑘 𝑉𝑜𝑖𝑑𝑠) = (6.28 + 5.84)𝑠𝑓 = 12.13𝑠𝑓 

The total length of the trench was found by dividing the total runoff volume by the total 

area in the trench. However, since the northeast portion of the site will only collect 1 4% 

of the runoff and the southeast portion will collect the remaining 8 6%, the volume had to 

be appropriately applied to each area. The total trench length for the northeast portion 

calculated to be 141.52-ft and the southwest portion at 869.35-ft. 

𝐿𝑇𝑟𝑒𝑛𝑐ℎ 𝑁𝐸 =  
14%(𝑉𝑇𝑂𝑇)

𝐴𝑇𝑂𝑇
=

1,716.68𝑐𝑓

12.13𝑠𝑓
= 141.52𝑓𝑡 

𝐿𝑇𝑟𝑒𝑛𝑐ℎ 𝑆𝑊 =  
86%(𝑉𝑇𝑂𝑇)

𝐴𝑇𝑂𝑇
=

10,545.32𝑐𝑓

12.13𝑠𝑓
= 869.35𝑓𝑡 

Based on these calculations it was determined to properly infiltrate, there needs to be a 

trench with two, 2-ft pipes at a length of 141.52-ft each in the northeast 
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trench and 869.35-ft each in the southwest trench. This plan proposes a 150-ft trench with 

two, 2-ft pipe at 150-ft long to more than accommodate the runoff in the northeast. Due to 

spatial limitations, two pipes at 870-ft long were not possible in the southeast. Therefore , 

the trench dimensions were tripled so the pipe length could reduce by three. This resulted 

in six, 2-ft pipes at a length of 290-ft each. This was further split into two sections, one at 

170-ft and the other at 120-ft long, so treatment catch basins could be placed throughout 

the site adequately treating the stormwater runoff before infiltrating into the trenches.  

 

SECTION 6 – CONSTRUCTION SWPPP 
This project is required to prepare a construction Storm Water Pollution Prevention Plan 

in accordance with MR #2 and must be prepared in accordance with Volume II Chapter 3 

of the SWMMWW. 

 

This drainage and erosion control report is intended to supplement the construction 

SWPPP by utilizing other sections in this report to cover required narrative elements. 

Also, the construction and erosion control plans supplied for the project are to act as the 

required drawing component of the construction SWPPP.  

 

Intended BMPs which should be used during construction include, but are not limi ted to: 

• BMP C120: Temporary and Permanent Seeding 

• BMP C121: Mulching 

• BMP 130: Surface Roughening 

• BMP C140: Dust Control 

• BMP C153: Material Delivery, Storage and Containment 

• BMP C160: Certified Erosion and Sediment Control Lead 

• BMP C162: Scheduling 

• BMP C233: Silt Fence 
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Stormwater Pollution Prevention Plan 
General Requirements   
Clearing and grading activities for the Project shall be permitted only to the approved site 

development plan. These clearing and grading areas were established to preserve sensitive 

areas, buffers, native growth protection easements, and tree retention areas. These areas 

are delineated on the site plans and shall be marked on the development site.   

 

The SWPPP shall be implemented beginning with initial land disturbance and until final 

stabilization. Sediment and Erosion Control BMPs shall be consistent with the BMPs 

contained in Chapters 3 and 4 of Volume II of the 2014 Washington State Department of 

Ecology (WSDOE) Stormwater Management Manual for Western Washington 

(SWMMWW).   

 

Seasonal Work Limitations - From October 15 through April 1, clearing, grading, and 

other soil disturbing activities shall only be permitted if shown to the satisfaction of th e 

local permitting authority that silt -laden runoff will be prevented from leaving the site 

through a combination of the following:   

 

1. Site conditions, including existing vegetative coverage, slope, soil type, and proximity to 

receiving waters 

2. Limitations on activities and the extent of disturbed areas 

3. Proposed erosion and sediment control measures 

 

Project Requirements - Construction SWPPP Elements   
In most cases, all the following elements shall apply and be implemented throughout 

project construction. Self-contained sites (discharges only to groundwater) must comply 

with all elements except for Element 3: Control Flow Rates.   

 

Element 1: Preserve Vegetation/Mark Clearing Limits   

• Before beginning land-disturbing activities, including clearing and grading, clearly mark all 

clearing limits, sensitive areas, and their buffers, and trees that are to be preserved within the 

construction area. 

• Retain the duff layer, native topsoil, and natural vegetation in an undisturbed state to the 

maximum degree practicable.   

  

Element 2: Establish Construction Access   

• Limit construction vehicle access and exit to one route, if possible. 

• Stabilize access points with a pad of quarry spalls, crushed rock, or other equivalent BMPs to 

minimize sediment tracking onto public roads. 

• Locate wheel wash or tire baths on-site if the stabilized construction entrance is not effective in 

preventing tracking sediment onto roads. 
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• If sediment is tracked off-site, clean the affected roadway thoroughly at the end of each day, or 

more frequently if necessary (for example, during wet weather). Remove the sediment from 

roads by shoveling, sweeping, or pick up and transport the sediment to a controlled sediment 

disposal area. 

• Conduct street washing only after the sediment is removed following the above procedure. 

• Control street wash wastewater by pumping back on-site or otherwise preventing it from 

discharging into systems tributary to the State's waters.   

 

Element 3: Control Flow Rates   

• Protect properties and waterways downstream of development sites from erosion and the 

associated discharge of turbid waters due to increases in the velocity and peak volumetric flow 

rate of stormwater runoff from the project site. 

• Where necessary to comply with the bullet above, construct stormwater retention or detention 

facilities as one of the first grading steps. Assure that detention facilities function properly before 

constructing site improvements (e.g., impervious surfaces). 

• If permanent infiltration ponds are used for flow control during construction, protect these 

facilities from siltation during the construction phase.   

 

Element 4: Install Sediment Controls   

• Design, install, and maintain adequate erosion controls, and sediment controls to minimize 

pollutants' discharge. 

• Construct sediment control BMPs (sediment ponds, traps, filters, etc.) as one of the first grading 

steps. These BMPs shall be functional before other land-disturbing activities take place. 

• Minimize sediment discharges from the site. The design, installation, and maintenance of erosion 

and sediment controls must address factors such as the amount, frequency, intensity and duration 

of precipitation, the nature of resulting stormwater runoff, and soil characteristics, including the 

range of soil particle sizes expected to be present on the site. 

• Before the runoff leaves a construction site or before the discharge to an infiltration facility, 

direct stormwater runoff from the disturbed areas through a sediment pond or other appropriate 

sediment removal BMP. Runoff from fully stabilized areas may be discharged without a 

sediment removal BMP but must meet the flow control performance standard in Element #3, 

bullet #1. 

• Locate BMPs intended to trap sediment on-site to avoid interference with juvenile salmonids' 

movement attempting to enter off-channel areas or drainages.  

• Where feasible, design outlet structures that withdraw impounded stormwater from the surface 

avoid discharging sediment that is still suspended lower in the water column.   

 

Element 5: Stabilize Soils   

• Stabilize exposed and unworked soils by application of effective BMPs that prevent erosion. 

Applicable BMPs include but are not limited to: temporary and permanent seeding, sodding, 

mulching, plastic covering, erosion control fabrics and matting, soil application of 

polyacrylamide (PAM), the early application of gravel base early on areas to be paved, and dust 

control. 
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• Control stormwater volume and velocity within the site to minimize soil erosion. 

• Control stormwater discharges, including peak flow rates and total stormwater volume, to 

minimize erosion at outlets and minimize downstream channel and stream bank erosion. 

• Soils must not remain exposed and unworked for more than the time periods set forth below to 

prevent erosion: 

o During the dry season (April 2 – October 14): 7 days 

o During the wet season (October 15 - April 1): 2 days 

o Note that projects performing work under an NPDES Construction Stormwater General 

Permit issued by Ecology will have more restrictive time periods. 

• Stabilize soils at the end of the shift before a holiday or weekend, if needed, based on the 

weather forecast. 

• Stabilize soil stockpiles from erosion, protected with sediment trapping measures, and where 

possible, be located away from storm drain inlets, waterways, and drainage channels. 

• Minimize the amount of soil exposed during construction activity. 

• Minimize the disturbance of steep slopes. 

• Minimize soil compaction and, unless infeasible, preserve topsoil.   

 

Element 6: Protect Slopes  

• Design and construct cut-and-fill slopes in a manner to minimize erosion. Applicable practices 

include, but are not limited to, reducing the continuous length of a slope with terracing and 

diversions, reducing slope steepness, and roughening sloped surfaces (for example, track 

walking). 

• Divert off-site stormwater (run-on) or groundwater away from slopes and disturbed areas with 

interceptor dikes, pipes, and/or swales. Off-site stormwater should be managed separately from 

stormwater generated on the site. 

• At the top of slopes, collect drainage in pipe slope drains or protected channels to prevent 

erosion. 

• Place excavated material on the uphill side of trenches, consistent with safety and space 

considerations. 

• Place check dams at regular intervals within constructed channels that are cut down a slope.   

 

Element 7: Protect Drain Inlets   

• Protect all storm drain inlets made operable during construction so that stormwater runoff shall 

not enter the conveyance system without first being filtered or treated to remove sediment. 

• Clean or remove and replace inlet protection devices when sediment has filled one-third of the 

available storage (unless the product manufacturer specifies a different standard).   

 

Element 8: Stabilize Channels and Outlets   

• Design, construct and stabilize all on-site conveyance channels. 

• Provide stabilization, including armoring material, adequate to prevent erosion of outlets, 

adjacent stream banks, slopes, and downstream reaches at the outlets of all conveyance systems.   

 

  



17 | P a g e  

 

1101 KRESKY AVE, CENTRALIA, WA 98531 

T (360) 807 - 4420 U WWW.FULLERDESIGNS.ORG 

 

 

Element 9: Control Pollutants  

• Design, install, implement, and maintain effective pollution prevention measures to minimize the 

discharge of pollutants. 

• Handle and dispose of all pollutants, including waste materials and demolition debris that occur 

on-site in a manner that does not contaminate stormwater. 

• Provide cover, containment, and protection from vandalism for all chemicals, liquid products, 

petroleum products, and other materials that have the potential to pose a threat to human health 

or the environment. On-site fueling tanks must include secondary containment. Secondary 

containment means placing tanks or containers within an impervious structure capable of 

containing 110% of the largest tank's volume within the containment structure. Double-walled 

tanks do not require additional secondary containment. 

• Conduct maintenance, fueling, and repair of heavy equipment and vehicles using spill prevention 

and control measures. Clean contaminated surfaces immediately following any spill incident. 

• To prevent discharge to surface water, discharge the wheel wash or tire bath wastewater to a 

separate on-site treatment system such as closed-loop recirculation or upland application, or the 

sanitary sewer, with local sewer district approval. 

• Apply fertilizers and pesticides in a manner and at application rates that will not result in a 

chemical loss to stormwater runoff. Follow manufacturers' label requirements for application 

rates and procedures. 

• Use BMPs to prevent contamination of stormwater runoff by pH modifying sources. The sources 

for this contamination include, but are not limited to: bulk cement, cement kiln dust, fly ash, new 

concrete washing and curing waters, waste streams generated from concrete grinding and 

sawing, exposed aggregate processes, dewatering concrete vaults, concrete pumping, and mixer 

washout waters. 

• Adjust the pH of stormwater if necessary, to prevent violations of water quality standards. 

• Assure that washout of concrete trucks is performed off-site or in designated concrete washout 

areas only. Do not wash out concrete trucks onto the ground or into storm drains, open ditches, 

streets, or streams. Do not dump excess concrete on-site, except in designated concrete washout 

areas. Concrete spillage or concrete discharge to surface waters of the State is prohibited. 

• Obtain written approval from Ecology before using a chemical treatment other than CO2 or dry 

ice to adjust pH.   

 

Element 10: Control De-Watering   

• Discharge foundation, vault, and trench dewatering water, which has similar characteristics to 

stormwater runoff at the site, into a controlled conveyance system before discharge to a sediment 

trap or sediment pond. 

• Discharge clean, non-turbid dewatering water, such as well-point groundwater, to systems 

tributary to, or directly into surface waters of the State, as specified in Element #8, provided the 

dewatering flow does not cause erosion or flooding of receiving waters. Do not route clean 

dewatering water through stormwater sediment ponds. Note that "surface waters of the State" 

may exist on a construction site as well as off-site; for example, a creek running through a site. 

• Handle highly turbid or otherwise contaminated dewatering water separately from stormwater. 

  



18 | P a g e  

 

1101 KRESKY AVE, CENTRALIA, WA 98531 

T (360) 807 - 4420 U WWW.FULLERDESIGNS.ORG 

 

 

• Other treatment or disposal options may include:   

1. Infiltration 

2. Transport off-site in a vehicle, such as a vacuum flush truck, for legal disposal in a 

manner that does not pollute state waters 

3. Ecology-approved on-site chemical treatment or other suitable treatment technologies 

4. Sanitary or combined sewer discharge with local sewer district approval if there is no 

other option 

5. Use of a sedimentation bag that discharges to a ditch or swale for small volumes of 

localized dewatering 

 

Element 11: Maintain BMPs   

• Maintain and repair all temporary and permanent erosion and sediment control BMPs as needed 

to assure continued performance of their intended function following BMP specifications. 

• Remove all temporary erosion and sediment control BMPs within 30 days after achieving final 

site stabilization or after the temporary BMPs are no longer needed.  

 

Element 12: Manage the Project  

• Phase development projects to the maximum degree practicable and consider seasonal work 

limitations. 

• Inspection and monitoring – Inspect, maintain, and repair all BMPs as needed to ensure 

continued performance of their intended function. Projects regulated under the Construction 

Stormwater General Permit must conduct site inspections and monitoring in accordance with 

Special Condition S4 of the Construction Stormwater General Permit. 

• Maintaining an updated construction SWPPP – Maintain, update, and implement the SWPPP. 

• Projects that disturb one or more acres must have site inspections conducted by a Certified 

Erosion and Sediment Control Lead (CESCL). Project sites disturbing less than one acre may 

have a CESCL or a person without CESCL certification conduct inspections. By initiating 

construction, the SWPPP must identify the CESCL or inspector, who must always be present on-

site or on-call. 

• The CESCL or inspector (project sites less than one acre) must have the skills to assess the: 

o Site conditions and construction activities that could impact the quality of stormwater 

o Effectiveness of erosion and sediment control measures used to control the quality of 

stormwater discharges 

• The CESCL or inspector must examine stormwater visually for the presence of suspended 

sediment, turbidity, discoloration, and oil sheen. They must evaluate the effectiveness of BMPs 

and determine if it is necessary to install, maintain, or repair BMPs to improve the quality of 

stormwater discharges. 

• Based on the results of the inspection, construction site operators must correct the problems 

identified by: 

o Reviewing the SWPPP for compliance with the 13 construction SWPPP elements and 

making appropriate revisions within seven (7) calendar days of the inspection. 
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• Immediately begin the process of fully implementing and maintaining appropriate source control 

and/or treatment BMPs as soon as possible, addressing the problems not later than within ten 

(10) days of the inspection. If the installation of necessary treatment BMPs is not feasible within 

ten (10) days, the construction site operator may request an extension within the initial 10day 

response period. 

• Documenting BMP implementation and maintenance in the site logbook (sites larger than one 

acre). 

• The CESCL or inspector must inspect all areas disturbed by construction activities, all BMPs, 

and all stormwater discharge points at least once every calendar week and within 24 hours of any 

discharge from the site. (For purposes of this condition, individual discharge events that last 

more than one day do not require daily inspections. For example, if a stormwater pond 

discharges continuously over the course of a week, only one inspection is required that week.) 

The CESCL or inspector may reduce the inspection frequency for temporary stabilized, static 

sites to once every calendar month.   

 

Element 13: Protect Low Impact Development BMPs   

• Protect all Bioretention and Rain Garden BMPs from sedimentation through installation and 

maintenance of erosion and sediment control BMPs on portions of the site that drain into the 

Bioretention and/or Rain Garden BMPs. Restore the BMPs to their fully functioning condition if 

they accumulate sediment during construction. Restoring the BMP must include removing 

sediment and any sediment-laden Bioretention/rain garden soils and replacing the removed soils 

with soils meeting the design specification. 

• Prevent compacting Bioretention and rain garden BMPs by excluding construction equipment 

and foot traffic. Protect completed lawn and landscaped areas from compaction due to 

construction equipment. 

• Control erosion and avoid introducing sediment from surrounding land uses onto permeable 

pavements. Do not allow muddy construction equipment on the base material or pavement. Do 

not allow sediment-laden runoff onto permeable pavements or base materials. 

• Pavement fouled with sediments or no longer passing an initial infiltration test must be cleaned 

using procedures in accordance with this manual or the manufacturer's procedures. 

• Keep all heavy equipment off existing soils under LID facilities excavated to final grade to retain 

the soils' infiltration rate.   
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SECTION 7 – OPERATION AND MAINTENCE MANUAL  
The following pages contains maintenance needs for the components that are part of the 

drainage system and components that you may not have. Let Fuller Designs know if any 

components are missing from these pages. Ignore the requirements that do not apply to 

your system. You should plan to complete a checklist for all system components on the 

following schedule:  

 

1. Monthly from November through April 

2. Once in late summer (preferably September) 

3. After any major storm (use 1" of precipitation in 24 hours) for any items marked "S" 

 

Using photocopies of these pages, check off the items you looked for after each 

inspection. Add comments on issues found and actions taken. Keep these records in your 

files. These files will be needed to write your annual report if required. Some items may 

not need reviewed time an inspection is done. Use the suggested frequency at the left of  

each item as a guideline for your inspection.  

 

You may call the city for technical assistance. Please do not hesitate to reach out, 

especially if you are unsure whether a situation you have discovered may be a developing 

issue. 
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SECTION 8 – SPECIAL REPORTS AND STUDIES 
A WWHM2012 Model was ran to determine the amount runoff produced from the site and 

the water quality flow rate for treatment purposes. Mitigated and developed areas within 

the site basin are described in a Basin Map that aided the WWHM2012 Modeling. Both the 

WWHM report and Basin Map can be found in Appendix A. 

 

A geotechnical report was prepared by NW Quality Geo.  
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SECTION 9 – MAINTAINANCE AGREEMENT 
The following pages contain the maintenance agreement between the City of Chehalis and 

the Landowner.  
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General Model Information
Project Name: Alpine Mini Storage

Site Name: Alpine Mini Storage

Site Address: N. Hamilton Road

City: Chehalis

Report Date: 1/9/2022

Gage: Olympia

Data Start: 1955/10/01

Data End: 2008/09/30

Timestep: 15 Minute

Precip Scale: 0.800

Version Date: 2019/09/13

Version: 4.2.17

POC Thresholds

Low  Flow Threshold for POC1: 50 Percent of the 2 Year

High Flow Threshold for POC1: 50 Year

Low  Flow Threshold for POC2: 50 Percent of the 2 Year

High Flow Threshold for POC2: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Pasture, Flat    5

 Pervious Total 5

Impervious Land Use acre

 Impervious Total 0

 Basin Total 5

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Flat     1.82

 Pervious Total 1.82

Impervious Land Use acre
 ROOF TOPS FLAT     1.15
 DRIVEWAYS FLAT     2.03

 Impervious Total 3.18

 Basin Total 5

Element Flows To:
Surface Interflow Groundwater
Trapezoidal Pond  1 Trapezoidal Pond  1
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Basin  1 (no roof)
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Flat     1.82

 Pervious Total 1.82

Impervious Land Use acre
 DRIVEWAYS FLAT     2.03

 Impervious Total 2.03

 Basin Total 3.85

Element Flows To:
Surface Interflow Groundwater

afull
Callout
For water quality calculations only. Not used for flow control. Roof runoff will bypass treatment.
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Mitigated Routing

Trapezoidal Pond  1
Bottom Length: 504.00 ft.
Bottom Width: 6.00 ft.
Depth: 5 ft.
Volume at riser head: 0.2815 acre-feet.
Infiltration On
Infiltration rate: 10.25
Infiltration safety factor: 1
Wetted surface area On 
Total Volume Infiltrated (ac-ft.): 538.051
Total Volume Through Riser (ac-ft.): 0.101
Total Volume Through Facility (ac-ft.): 538.152
Percent Infiltrated: 99.98
Total Precip Applied to Facility: 0
Total Evap From Facility: 1.888
Side slope 1: 0 To 1
Side slope 2: 0 To 1
Side slope 3: 0 To 1
Side slope 4: 0 To 1
Discharge Structure
Riser Height: 4 ft.
Riser Diameter: 24 in.
Element Flows To:
Outlet 1 Outlet 2

              Pond Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.069 0.000 0.000 0.000
0.0556 0.069 0.003 0.000 0.717
0.1111 0.069 0.007 0.000 0.717
0.1667 0.069 0.011 0.000 0.717
0.2222 0.069 0.015 0.000 0.717
0.2778 0.069 0.019 0.000 0.717
0.3333 0.069 0.023 0.000 0.717
0.3889 0.069 0.027 0.000 0.717
0.4444 0.069 0.030 0.000 0.717
0.5000 0.069 0.034 0.000 0.717
0.5556 0.069 0.038 0.000 0.717
0.6111 0.069 0.042 0.000 0.717
0.6667 0.069 0.046 0.000 0.717
0.7222 0.069 0.050 0.000 0.717
0.7778 0.069 0.054 0.000 0.717
0.8333 0.069 0.057 0.000 0.717
0.8889 0.069 0.061 0.000 0.717
0.9444 0.069 0.065 0.000 0.717
1.0000 0.069 0.069 0.000 0.717
1.0556 0.069 0.073 0.000 0.717
1.1111 0.069 0.077 0.000 0.717
1.1667 0.069 0.081 0.000 0.717
1.2222 0.069 0.084 0.000 0.717
1.2778 0.069 0.088 0.000 0.717
1.3333 0.069 0.092 0.000 0.717
1.3889 0.069 0.096 0.000 0.717
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1.4444 0.069 0.100 0.000 0.717
1.5000 0.069 0.104 0.000 0.717
1.5556 0.069 0.108 0.000 0.717
1.6111 0.069 0.111 0.000 0.717
1.6667 0.069 0.115 0.000 0.717
1.7222 0.069 0.119 0.000 0.717
1.7778 0.069 0.123 0.000 0.717
1.8333 0.069 0.127 0.000 0.717
1.8889 0.069 0.131 0.000 0.717
1.9444 0.069 0.135 0.000 0.717
2.0000 0.069 0.138 0.000 0.717
2.0556 0.069 0.142 0.000 0.717
2.1111 0.069 0.146 0.000 0.717
2.1667 0.069 0.150 0.000 0.717
2.2222 0.069 0.154 0.000 0.717
2.2778 0.069 0.158 0.000 0.717
2.3333 0.069 0.162 0.000 0.717
2.3889 0.069 0.165 0.000 0.717
2.4444 0.069 0.169 0.000 0.717
2.5000 0.069 0.173 0.000 0.717
2.5556 0.069 0.177 0.000 0.717
2.6111 0.069 0.181 0.000 0.717
2.6667 0.069 0.185 0.000 0.717
2.7222 0.069 0.189 0.000 0.717
2.7778 0.069 0.192 0.000 0.717
2.8333 0.069 0.196 0.000 0.717
2.8889 0.069 0.200 0.000 0.717
2.9444 0.069 0.204 0.000 0.717
3.0000 0.069 0.208 0.000 0.717
3.0556 0.069 0.212 0.000 0.717
3.1111 0.069 0.216 0.000 0.717
3.1667 0.069 0.219 0.000 0.717
3.2222 0.069 0.223 0.000 0.717
3.2778 0.069 0.227 0.000 0.717
3.3333 0.069 0.231 0.000 0.717
3.3889 0.069 0.235 0.000 0.717
3.4444 0.069 0.239 0.000 0.717
3.5000 0.069 0.243 0.000 0.717
3.5556 0.069 0.246 0.000 0.717
3.6111 0.069 0.250 0.000 0.717
3.6667 0.069 0.254 0.000 0.717
3.7222 0.069 0.258 0.000 0.717
3.7778 0.069 0.262 0.000 0.717
3.8333 0.069 0.266 0.000 0.717
3.8889 0.069 0.270 0.000 0.717
3.9444 0.069 0.273 0.000 0.717
4.0000 0.069 0.277 0.000 0.717
4.0556 0.069 0.281 0.277 0.717
4.1111 0.069 0.285 0.784 0.717
4.1667 0.069 0.289 1.438 0.717
4.2222 0.069 0.293 2.205 0.717
4.2778 0.069 0.297 3.059 0.717
4.3333 0.069 0.300 3.979 0.717
4.3889 0.069 0.304 4.939 0.717
4.4444 0.069 0.308 5.917 0.717
4.5000 0.069 0.312 6.887 0.717
4.5556 0.069 0.316 7.826 0.717
4.6111 0.069 0.320 8.711 0.717
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4.6667 0.069 0.324 9.523 0.717
4.7222 0.069 0.327 10.24 0.717
4.7778 0.069 0.331 10.86 0.717
4.8333 0.069 0.335 11.38 0.717
4.8889 0.069 0.339 11.81 0.717
4.9444 0.069 0.343 12.16 0.717
5.0000 0.069 0.347 12.46 0.717
5.0556 0.069 0.351 12.94 0.717
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 5
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 1.82
Total Impervious Area: 3.18

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.190735
5 year 0.301382
10 year 0.376874
25 year 0.472842
50 year 0.544082
100 year 0.614761

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

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1956 0.206 0.000
1957 0.342 0.000
1958 0.112 0.000
1959 0.155 0.000
1960 0.250 0.000
1961 0.177 0.000
1962 0.065 0.000
1963 0.317 0.000
1964 0.201 0.000
1965 0.189 0.000
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1966 0.116 0.000
1967 0.188 0.000
1968 0.139 0.000
1969 0.091 0.000
1970 0.159 0.000
1971 0.205 0.000
1972 0.319 0.000
1973 0.174 0.000
1974 0.133 0.000
1975 0.453 0.000
1976 0.244 0.000
1977 0.052 0.000
1978 0.205 0.000
1979 0.306 0.000
1980 0.172 0.000
1981 0.325 0.000
1982 0.149 0.000
1983 0.283 0.000
1984 0.208 0.000
1985 0.079 0.000
1986 0.303 0.000
1987 0.487 0.000
1988 0.122 0.000
1989 0.137 0.000
1990 0.444 0.000
1991 0.559 0.000
1992 0.113 0.000
1993 0.079 0.000
1994 0.074 0.000
1995 0.199 0.000
1996 0.315 0.000
1997 0.177 0.000
1998 0.218 0.000
1999 0.219 0.000
2000 0.231 0.000
2001 0.040 0.000
2002 0.233 0.000
2003 0.104 0.000
2004 0.200 0.000
2005 0.165 0.000
2006 0.235 0.000
2007 0.223 0.000
2008 0.495 0.520

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 0.5593 0.5203
2 0.4950 0.0000
3 0.4868 0.0000
4 0.4532 0.0000
5 0.4440 0.0000
6 0.3424 0.0000
7 0.3254 0.0000
8 0.3188 0.0000
9 0.3169 0.0000
10 0.3149 0.0000
11 0.3065 0.0000
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12 0.3028 0.0000
13 0.2830 0.0000
14 0.2502 0.0000
15 0.2438 0.0000
16 0.2353 0.0000
17 0.2332 0.0000
18 0.2307 0.0000
19 0.2233 0.0000
20 0.2190 0.0000
21 0.2182 0.0000
22 0.2076 0.0000
23 0.2059 0.0000
24 0.2049 0.0000
25 0.2049 0.0000
26 0.2007 0.0000
27 0.1997 0.0000
28 0.1993 0.0000
29 0.1894 0.0000
30 0.1877 0.0000
31 0.1775 0.0000
32 0.1767 0.0000
33 0.1739 0.0000
34 0.1719 0.0000
35 0.1652 0.0000
36 0.1592 0.0000
37 0.1555 0.0000
38 0.1490 0.0000
39 0.1394 0.0000
40 0.1370 0.0000
41 0.1329 0.0000
42 0.1217 0.0000
43 0.1155 0.0000
44 0.1129 0.0000
45 0.1115 0.0000
46 0.1041 0.0000
47 0.0914 0.0000
48 0.0792 0.0000
49 0.0787 0.0000
50 0.0738 0.0000
51 0.0646 0.0000
52 0.0523 0.0000
53 0.0403 0.0000
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0954 17260 17 0 Pass
0.0999 15632 16 0 Pass
0.1044 13704 16 0 Pass
0.1090 12292 16 0 Pass
0.1135 10744 16 0 Pass
0.1180 9571 16 0 Pass
0.1226 8703 16 0 Pass
0.1271 7752 16 0 Pass
0.1316 7010 15 0 Pass
0.1362 6233 15 0 Pass
0.1407 5670 15 0 Pass
0.1452 5012 15 0 Pass
0.1498 4579 15 0 Pass
0.1543 4081 15 0 Pass
0.1588 3670 15 0 Pass
0.1634 3278 14 0 Pass
0.1679 2985 14 0 Pass
0.1724 2641 13 0 Pass
0.1770 2379 13 0 Pass
0.1815 2102 13 0 Pass
0.1860 1897 13 0 Pass
0.1905 1741 13 0 Pass
0.1951 1584 13 0 Pass
0.1996 1461 13 0 Pass
0.2041 1328 13 0 Pass
0.2087 1188 13 1 Pass
0.2132 1067 13 1 Pass
0.2177 974 13 1 Pass
0.2223 882 13 1 Pass
0.2268 823 13 1 Pass
0.2313 746 11 1 Pass
0.2359 693 11 1 Pass
0.2404 638 11 1 Pass
0.2449 599 10 1 Pass
0.2495 539 10 1 Pass
0.2540 484 9 1 Pass
0.2585 444 9 2 Pass
0.2631 400 8 2 Pass
0.2676 365 8 2 Pass
0.2721 335 8 2 Pass
0.2767 312 8 2 Pass
0.2812 289 8 2 Pass
0.2857 262 7 2 Pass
0.2903 241 6 2 Pass
0.2948 225 4 1 Pass
0.2993 202 4 1 Pass
0.3039 190 3 1 Pass
0.3084 176 3 1 Pass
0.3129 167 3 1 Pass
0.3175 159 3 1 Pass
0.3220 152 3 1 Pass
0.3265 145 3 2 Pass
0.3311 140 3 2 Pass
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0.3356 135 3 2 Pass
0.3401 129 3 2 Pass
0.3447 123 3 2 Pass
0.3492 119 3 2 Pass
0.3537 114 3 2 Pass
0.3583 109 3 2 Pass
0.3628 103 3 2 Pass
0.3673 99 3 3 Pass
0.3718 94 3 3 Pass
0.3764 90 3 3 Pass
0.3809 87 3 3 Pass
0.3854 80 3 3 Pass
0.3900 76 3 3 Pass
0.3945 70 3 4 Pass
0.3990 62 3 4 Pass
0.4036 58 3 5 Pass
0.4081 53 3 5 Pass
0.4126 51 3 5 Pass
0.4172 48 3 6 Pass
0.4217 45 3 6 Pass
0.4262 42 3 7 Pass
0.4308 39 3 7 Pass
0.4353 37 2 5 Pass
0.4398 36 2 5 Pass
0.4444 32 2 6 Pass
0.4489 28 2 7 Pass
0.4534 23 2 8 Pass
0.4580 21 2 9 Pass
0.4625 16 2 12 Pass
0.4670 12 2 16 Pass
0.4716 6 2 33 Pass
0.4761 4 2 50 Pass
0.4806 4 1 25 Pass
0.4852 3 1 33 Pass
0.4897 2 1 50 Pass
0.4942 2 1 50 Pass
0.4988 1 1 100 Pass
0.5033 1 1 100 Pass
0.5078 1 1 100 Pass
0.5124 1 1 100 Pass
0.5169 1 1 100 Pass
0.5214 1 0 0 Pass
0.5260 1 0 0 Pass
0.5305 1 0 0 Pass
0.5350 1 0 0 Pass
0.5395 1 0 0 Pass
0.5441 1 0 0 Pass
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LID Report
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Water Quality
Water Quality BMP Flow and Volume for POC #2
On-line facility volume: 0.3054 acre-feet
On-line facility target flow: 0.3026 cfs.
Adjusted for 15 min: 0.3026 cfs.
Off-line facility target flow: 0.1707 cfs.
Adjusted for 15 min: 0.1707 cfs.
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix
Predeveloped Schematic
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Mitigated Schematic


