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C R I T I C A L  A R E A  S T U D Y  
8430 SE 47th Place Watercourse Buffer Reduction 

1 INTRODUCTION 
This critical area study is prepared as part of a proposal to permit proposed site 
improvements at 8430 SE 47th Place in Mercer Island, Washington (parcel number 
3317500120). Proposed site improvements consist of an addition to the existing 
detached garage, including expansion over an existing concrete pad, expanded 
building depth, and a second story. A detention facility to address stormwater 
runoff will be situated south of the expanded garage, and a four-inch pipe will 
discharge from the tank to a dispersal pad upland of an existing stream. 

A stream is located on the adjacent property to the west. The open channel of the 
watercourse meets the criteria for Type 2, requiring a standard buffer width of 50 
feet. The applicant proposes to reduce the standard 50-foot buffer to 25 feet. 
Unavoidable buffer impacts will be mitigated through on-site enhancement of 
remaining portions of the standard 50-foot buffer within the property. This 
report is intended to satisfy the requirements of the Mercer Island City Code 
(MICC). It provides a description of existing site conditions, proposed 
watercourse buffer reductions, and includes compensatory mitigation to ensure 
no net loss of critical area or buffer functions.   

2 METHODS 
In July of 2017, Sarah Sandstrom, Senior Fisheries Biologist from The Watershed 
Company visited the property to identify and delineate the ordinary high water 
mark (OHWM) of jurisdictional watercourses.  

Prior to the site visit, public-domain information on the subject property was 
reviewed for this delineation study. These sources include the following:  

• U.S. Department of Agriculture’s (USDA) Natural Resources 
Conservation Service (NRCS) Soil maps,  

• U.S. Fish and Wildlife Service (FWS) National Wetland Inventory 
(NWI) maps, 

• Washington Department of Fish and Wildlife (WDFW) interactive 
mapping programs (PHS on the Web and SalmonScape),  
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• Washington State Department of Natural Resources (DNR) Forest 
Practices Application Mapping Tool (FPARS),  

• King County’s GIS mapping website (iMAP), and  
• City of Mercer Island’s online mapping portal. 

Delineated watercourses were marked in the field using blue- and white-striped 
flagging. Watercourses were classified based on duration of water flow and fish 
use using definitions provided in the Mercer Island City Code (MICC).  

3 EXISTING CONDITIONS 

3.1 Setting 
The subject property is located at 8430 SE 47th Place in Mercer Island, 
Washington (see Figure 1). The subject property is situated in Southwest section 
18, Township 24, Range 5). It is located in the Mercer Island drainage basin in the 
Cedar River/Lake Washington watershed, within the Cedar-Sammamish Water 
Resource Inventory Area (WRIA-8). The subject parcel measures 0.31 acres.  

 
Figure 1.  Vicinity map, with project location at red indicator. 
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3.2 Watercourse Findings 
A stream occurs on the adjacent parcel to the west. It originates from a culvert 
immediately west of the northwest corner of the subject parcel and flows to the 
southwest (Figure 2). The neighboring property owner granted permission to 
flag and survey the stream adjacent to the proposed development.  

 

 
Figure 2.  Photo showing stream outlet from culvert. 

 

Based on the following observations, the stream is considered a Type-2 Stream, 
as defined by the Mercer Island City Code (19.07.070.B): 

• The stream is designated as a Type 2 stream in the City of Mercer Island GIS 
portal maps; 

• The stream is not mapped on DNR’s FPARS site;  
• The stream flows year-round, based on observed flow during the site visit in 

July; 
• The stream channel originates from a culvert and appears to intercept 

groundwater at the northwestern corner of the parcel, meaning that there is no 
potential fish habitat upstream from the parcel; 

• The lower portion of the stream is piped for a distance of approximately 350 feet 
(roughly one quarter of the length of the stream);  

• The average slope of the channel is approximately 15 percent across its entire 
length with steeper segments of approximately 18 percent in places (based on 
Mercer Island GIS portal contour mapping); and 

•  The bankfull width of the stream on and adjacent to the parcel is approximately 
two to five feet wide.  
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In Mercer Island, watercourses are regulated under in the MICC Chapter 19.07, 
Environment. A standard buffer of 50 feet applies to Type 2 watercourses. The 
minimum buffer with enhancement is 25 feet. Buffer reduction may be permitted 
with submittal of a critical areas study and subject to guidelines listed in MICC 
19.07.070.B.2.  

3.3 Surrounding Area 
The area surrounding the stream where it discharges from the culvert is fairly 
steep. The predominant vegetative cover between the stream and the proposed 
garage expansion consists of English ivy (Hedera helix) and English laurel (Prunus 
laurocerasus), both non-native, invasive species. Other non-native, invasive 
species, including English holly (Ilex aquifolium) and Himalyan blackberry (Rubus 
armeniacus), are also present. In addition to the invasive vegetative cover, several 
species of native vegetation, including red alder (Alnus rubra), one western red-
cedar (Thuja plicata), bigleaf maple (Acer macrophyllum) and beaked hazelnut 
(Corylus cornuta), vine maple (Acer circinatum), and sword fern (Polystichum 
munitum) are located in the riparian area surrounding the stream.  

 

 
Figure 3. Photo showing dominant existing vegetation within the 50-foot-buffer area, 

including English ivy and English laurel, with trace amounts of Himalayan 
blackberry 
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Figure 4. Photo showing predominance of English laurel within the 50-foot standard 

buffer. 

 
Figure 5. Photo showing back (southwest) side of existing garage. 

4 PROPOSED PLANS 
As described above, proposed site improvements consist of an addition to the 
existing detached garage, including expansion over an existing concrete pad, 
expanded building depth, and a second story (See project plans). The lower floor 
of the expanded garage area would accommodate an additional covered parking 
stall, as well as an indoor shower, sauna, and spa. The upper level would 
accommodate two guest bedrooms, a bathroom, and a game room area. A 
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cantilevered deck would extend off the southern and eastern walls of the 
expanded structure. The structure will use a shallow conventional foundation 
system (native/bearing soil is 3’-5’ deep +/-).  

The proposed project also includes a detention facility and outfall to manage roof 
runoff from the structure. The proposed detention tank will be situated south of 
the expanded garage and outside of the 50-foot stream buffer. A buried 4-inch 
diameter pipe will drain from the detention tank toward the stream channel. The 
runoff from the pipe will disperse on a rock pad interplanted with willow stakes 
and located upland from the OHWM of the stream. The pipe will be hand-
placed, and will not require machinery within the 25-foot buffer area. Minimal 
ground disturbance is proposed for the portion of the pipe that extends off the 
property and within 25 feet of the stream. The pipe will be placed above the 
ground surface in this area, and pinned to the ground. The discharge location 
will be situated beyond the dripline of an existing conifer. All runoff to the 
detention facility will be from roof surfaces, and will not include runoff from 
road or driveway surfaces.  

5 AVOIDANCE AND MINIMIZATION MEASURES 
In attempt to stay outside of the watercourse buffer, the applicant initially 
explored locating the garage/DADU expansion to the northeast side of the 
existing garage. This option was determined to be infeasible because it would 
require the following: extensive grading to modify and expand the concrete 
retaining wall along the driveway; extension of the concrete driveway for the 
new garage; demolition and reconstruction the concrete steps and walkway to 
the house; a side-yard construction easement from the neighbor for grading and 
retaining wall construction. These modifications were cost prohibitive. In 
addition, the expansion in this location created an undesirable separation of less 
than 10’ between the expansion and house and blocked views and natural light 
from the primary spaces within the house.   

Positioning the garage/DADU expansion to the northwest side of the existing 
garage, eliminated the need for infrastructure reconfiguration, as described 
above.  

A small excavator will be used to minimize impacts when digging the 
foundation on the western side of the structure to minimize impacts to the 
buffer. 

As noted above, the proposed detention facility is positioned outside of the 50-
foot watercourse buffer. The drainage pipe design will have minimal impact to 
the buffer. It will be buried within the mitigation enhancement area. Off-
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property, the four-inch pipe will sit on the ground surface, so that virtually no 
soil disturbance (aside from pins to secure the pipe) will be required within 25 
feet of the stream. The discharge location will be reinforced with rock and willow 
stakes to minimize potential for sedimentation, erosion, or scour along the 
stream banks. The discharge location was positioned just beyond the dripline of 
an existing tree to avoid affecting tree health from the altered hydrology. No 
significant ecological effects are anticipated to result from the discharge pipe. On 
the contrary, the detention tank will help moderate effects to hydrology that 
would otherwise be associated with an increase in impervious surface coverage.  

6 IMPACTS, MITIGATION & RESTORATION 
The applicant proposes to reduce the standard 50-foot buffer to a minimum of 25 
feet, as allowed in MICC 19.07.070.B.2. As described above, the expansion area to 
the northwest of the existing structure is over an existing concrete parking pad 
(295 square feet). The expansion area to the southwest of the existing garage (375 
SF) is generally bare ground under existing conditions. The total expansion area 
within the standard 50-foot buffer is 670 square feet.  

The garage expansion will require removal of three trees that are located along 
the perimeter of the proposed structure. Two of the trees to be removed are 
located within the 50-foot standard buffer, including one 15-inch diameter at 
breast height (DBH) western red-cedar, one 24-inch DBH bigleaf maple. In 
addition, a multi-stemmed bigleaf maple on the southeast side of the expanded 
garage footprint would be removed.  

Although the trees to be removed are located around the perimeter of the 
expanded structure, given the configuration of the proposed structure, removal 
of the two trees within the 50-foot standard buffer is necessary to accommodate 
the foundation of the proposed structure. Additionally, the cantilevered deck 
will extend over the location of the large multi-stemmed bigleaf maple.   

In order to ensure that the reduced buffer protects the watercourse, the applicant 
proposes the following mitigation measures: 

• Vegetated buffer enhancement. Within on-site portions of the standard 
50-foot buffer within the property, existing non-native, invasive English 
ivy and English laurel will be removed, and native vegetation will be 
planted within a 1,255 square-foot area, nearly a 2:1 ratio to project 
impacts, as shown in the mitigation plan (Appendix B). The boundary of 
this enhancement area will become the modified buffer area in 
perpetuity.  
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• Tree replacement. The applicant will plant a total of six trees to replace 
the three existing trees to be removed. This number was determined 
based on a 2:1 replacement ratio. Replacement trees will be western 
redcedar and Douglas fir. All of the trees will be planted within the 
standard 50-foot buffer. All replacement trees will be at least six feet tall 
at planting (consistent with 19.10.070.B). 

7 SUMMARY 
In summary, the proposed project will extend within the standard 50-foot buffer 
of a Type II stream and will necessitate removal of three trees and placement of a 
4-inch drainage pipe to a dispersal pad adjacent to the stream channel. The 
applicant proposes to mitigate for potential water quality, habitat, and 
hydrologic impacts of the buffer reduction and tree removal through vegetation 
enhancement throughout the remaining on-site area within the 50-foot standard 
buffer and through replacement tree planting. The detention facility will help 
limit potential effects to the hydrologic regime that could result from an increase 
in impervious surfaces. In summary, the project is expected to maintain or 
improve stream and stream buffer functions compared to existing conditions. 



The Watershed Company 
November 2017 

 

A P P E N D I X  A  

Mitigation Plan 
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                                 Department of Permitting 
and

                    Environmental Review

         35030 SE Douglas Str, Suite 210

Snoqualmie, WA 98065-9266

206-296-6600  TTY Relay: 711

Date: 27-Sep-17 Prepared by: 

Project Number:170716

Applicant: Phone:

PLANT MATERIALS (includes labor cost for 
plant installation)
Type  Unit Price Unit Quantity  Cost 
PLANTS:  Potted, 4" diameter, medium $5.00 Each  $                                 -   
PLANTS: Container, 1 gallon, medium soil $11.50 Each 250.00  $                       2,875.00 
PLANTS: Container, 2 gallon, medium soil $20.00 Each 30.00  $                          600.00 
PLANTS:  Container, 5 gallon, medium soil $36.00 Each 6.00  $                          216.00 
PLANTS:  Seeding, by hand $0.50 SY  $                                 -   
PLANTS:  Slips (willow, red-osier) $2.00 Each  $                                 -   
PLANTS:  Stakes (willow) $2.00 Each  $                                 -   
PLANTS:  Stakes (willow) $2.00 Each  $                                 -   
PLANTS:  Flats/plugs $2.00 Each  $                                 -   

TOTAL  $                       3,691.00 

Type  Unit Price Unit  Cost 
Compost, vegetable, delivered and spread $37.88 CY  $                                 -   
Decompacting till/hardpan, medium, to 6" depth $1.57 CY  $                                 -   
Decompacting till/hardpan, medium, to 12" depth $1.57 CY  $                                 -   
Hydroseeding $0.51 SY  $                                 -   

Labor, general (landscaping other than plant installation) $40.00 HR  $                                 -   
Labor, general  (construction) $40.00 HR  $                                 -   
Labor: Consultant, supervising $55.00 HR  $                                 -   
Labor: Consultant, on-site re-design $95.00 HR  $                                 -   
Rental of decompacting machinery & operator $70.00 HR  $                                 -   
Sand, coarse builder's, delivered and spread $42.00 CY  $                                 -   
Staking material (set per tree) $7.00 Each 6.00  $                            42.00 
Surveying, line & grade $250.00 HR  $                                 -   
Surveying, topographical $250.00 HR  $                                 -   
Watering, 1" of water, 50' soaker hose $3.62 MSF  $                                 -   
Irrigation - temporary $3,000.00 Acre 0.03  $                            90.00 
Irrigation - buried $4,500.00 Acre  $                                 -   
Tilling topsoil, disk harrow, 20hp tractor, 4"-6" deep $1.02 SY  $                                 -   

TOTAL  $                          132.00 

ITEMS  Unit Cost Unit  Cost 
Fascines (willow)  $           2.00 Each  $                                 -   
Logs, (cedar), w/ root wads, 16"-24" diam., 30' long $1,000.00 Each  $                                 -   
Logs (cedar) w/o root wads, 16"-24" diam., 30' $400.00 Each  $                                 -   
Logs, w/o root wads, 16"-24" diam., 30' long $245.00 Each  $                                 -   
Logs w/ root wads, 16"-24" diam., 30' long $460.00 Each  $                                 -   
Rocks, one-man $60.00 Each  $                                 -   
Rocks, two-man $120.00 Each  $                                 -   
Root wads $163.00 Each  $                                 -   
Spawning gravel, type A $22.00 CY  $                                 -   
Weir - log $1,500.00 Each  $                                 -   
Weir - adjustable $2,000.00 Each  $                                 -   
Woody debris, large $163.00 Each  $                                 -   
Snags - anchored $400.00 Each  $                                 -   
Snags - on site $50.00 Each  $                                 -   
Snags - imported $800.00 Each  $                                 -   

* All costs include delivery and installation TOTAL  $                                 -   

EROSION CONTROL
ITEMS  Unit Cost Unit  Cost 
Backfill and Compaction-embankment  $           4.89 CY  $                                 -   
Crushed surfacing, 1 1/4" minus $30.00 CY  $                                 -   
Ditching $7.03 CY  $                                 -   
Excavation, bulk $4.00 CY  $                                 -   
Fence, silt $1.60 LF 75.00  $                          120.00 
Jute Mesh $1.26 SY  $                                 -   
Mulch, by hand, straw, 2" deep $1.27 SY  $                                 -   
Mulch, by hand, wood chips, 2" deep $3.25 SY 278.00  $                          903.50 
Mulch, by machine, straw, 1" deep $0.32 SY  $                                 -   
Piping, temporary, CPP, 6" $9.30 LF  $                                 -   
Piping, temporary, CPP, 8" $14.00 LF  $                                 -   
Piping, temporary, CPP, 12" $18.00 LF  $                                 -   
Plastic covering, 6mm thick, sandbagged $2.00 SY  $                                 -   
Rip Rap, machine placed, slopes $33.98 CY  $                                 -   

 Shrubs 
 Trees 

 Groundcover 

INSTALLATION COSTS ( LABOR, EQUIPMENT, & OVERHEAD)

Critical Areas Mitigation
Bond Quantity Worksheet

 Description 

Sarah Sandstrom

Project Description: Stream buffer mitigation

Project Name:     Mercer Island Pazarena                       

Location:8430 SE 47th Place, Mercer Island, WA Craig Pazarena

HABITAT STRUCTURES*



Rock Constr. Entrance 100'x15'x1' $3,000.00 Each  $                                 -   
Rock Constr. Entrance 50'x15'x1' $1,500.00 Each  $                                 -   
Sediment pond riser assembly $1,695.11 Each  $                                 -   
Sediment trap, 5' high berm $15.57 LF  $                                 -   
Sediment trap, 5' high berm w/spillway incl. riprap $59.60 LF  $                                 -   
Sodding, 1" deep, level ground $5.24 SY  $                                 -   
Sodding, 1" deep, sloped ground $6.48 SY  $                                 -   
Straw bales, place and remove $600.00 TON  $                                 -   
Hauling and disposal $20.00 CY 2.00  $                            40.00 
Topsoil, delivered and spread $35.73 CY  $                                 -   

TOTAL  $                       1,063.50 

GENERAL ITEMS

ITEMS  Unit Cost Unit  Cost 
Fencing, chain link, 6' high $18.89 LF  $                                 -   
Fencing, chain link, corner posts $111.17 Each  $                                 -   
Fencing, chain link, gate $277.63 Each  $                                 -   
Fencing, split rail, 3' high (2-rail) $10.54 LF  $                                 -   
Fencing, temporary (NGPE) $1.20 LF  $                                 -   

Signs, sensitive area boundary (inc. backing, post, install) $28.50 Each  $                                 -   

TOTAL  $                                 -   

 $                       4,886.50 

ITEMS
 Percentage 

of 
Construction 

C t
Unit  Cost 

Mobilization 10% 1  $                          488.65 

Contingency 30% 1  $                       1,465.95 

TOTAL  $                       1,954.60 

MAINTENANCE AND MONITORING

Maintenance, annual (by owner or consultant)

Less than 1,000 sq.ft. and buffer mitigation only  $           1.08 SF  $                                 -   

Less than 1,000 sq.ft. with wetland or aquatic area mitigation  $           1.35 SF  $                                 -   
Larger than 1,000 sq. ft. but less than 5,000 sq.ft. of buffer 
mitigation  $       180.00 EACH 10.00  $                       1,800.00 
Larger than 1,000 sq. ft. but less than 5,000 sq.ft. of wetland 
or aquatic area mitigation  $       270.00 EACH  $                                 -   

Larger than 5,000 sq.ft. but < 1 acre -buffer mitigation only  $       360.00 EACH  $                                 -   
Larger than 5,000 sq.ft. but < 1 acre with wetland or aquatic 
area mitigation  $       450.00 EACH  $                                 -   
Larger than 1 acre but < 5 acres - buffer and / or wetland or 
aquatic area mitigation  $    1,600.00 DAY  $                                 -   
Larger than 5 acres - buffer and / or wetland or aquatic area 
mitigation  $    2,000.00 DAY  $                                 -   

Monitoring, annual (by owner or consultant)
Larger than 1,000 sq.ft. but less than 5,000 wetland or buffer 
mitigation  $       720.00 EACH 11.00  $                       7,920.00 
Larger than 5,000 sq.ft. but < 1 acre with wetland or aquatic 
area impacts  $       900.00 EACH  $                                 -   
Larger than 1 acre but < 5 acres - buffer and / or wetland or 
aquatic area impacts  $    1,440.00 DAY  $                                 -   
Larger than5 acres - buffer and / or wetland or aquatic area 
impacts  $    2,160.00 DAY  $                                 -   

TOTAL  $                       9,720.00 

Total $16,561.10

NOTE:  Projects with multiple permit requirements may be required to have longer 
monitoring and maintenance terms.  This will be evaluated on a case-by-case basis for 
development applications.  Monitoring and maintance ranges may be assessed 
anywhere from 5 to 10 years.  

 (Construction Cost 
Subtotal) OTHER

(10 hrs @ $90/hr)

(4hr @$45/hr)

(8 hrs @ 45/hr)

(3 X SF total for 3 annual events; 
Includes monitoring)
(3 X SF total for 3 annual events; 
Includes monitoring)

(6hr @$45/hr)

(16 hrs @ $90/hr)

(24 hrs @ $90/hr)

(10 hrs @ $45/hr)

(WEC crew)

(1.25 X WEC crew)

(8 hrs @ 90/hr)
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