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Technical Memorandum 

To: Lori Faha, PE – City of Tigard 

From: Kevin Timmins, PE; Phil Kenyon, PE 

Copies: File 

Date: March 15, 2021 

Subject: River Terrace 2.0 – Stormwater Needs Analysis 

Project No.: 19599 

 
 
 

Introduction 
The City of Tigard plans to request an Urban Growth Boundary (UGB) expansion to include River Terrace West 

and River Terrace South as shown below in Figure 1A. In 2015 Otak completed the River Terrace Stormwater 

Master Plan (SMP), which was later adopted by City Council. This Preliminary Stormwater Needs Analysis 

provides preliminary findings for the stormwater management needs to serve a future Urban Growth Boundary 

expansion that would expand River Terrace to the West and to the South. It is anticipated that the River Terrace 

SMP will eventually need to be amended to include the additional area if it becomes part of the City. 

 
Figure 1A: River Terrace West and River Terrace South Planning areas in City of Tigard. 
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Background 

The River Terrace Area of Tigard was originally added to the UGB as part of Unincorporated Washington County 

and was referred to as West Bull Mountain. A significant planning effort was undertaken by Washington County 

prior to October 2010. After which, the area was annexed by the City of Tigard and identified as River Terrace.  

The area currently referred to in this plan as River Terrace South was studied and included in the West Bull 

Mountain planning effort and much background information exists. The planning area currently referred to as 

River Terrace West was outside of prior planning efforts but will contribute stormwater to the same small 

tributaries as other portions of River Terrace that have already been documented. The River Terrace SMP (Otak, 

2015) summarizes available background information and key findings. Relevant background information used in 

this current planning effort are incorporated in the memorandum when applicable. 

Existing Conditions 

Existing conditions in River Terrace South and West are similar to the rest of River Terrace documented in the 

River Terrace SMP (Otak, 2015). A basic understanding of existing conditions was useful in developing this 

Preliminary Stormwater Needs Analysis and as a starting point for future development of the River Terrace South 

and West study areas. Key findings regarding existing study area conditions, as applicable to future development, 

are summarized as follows: 

▪ The pre-development land use in both River Terrace South and West is based upon land cover from 2011 

when the area was added to the Urban Reserves. This is shown in Figure 2a and Figure 2b. 

▪ The River Terrace study area is drained by ten small drainage channels. Figure 1B shows all ten of the 

drainage channels.  

▪ Both the River Terrace South area and the River Terrace West area drain south and west.  

▪ Figure 3a and Figure 3b show the existing drainage basins and flow paths.  

▪ Culverts under Beef Bend Road for drainages T8 and T9 are under-capacity for existing flow rates. 

Conveyance improvements are needed to handle future flow rates from new development. 

▪ Fish passage requirements to modify existing culverts for fish passage will need to be evaluated at the time of 

design and implementation of improvements to Beef Bend Road. 

▪ Natural resources present in the planning area are being evaluated and described simultaneously to this 

Preliminary Stormwater Needs Analysis. Resource areas shown are based upon available information. 

▪ The existing drainage channels within and downstream of the River Terrace study area are steep and have a 

high potential for channel erosion due to the fine sediment characteristics of the area and the velocity 

conditions that exist in these steep drainages. This is described further in the next section of the 

memorandum. 

▪ Except for a small area in the western portion of River Terrace South, the infiltration potential is generally poor 

in the River Terrace area. The results of geotechnical drilling and laboratory testing conducted during the 

West Bull Mountain planning effort confirmed that the area is underlain by clayey residual soils derived from 

the underlying basalt bedrock. Additional infiltration testing should be conducted at the time of development in 

areas of fair infiltration to determine an appropriate infiltration rate for design. 

▪ The effects of infiltration on slope stability for developed conditions are expected to be problematic given the 

steep terrain and proximity to shallow bedrock. Therefore, infiltration of stormwater should be carefully 

considered. Strategy areas that call for LIDA facilities may need to be limited to flow-through type facilities 

that are constructed with an under drain and do not rely on infiltration of stormwater. 

▪ Site specific geologic and geotechnical conditions will be important to evaluate during the design and 

construction of stormwater management facilities in the River Terrace area.  
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Downstream 

Stormwater from the River Terrace area (existing and planned) discharges to one of ten small tributaries that flow 

south and west to the Tualatin River as shown in Figure 1B. River Terrace West will discharge stormwater to T1, 

T2, T3, and T4. River Terrace South will discharge stormwater to T5, T6, T7, T8, T9, and T10. The existing 

downstream conditions are described in detail in the Existing Conditions for Seven Tributaries to the Tualatin 

River on West Bull Mountain, OR (Otak, 2015) for most of the downstream tributaries.  Tributaries T6 and T7 

were not investigated as part of the prior work but are described in limited detail in this section. 

Tributary T6 requires additional investigation. Available information suggests there is a storm sewer pipe near the 

intersection of SW Beef Bend Road and SW Roy Rogers Road that discharges to the west onto the Tualatin 

National Wildlife Refuge. Water flows through a swale like feature on the refuge property that discharges onto the 

Tualatin River floodplain within the refuge. The swale may have been designed as a water quality swale and may 

need to be redesigned to receive flow from additional areas.  

Tributary T7 was previously found to be a storm sewer pipe located under private property south of Beef Bend 

Road that appears to convey flow south to an unknown discharge location. 

For all of these tributaries, the conversion of land from its historic condition to agricultural uses and then to urban 

land uses in the River Terrace area and the greater Bull Mountain area results in an increase in runoff that 

produces flashier flow regimes for a given storm event. The altered hydrology in turn results in channel incision 

and bank collapse. These changes also affect the vegetation, habitat quality, and morphology of the stream 

corridor. The lower reaches of the tributaries are also impacted by backwatering effects from the Tualatin River. 

Most of the tributaries are in some advanced stage of channel degradation. Current trajectories of channel 

incision and widening are likely to continue under current conditions and will likely be exacerbated by additional 

upstream development. Additional changes in land use will need to employ best management practices to avoid 

even greater disturbance to these channels. 

Much of the flow from River Terrace South area will flow through the South Beef Bend Road planning area in King 

City. The Final stormwater management recommendations should be coordinated with King City. 
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Figure 1B: Map of the ten small tributaries that receive stormwater runoff from the River Terrace Area. 

See Existing Conditions for Seven Tributaries to the Tualatin River on West Bull Mountain, OR (Otak, 

2015) for more information about conditions of streams downstream from River Terrace. 
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Standards & Strategy 

The City adopted the River Terrace Stormwater Master Plan (Otak, 2015) that serves as a Sub-basin Strategy for 

River Terrace. Stormwater management to serve the River Terrace West and River Terrace South planning areas 

is recommended to be consistent with the standards and strategies adopted in the Sub-basin Strategy. The Sub-

basin Strategy will need to be amended to include these new areas. 

The River Terrace SMP (Otak, 2015) calls for management of post-construction stormwater runoff that includes 

the following: 

▪ Water Quality treatment sized per the CWS Design and Construction Standards 

▪ Water Quantity for hydromodification sized using a flow-duration based design standard adopted by City of 

Tigard 

▪ Above ground, vegetated facilities that meet the low impact development approach requirement in the CWS 

Design & Construction Standards as well as the Community Amenity Standard adopted by the City of Tigard. 

It is recommended that the City adopt land use conditions from 2011 as the basis for determining predevelopment 

hydrology used in sizing stormwater management facilities. The River Terrace West and River Terrace South 

areas were added by Metro to the Urban Reserves in 2011. Figure 2a and Figure 2b in the attachments present 

the pre-developed land uses from 2011. 

The River Terrace Stormwater Master Plan (Otak, 2015) identified three regional strategies for application in the 

current River Terrace area. The three strategies are described in Table 1. 

Table 1: Required Stormwater Strategies for River Terrace 

Strategy 
Area 

Water Quality Water Quantity 

A Combined Regional Water Quality Treatment and Water Quantity Detention Facilities 

B 
Street, Site, and Neighborhood Scale Low 

Impact Development Approaches 
Regional Water Quantity Detention Facilities 

C 
Street, Site, and Neighborhood Scale Low 

Impact Development Approaches 

Downstream Conveyance Improvements  

(High-Flow Bypass/Stream Restoration) 

 

The area immediately north of River Terrace South was recommended to follow Strategy C in the River Terrace 

SMP but was found to be too challenging to implement ahead of development in that area. Instead, the City of 

Tigard has approved multiple development applications in the area north of River Terrace South that follow 

Strategy A. Additional coordination with King City and Clean Water Services is anticipated that may influence a 

future decision regarding the coordinated stormwater management strategy in River Terrace South. For the time 

being, this memorandum recommends the following Strategies: 

▪ River Terrace West = Strategy A 

▪ River Terrace South = Strategy A and Strategy B 

Preliminary Stormwater Concept Plan recommendations were prepared for River Terrace West and River Terrace 

South. The Stormwater Concept Plan schematically represents the specific regional stormwater infrastructure 

needs for River Terrace. The attached Figures 5D, and 5E were reproduced from the River Terrace Stormwater 

Master Plan and expanded to include the recommendations for the new areas. 
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The area contributing to two (2) of the proposed Regional Stormwater Management Facilities in River Terrace 

South area (facility numbers 33, and 34) will follow Strategy B. The two regional stormwater facilities are 

recommended to be co-located within existing wetland areas and manage stormwater quantity from 

approximately 39.4 acres of new development. These two facilities shall be designed to provide for enhancement 

and restoration of the wetlands. Existing wetland areas cannot be used to meet water quality requirements. 

Therefore, LIDA facilities located upstream of these two regional facilities is recommended to provide stormwater 

quality treatment for the areas that drain to these two facilities. LIDA facilities will be constructed and paid for by 

development as streets and neighborhoods are built. 

 

There is a total of thirteen (13) regional stormwater management facilities recommended to meet both water 

quality and quantity requirements following Strategy A for the remaining areas of River Terrace South and all of 

River Terrace West.  

 

In general, the conveyance of stormwater runoff throughout the River Terrace planning area is assumed to follow 

closely with the street, trail, and public right-of-way network. That level of detail is not available with the current 

concept plan. Conveyance paths will need to be further described by future planning and design efforts and may 

result in changes to future drainage basin boundaries assumed for this plan. 

 

An indication for the ability to use infiltration for stormwater management in the study area is mapped in Figure 6. 

Some fair infiltration potential is believed to exist in the southwest portion of the River Terrace South planning 

area. Good infiltration can increase the effectiveness of Low Impact Development Approaches at managing 

stormwater runoff and can reduce the size and reliance on regional facilities. It is recommended that geotechnical 

investigation and infiltration testing be performed during design of each facility in areas where Figure 6 shows 

“Good” and “Fair” infiltration potential. 

Proposed Stormwater Facility Calculations 

There is a strong correlation between impervious area and stormwater runoff. The first step toward sizing 

stormwater management facilities and estimating site runoff is to estimate the amount of impervious area 

anticipated for the River Terrace study area. The current concept plan calls for a mixture of housing types 

distributed throughout, with an average density throughout of 20 dwelling units per acre (DU/acre). 

Prior study of imperviousness associated with neighborhoods achieving a density of 20 DU/acre suggests that 

75% of the developed land area is covered in impervious surfaces (roads, sidewalks, roof tops, driveways, etc.). 

This was the basis for performing calculations for this stormwater planning effort and an average imperviousness 

of 75% was applied to the area shown in Figure 1C as developable land. 

Future community planning may further specify various types of development that would suggest more variability 

of imperviousness in different parts of the River Terrace study area. Actual imperviousness will vary throughout 

the River Terrace study area and will need to be recalculated as development occurs. 

Several calculations were made when developing this plan and the cost estimates. Calculations include: 

▪ Sizing of Regional Stormwater Facilities for Water Quality 

▪ Sizing of Regional Stormwater Facilities for Water Quantity  

The engineering analysis and calculations completed for this stormwater management plan should be considered 

preliminary. Additional engineering analyses will be required during future community planning, and during 

detailed design phases of either public infrastructure or private development projects to verify the assumptions 

made in this planning level analysis. 
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Figure 1C: Concept Plan Preferred Alternative from January 26, 2021 showing Developable Land assumed 

for calculations presented in this stormwater planning effort.  
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Regional Stormwater Facilities for Water Quality 
This stormwater planning effort calls for the treatment of site runoff to be handled using a combination of regional 

water quality facilities, and LIDA. Site, Street, and Neighborhood LIDA will be sized as part of future public or 

private development projects. Regional stormwater facilities that are recommended to provide water quality 

treatment are assumed to fit within the footprint of the facilities sized to meet water quantity requirements. Water 

quality volume and flows were calculated for the regional facilities that will provide water quality treatment. The 

water quality volume and flow were calculated based upon current Design and Construction Standards. The 

current standards use impervious area draining to the facility. Impervious area requiring treatment was calculated 

for each of the subbasins based on land use assumptions within each drainage basin. The calculation of 

impervious area, water quality volume and water quality flow are reported below in Table 2. 

Table 2: Summary of Water Quality Calculations for Regional Facilities 

Facility 
Contributing Basin 

Area (acres) 

Impervious Area 

(acres) 
Water Quality 
Volume (cf) 

Water Quality Flow 
(cfs) 

20 65.41 32.77 42,824 2.97 

21 13.27 6.65 8,690 0.60 

22 39.13 23.35 30,514 2.12 

23 26.76 17.33 22,647 1.57 

24 114.57 71.53 93,475 6.49 

25 41.06 21.24 27,756 1.93 

26 7.69 3.35 4,378 0.30 

27 38.29 21.73 28,397 1.97 

28 19.15 10.43 13,630 0.95 

29 42.44 26.54 34,682 2.41 

30 7.38 4.23 5,528 0.38 

31 5.20 1.87 2,444 0.17 

32 13.48 7.31 9,553 0.66 

 

Regional Stormwater Facilities for Water Quantity 
The Tualatin River Urban Stormwater Tool (TRUST) model was developed for the River Terrace study area to 

calculate runoff and support design of water quantity facilities to match the flow duration-based design standard. 

The TRUST model was used to simulate developed conditions in River Terrace and estimate the regional 

stormwater facility volumes required at each recommended facility location to meet the City’s stormwater design 

standards for River Terrace. Table 3 summarizes the estimated storage volumes and discharge structure for each 

regional detention facility for cost estimating and for comparison against future planning and design efforts. 

The use of LIDA facilities can have a measurable impact on the size of water quantity facilities sized to match a 

flow duration based design standard, such as the one adopted by the City of Tigard for River Terrace and the 

TRUST model can be used to quantify the benefits. The use of LIDA is required upstream of regional water 

quantity facilities (Strategy B) that are co-located in wetlands but was not included in calculations for this planning 

effort. As part of future planning efforts, the City should consider the opportunity to provide additional storage in 

these wetland resource areas above and beyond what is required to further mitigate stormwater runoff from offsite 

upstream areas that were previously developed under past standards. The extra available storage would most 
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likely be based upon the volume available in the existing wetland, rather than the amount of upstream impervious 

area outside of River Terrace. 

Table 3: Summary of Regional Detention Facility Sizes 

Facility 
ID 

Peak 
Storage 
Volume 

(cy) 

Excavated 
Volume 

(cy) 

 Discharge Structure 

Bottom 
Orifice 

Diameter 
(inch) 

Notch Weir 
Width (feet) 

Notch Weir 
Height (feet) 

 
Riser Diameter 

(inches) 

Riser 
Height 
(feet) 

20 12,885 19,200 6.28 0.57 1.80 54 4 

21 5,648 8,700 1.85 0.07 1.66 18 4 

22 15,075 18,000 3.35 0.28 0.52 18 4 

23 7,166 8,800 3.72 0.21 0.92 18 4 

24 38,845 47,000 6.74 0.76 0.71 54 4 

25 16,631 20,800 3.24 0.23 0.92 18 4 

26 719 1,100 2.59 0.05 1.80 18 4 

27 8,375 10,000 4.49 0.31 1.00 18 4 

28 3,422 4,400 3.10 0.57 1.00 18 4 

29 7,953 10,600 6.23 0.29 1.80 18 4 

30 3,051 5,200 1.64 0.05 1.80 18 4 

31 489 800 1.89 0.02 1.80 18 4 

32 4,278 5,600 2.29 0.07 1.29 18 4 

33 6,588 10,200 6.79 0.90 0.90 18 2 

34 6,145 8,400 4.89 1.24 0.60 18 2 

 

Reclaimed Wastewater Opportunity 
Clean Water Services currently provides reclaimed wastewater from the Durham Wastewater Treatment Plant for 

irrigation. Based on discussions with King City and the City of Tigard, there is a desire to extend the system of 

delivery of reclaimed water further west near to the River Terrace South planning area. The concept plan should 

explore uses for this type of water supply. Since regional stormwater facilities are larger and require amenities, 

availability of this type of irrigation water might facilitate additional types of amenities to be considered. 

Cost Estimates 

Storm sewer and LIDA facilities applied at the site, street, and neighborhood scale are not regional facilities and 

are not included in the Stormwater Cost Estimate. It is expected that these conveyance and water quality facilities 

will be constructed and paid for by development as individual streets and/or sites are developed. 

Regional stormwater infrastructure will be the City’s responsibility with funding strategies described in the 

Preliminary Infrastructure Funding Strategies memorandum being prepared in parallel. Costs for regional 

stormwater facilities were determined according to estimates for facility size (footprint and volume). Assumptions 

and calculations used to estimate facility sizes are presented previously in this memorandum. The following 

assumptions were made about the size, geometry, and needs of the regional stormwater management facilities to 

derive planning level cost estimates. 
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• Regional stormwater facilities for detention and water quality were sized using the TRUST software and 

based upon meeting the new River Terrace water quantity standard. Excavation volume estimates 

assumed up to four feet of storage depth with 3H:1V side slopes. 

• Regional water quality facilities were assumed to fit within the space required for meeting the water 

quantity standard. 

• Sizing of regional stormwater facilities for detention, where combined with wetland enhancement, was 

based upon an estimate to construct a similarly sized detention facility outside of a wetland area, but 

spread out over a larger footprint to minimize inundation depths (2 feet) that would be tolerable in a 

wetland enhancement design. Side slopes were still assumed to be 3H:1V. 

• Costs for inlet/outlet pipes, manholes, inlets, flow split manholes, and flow control devices in the right-of-

way were based on recent bid tabulations. 

A construction contingency was included in the cost estimates to account for uncertainties that are inherent in the 

early planning stages for stormwater infrastructure. The contingency includes, but is not limited to variability in 

actual quantities, miscellaneous items such as fencing or signage, and unknown phasing for implementation. 

The estimate for land acquisition costs assumes purchase of land or easements for regional stormwater facilities.  

The total estimated cost for public stormwater infrastructure for the River Terrace South and River Terrace West 

study area is summarized in the following Table 4.  

Table 4: Regional Stormwater Infrastructure Total Estimated Cost 

LOCATION TOTAL** 

Construction $17,923,545 

Engineering/Permitting $9,336,398 

Land Acquisition $6,788,629 

TOTAL $34,048,572 

**These costs are slightly different than those used in the Preliminary Infrastructure Funding 

Strategy due to last minute changes that were not available in time to complete final edits to the 

funding strategy. 

A detailed breakdown of the Stormwater Infrastructure Total Estimated Cost Summary is provided in the 

Attachments, as is a breakdown of the quantities assumed for each regional facility. 
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ATTACHMENTS 

The following Figures from the River Terrace SMP were revised to describe the River Terrace West and River 

Terrace South planning area and to convey preliminary concepts. They are included by attachment to this 

memorandum.  

Figure 2a: River Terrace West Predeveloped Land Use 

Figure 2b: River Terrace South Predeveloped Land Use 

Figure 3a: Existing Drainage Basin Diagram (West) 

Figure 3b: Existing Drainage Basin Diagram (South) 

Figure 5D: Stormwater Concept Plan Diagram (River Terrace West) 

Figure 5E: Stormwater Concept Plan Diagram (River Terrace South) 

Figure 6: Soil Infiltration Potential 

 

The following are detailed versions of the quantity and cost estimates prepared as part of this planning effort. 

They are included by attachment to this memorandum. 

Regional Stormwater Infrastructure Cost Estimate (prepared in 2021) 

Regional Stormwater Infrastructure Quantity Calculations 













ITEM DESCRIPTION UNIT UNIT PRICE TOTALS

20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

MOBILIZATION 10% $184,317 $88,257 $173,637 $88,627 $436,417 $199,257 $16,690 $100,490 $47,783 $105,863 $56,080 $13,756 $58,891 $121,114 $101,175 $1,792,355

TEMPORARY TRAFFIC CONTROL 2% $36,863 $17,651 $34,727 $17,725 $87,283 $39,851 $3,338 $20,098 $9,557 $21,173 $11,216 $2,751 $11,778 $24,223 $20,235 $358,471

TEMPORARY EROSION CONTROL 2% $36,863 $17,651 $34,727 $17,725 $87,283 $39,851 $3,338 $20,098 $9,557 $21,173 $11,216 $2,751 $11,778 $24,223 $20,235 $358,471

EXCAVATION & GRADING CY $20 $383,418 $173,633 $359,981 $174,434 $940,141 $416,233 $21,445 $200,181 $86,516 $211,862 $104,250 $15,580 $110,276 $204,200 $167,869 $3,570,021

AMENDED SOIL CY $40 $139,083 $59,853 $130,153 $60,151 $353,674 $151,609 $5,262 $69,761 $27,847 $74,136 $34,273 $3,428 $36,471 $0 $0 $1,145,701

LANDSCAPE PLANTING & 

ESTABLISHMENT IRRIGATION
AC $175,000 $454,634 $214,375 $428,007 $215,304 $1,080,476 $491,856 $32,253 $245,100 $112,177 $258,578 $133,220 $24,505 $140,336 $391,074 $323,347 $4,545,242

BIODEGRADABLE GEOTEXTILE SY $6 $75,443 $35,574 $71,025 $35,728 $179,297 $81,620 $5,352 $40,673 $18,615 $42,909 $22,107 $4,066 $23,288 $64,896 $53,657 $754,250

3" RIVER ROCK CY $50 $43,463 $18,704 $40,673 $18,797 $110,523 $47,378 $1,645 $21,800 $8,702 $23,167 $10,710 $1,071 $11,397 $40,017 $32,684 $430,732

PRE-TREATMENT DEVICE EA $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $180,000

DITCH INLET EA $1,800 $3,600 $3,600 $3,600 $3,600 $3,600 $3,600 $3,600 $3,600 $3,600 $3,600 $3,600 $3,600 $3,600 $3,600 $3,600 $54,000

MAINTENANCE ACCESS ROAD SF $5 $32,140 $21,600 $31,140 $21,650 $50,360 $33,490 $7,460 $23,200 $15,210 $23,870 $16,710 $6,310 $17,190 $30,300 $27,470 $358,100

FLOW CONTROL MANHOLE EA $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $12,000 $180,000

24 INCH STORM SEW PIPE, 10 FT LF $70 $3,500 $3,500 $3,500 $3,500 $3,500 $3,500 $3,500 $3,500 $3,500 $3,500 $3,500 $3,500 $3,500 $3,500 $3,500 $52,500

ENERGY DISSIPATER OUTFALL EA 500 $500 $500 $500 $500 $500 $500 $500 $500 $500 $500 $500 $500 $500 $500 $500 $7,500

CONSTRUCTION CONTINGENCY 30% $425,348 $203,670 $400,701 $204,523 $1,007,117 $459,824 $38,515 $231,901 $110,269 $244,299 $129,415 $31,746 $135,901 $279,494 $233,482 $4,136,203

TOTAL CONSTRUCTION COSTS $1,843,175 $882,569 $1,736,371 $886,265 $4,364,172 $1,992,570 $166,897 $1,004,904 $477,832 $1,058,629 $560,796 $137,565 $588,906 $1,211,141 $1,011,754 $17,923,545

PRELIMINARY ENGINEERING 25% $460,794 $220,642 $434,093 $221,566 $1,091,043 $498,142 $41,724 $251,226 $119,458 $264,657 $140,199 $34,391 $147,226 $302,785 $252,939 $4,480,886

PERMITTING 5% $92,159 $44,128 $86,819 $44,313 $218,209 $99,628 $8,345 $50,245 $23,892 $52,931 $28,040 $6,878 $29,445 $60,557 $50,588 $896,177

CONSTRUCTION ENGINEERING 20% $368,635 $176,514 $347,274 $177,253 $872,834 $398,514 $33,379 $200,981 $95,566 $211,726 $112,159 $27,513 $117,781 $242,228 $202,351 $3,584,709
TOTAL (WITH ENGINEERING & 

PERMITTING)
$2,764,762 $1,323,854 $2,604,556 $1,329,398 $6,546,258 $2,988,855 $250,346 $1,507,356 $716,748 $1,587,944 $841,195 $206,347 $883,358 $1,816,711 $1,517,631 $26,885,318

LAND/EASEMENT ACQUISITION** $6.00 $678,990 $320,166 $639,222 $321,554 $1,613,676 $734,580 $48,169 $366,054 $167,534 $386,182 $198,962 $36,598 $209,590 $584,064 $482,914 $6,788,254

STAFFING COSTS LS 1 $20,000 $20,000 $20,000 $20,000 $20,000 $20,000 $20,000 $20,000 $20,000 $20,000 $20,000 $20,000 $20,000 $20,000 $20,000 $300,000

APPRAISAL COSTS LS 1 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $75,000

TOTAL IMPLEMENTATION $3,468,752 $1,669,020 $3,268,778 $1,675,951 $8,184,934 $3,748,435 $323,515 $1,898,410 $909,283 $1,999,126 $1,065,157 $267,945 $1,117,948 $2,425,775 $2,025,545 $34,048,572

REGIONAL STORMWATER FACILITIES
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Regional Stormwater Infrastructure Quantity Calculations

ITEM DESCRIPTION UNIT AMOUNT

20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

EXCAVATION & GRADING CY 163,725 19171 8682 17999 8722 47007 20812 1072 6446 2415 10593 5212 779 5514 5105 4197
AMENDED SOIL CY 26,202 3477 1496 3254 1504 8842 3790 132 0 0 1853 857 86 912 0 0

LANDSCAPE PLANTING & 
ESTABLISHMENT IRRIGATION

AC 28 2.60 1.23 2.45 1.23 6.17 2.81 0.18 2.80 1.08 1.48 0.76 0.14 0.80 2.23 1.85

BIODEGRADABLE GEOTEXTILE SY 134,646 12574 5929 11837 5955 29883 13603 892 13572 5247 7152 3684 678 3881 10816 8943
3" RIVER ROCK CY 9,390 869 374 813 376 2210 948 33 1018 368 463 214 21 228 800 654
PRE-TREATMENT DEVICE EA 15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
DITCH INLET EA 30 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
MAINTENANCE ACCESS ROAD SF 74,914 6428 4320 6228 4330 10072 6698 1492 6810 4166 4774 3342 1262 3438 6060 5494
FLOW CONTROL MANHOLE EA 15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
24 INCH STORM SEW PIPE, 10 FT LF 750 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50
ENERGY DISSIPATER OUTFALL LS 15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

WATER QUALITY AND DETENTION POND
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