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impacts of blending the two waters, and any effects on the stability of existing pipe scales. This 
blending study is the first step in developing a plan for mitigating any identified adverse water quality 
impacts. 

Capital Improvement Program 
A capital improvement program (CIP) is outlined in the WMP, providing a schedule of improvements 
to meet identified needs. Table ES-2 provides a summary of the CIP project costs, by timeframe and 
by project category. The majority of near-term costs (prior to 2026) are related to the City’s share of 
costs in regional water supply programs (JWC and WWSS). In total, the 50-year CIP costs are 
approximately $785.3 million. 

Table ES-2. Capital Improvement Program Summary 

Project Category 
Cost (in millions of dollars) 

2019-2025 2026-2030 2031-2069 

Regional Water Supply (JWC, WWSS) $430.5 $29.6 $52.2 

City System Transmission/Distribution $29.7 $15.9 $173.6 

Upper System Transmission/Distribution $7.1 $7.7 $39.0 

TOTAL $467.3 $53.2 $264.8 
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2.2.2 System Inventory 
The following is a detailed discussion of the Upper System operations and facilities. The basic Upper 
System hydraulic gradeline and schematic is shown in Figure 2-3 and Figure 2-5, respectively. 

2.2.2.1 Water Treatment 
The Upper System is served by the Cherry Grove SSWTP located on the Upper Tualatin River near 
Haines Falls. By naming convention, the Cherry Grove SSWTP includes the Slow Sand WTP 
(SSWTP) and Soda Ash Facility. The SSWTP consists of headworks, slow sand filters, chlorination 
station, and clearwell. 

Headworks 

Built in 1948, the SSWTP headworks consist of an intake, 
screening plant, diversion box, and sedimentation basin. 
The intake’s point of diversion is located along the Upper 
Tualatin River above Haines Falls. The water is conveyed 
by gravity from the intake through the screening plant and 
diversion box to the sedimentation basin through 36-inch 
concrete mortar and cylinder pipe. An 18-inch tar-coated 
steel pipe provides a sedimentation basin bypass.  

The intake consists of a concrete structure with bar 
screens that conveys water to the screening plant. The 
screening plant is a concrete structure with an influent box 
and two screening channels that combine flow prior to 
discharging to the diversion box. Alternately, the water may 
bypass the sedimentation basin into the transmission line 
to the SSWTP. The diversion box conveys the water to the sedimentation basin. If necessary, the 
raw water can be bypassed to the river from the screening plant and/or the diversion box. 

The sedimentation basin is an earthen-dam reservoir that holds approximately 3 MG. A third of the 
way across the pond from the inlet, wood baffles cross the pond. The baffles break the flow path and 
settle any turbidity within the raw water prior to reaching the intake structure. The submerged intake 
structure is located on the other end of the pond near the earthen dam. The intake conveys water to 
the Cherry Grove SSWTP through the transmission line. An overflow weir box located between the 
intake structure and the earthen dam conveys overflow water to the river. 

Slow Sand Water Treatment Plant Structure 

Built in 1992, the slow sand water treatment plant structure consists of two slow sand filters, a 
chlorination station, and a clearwell. The SSWTP is fed raw water from the headworks by gravity to 
the slow sand filters. The slow sand filters are shallow bed, single-media, and effluent–rate-
controlled. Both filters have an available driving head of approximately 9.5 feet. According to the City 
operator, the estimated SSWTP design capacity is 3.0 MGD when both filters are cleaned and 
operational at the same time. Table 2-9 summarizes filter capacity based on a loading rate of 
approximately 117 gpm/ft2. The operators reported that the SSWTP water quality is optimized when 
the plant runs at 2.0 MGD, but the plant typically runs at 1.5 MGD or less. A filter is cleaned with a 
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mechanical cleaning system every 2 to 4 weeks during higher-demand season. The filter system 
requires 2 to 3 days of sending filtered water to waste to ripen the filters and achieve desired filtered 
water quality. 

From the slow sand filters, the filtrate is injected with chlorine 
solution by means of a stub diffuser prior to overflowing into the 
clearwell. The chlorination system consists of 150 lb cylinder 
storage and chlorinators. The chlorination system is hydraulically 
operated by eductors which receive the driving head from two 
storage tanks located behind the SSWTP on the hill. The storage 
tanks receive water from two pumps in the clearwell. 

The filtrate water flows by gravity into a clearwell. The clearwell is a 
concrete reinforced structure with a dividing wall. The clearwell has 
a volume of approximately 230,000 gallons. The clearwell provides 
partial contact time for disinfection and storage. From the clearwell, 
water is conveyed by the transmission line to the Soda Ash Facility (part of the treatment process) 
where the pH of water is adjusted, and then conveyed as finished water to Upper System customers. 

Table 2-9. Slow Sand Filter Summary 
Parameter Value 

No. of filters 2 

Filter area (each) 12,800 ft2 

Depth of media (each) 72 inches 

Media type Silica sand 

Underdrain Perforated PVC pipe 

Filter loading rate (each) 117 gpd/ft2 

Firm capacity (assumes 1 filter offline for cleaning) 1,042 gpm (1.5 MGD) 

Total capacity (both filters operating) 2,083 gpm (3 MGD) 

Soda Ash Facility 

The Cherry Grove Soda Ash Facility is located on Lee Falls 
Road approximately 2.7 miles downstream of the SSWTP 
along the 18-inch transmission pipeline. The system is 
housed in a steel building that previously housed the 
Cherry Grove Pump Station. The soda ash facility consists 
of soda ash pallet storage, a 500 gallon tank with mixer, 
two metering pumps, and associated piping and 
appurtenances. The soda ash feed system operation 
requires manual addition of soda ash (Na2CO3) to the 
mixing tank, mixing the soda ash with water, and pumping 
the solution into the distribution system using metering 
pumps. According to the City operator, the soda ash is added at 10 lbs/day during plant operation at 
1.5 MGD. 
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Table 4-6. LOS Goal NO. 1 - System Performance with Largest Supply Out of Service 
and WWSS Capacity of 15 MGD 

Storage Facility 
Buildout of 

Existing Service 
Area1 

Buildout of 
Existing Area + 

SoHi1 

Buildout of 
Existing Area + 

SoHi + NoHi1 

Available Emergency Storage    

Total Storage 56.8 MG 56.8 MG 56.8 MG 

Equalizing Storage (6 hrs of 
PHD-MDD) 

2.5 MG 3.4 MG 3.7 MG 

Fire Storage (2 commercial fires) 1.4 MG 1.4 MG 1.4 MG 

Total Available Emergency Storage 2 52.8 MG 51.9 MG 51.7 MG 

Available Emergency Supply    

Initial Willamette Supply 
Capacity 

15 MGD 15 MGD 15 MGD 

Less Cornelius ADD 3 3.5 MGD 3.5 MGD 3.5 MGD 

Total Available Emergency Supply  11.5 MGD 11.5 MGD 11.5 MGD 

Storage Needed to Meet LOS Goal 5    

Average Day Demand (MGD) 4 21.8 MGD 25.1 MGD 37.4 MGD 

Total Available Emergency 
Supply 

11.5 MGD 11.5 MGD 11.5 MGD 

Deficiency in Meeting ADD 10.3 MGD 13.6 MGD 25.9 MGD 

Required Storage (x 2 days) 20.6 MG 27.2 MG 51.7 MG 

Total Available Emergency Storage 2 52.8 MG 51.9 MG 51.7 MG 

Storage Surplus (Deficiency) 32.3 MG 24.7 MG (0.1 MG) 

Storage Surplus (Deficiency), as % of 
Total Available Emergency Storage 61% 48% (0.2%) 

 

1  NoHi – North Hillsboro; SoHi – South Hillsboro; all demand values based on blended demands (90th percentile 
non-industrial, 50th percentile industrial). 

2  Total Available Emergency Storage = Total Storage – Equalizing Storage – Fire Storage. 
3  Assumes during single supply outage that supply is still provided to Cornelius at a rate equal to buildout (2070) 

average day demand.  
4  Average day demands (ADD) for Hillsboro, not including Cornelius or Upper System demands.  
5  Storage needed to meet level of service goal calculated as follows. Deficiency in Meeting ADD = Average Day 

Demand – Initial Willamette Water Supply Capacity. Required Storage = 2 x Deficiency in Meeting ADD. Storage 
Surplus = Total Available Emergency Storage – Required Storage. 

Table 4-7 shows the ability to meet LOS Goal No. 1 based on a range of initial WWSS capacities 
from 5 to 36.2 MGD (build-out), as well as an additional future supply capacity of 16.5 MGD to meet 
needs of the Future Growth Areas. The analysis in Table 4-7 is based on the requirement that as 
demands increase, additional WWSS capacity will need to be added to meet peak day demands. A 
WWSS capacity of 11.9 MGD is required to meet peak day demands of the existing service area 
plus SoHi (including Cornelius). At this WWSS capacity and full SoHi buildout, Hillsboro has 
18.5 MG of storage in excess of LOS goal requirements. A WWSS capacity of 30.6 MGD is required 
to meet peak day demands of the existing area plus SoHi and NoHi. At this WWSS capacity and full 
SoHi and NoHi buildout, Hillsboro has 31.1 MG of storage in excess of LOS goal requirements.  
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Table 4-7. LOS Goal NO. 1 - System Performance with Largest Supply Out of Service 
and Range of WWSS Capacities 

 Storage Surplus (Deficit) in Meeting LOS Goal No. 1 1,2 

Willamette Water 
Supply System 
Capacity 

Buildout of 
Existing Service 

Area 

Buildout of 
Existing Area + 

SoHi 

Buildout of 
Existing Area + 

SoHi + NoHi 

Buildout of 
Existing Area + 

SoHi + NoHi 
+FGA 

5 MGD 12.3 MG Insufficient supply 
to meet PDD 

Insufficient supply 
to meet PDD 

Insufficient supply 
to meet PDD 

10 MGD 22.3 MG 

11.9 MGD 3 26.1 MG 18.5 MG 

15 MGD 32.3 MG 24.7 MG 

20 MGD 42.3 MG 34.7 MG 

30.6 MGD 52.8 MG 51.9 MG  31.1 MG 

36.2 MGD 3 52.8 MG 51.9 MG 42.3 MG 

36.2 MGD + 
16.5 MGD additional 
supply 

52.8 MG 51.9 MG 51.7 MG 49.5 MG 

 

1  Level of Service Goal No. 1 defined as providing water at a rate of ADD for a period of 2 days with the largest 
source out of service. All calculations are based on conservatively assuming supply provided to Cornelius at rate 
equivalent to buildout ADD.  

2  NoHi – North Hillsboro; SoHi – South Hillsboro; all demand values based on blended demands (90th percentile 
non-industrial, 50th percentile industrial). 

3  WWSS capacity of 11.9 MGD corresponds to required capacity to meet PDD for existing service area plus SoHi. 
WWSS capacity of 36.2 MGD corresponds to required capacity to meet PDD for existing service area plus SoHi 
and NoHi.  

4 Supply capacity required to meet PDD of existing service area + SoHi + NoHi exceeds combined Hillsboro 
capacity of JWC and WWSS. For evaluation purposes, it was assumed that an additional supply sufficient to 
meet PDD is available.  

5 For these scenarios, no emergency storage is required to meet the LOS goal. The excess storage shown is total 
storage net of equalizing and fire storage requirements.  

The overall conclusion from this evaluation is that LOS Goal No. 1 will not drive the need for 
additional storage. As new areas develop, the storage needed to meet this LOS goal instead 
becomes lower, as the capacities of the WWSS and JWC supplies become more evenly matched. 

LOS Goal No. 2 – All Supplies Out of Service 

LOS Goal No. 2 is based on a scenario of having no available supply. The goal is to have total 
system storage of at least 1.5 times average day demand, with at least one average day demand of 
in-system storage. Table 4-8 shows storage requirements and surplus/deficiency for overall storage 
(including regional and in-system storage). Table 4-9 shows in-system storage requirements. For the 
evaluation of in-system storage, it was assumed that all storage is available to meet the requirement 
(no allocation for equalizing or fire storage). Both sets of calculations assume Cornelius will use their 
own storage to serve demands. 
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Figure 5-10. Future System (2025) Peak Hour Pressure (including STL PRV limits and pumping from the reservoirs) 
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Figure 5-11. Future System (2040) Peak Hour Pressure (including STL PRV limits and without pumping from reservoirs) 
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Figure 5-12. Future System (Full Capacity) Peak Hour Pressure (including STL PRV limits and no pumping from the reservoirs) 
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Appendix 3-1 Demand Projections Update 
Report 
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Appendix 6-1 Emergency Management and 
Seismic Resiliency Report 
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Appendix 6-2 Upper System Structural 
Assessment Report 
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Assessment 
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Appendix 6-4 Pipeline Fragility Analysis 
Results 
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