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1.0 - EXECUTIVE SUMMARY
The City of Ontario has undertaken this Storm Water System Master Plan in order to
evaluate the condition and capacity of their storm water facilities and to evaluate those
facilities in light of future conditions. This master plan evaluates the existing system in
regards to capacity, City standards and future conditions. Recommendations for
improvements and upgrades necessary to solve existing problems, accommodate future
growth, and meet City, State and Federal objectives in regards to storm water runoff and
storm water quality are presented.
Key to the development of the recommended alternatives was the participation of the
technical review committee. This committee consisted of the Public Works Director,
Steve Gaschler; Engineering staff, Tom Davis and Dan Shepard; Wastewater Treatment
Supervisor, Glen Schoeneman; Storm/Wastewater Collection Supervisor, Don Brown;
and staff from Keller Associates.
1.1

STUDY AREA
Ontario is located along the western border of Idaho along the Snake River in an
area dominated by agricultural activities. The area studied includes the entire area
within the Urban Growth Boundary in addition to other areas that drain into the
City’s storm water system and discharges into the Snake River. The study area is
shown in Figure 1 in Appendix A.
The City’s economy is primarily based on agriculture, livestock and food
processing. The top employers in Ontario include Heinz Frozen Foods, the Snake
River Correctional Institution and the Holy Rosary Medical Center. The City of
Ontario is the largest city in Malheur County, Oregon having a population of
11,140 people. By 2022, the population is expected to grow to 17,000 people.
Parts of the City of Ontario are located in the flood plains of both the Malheur
River and the Snake River, as shown in Figure 3 in Appendix A. The City has
experienced major floods, with the latest occurring in 1982 due to excessive rain
and snowmelt. During periods of extreme high river levels, the City’s storm
system outfalls may be submerged preventing discharge into the river.

1.2

DESIGN CRITERIA
The storm water collection system was evaluated based upon design criteria
determined by the Technical Review Committee (TRC). Initially the Heinz
Frozen Foods (HFF) drainage basin was evaluated to determine the method to
model the sub-basins of each major drainage basin. The results of this evaluation
are presented in Technical Memo #3 included in Appendix B. Based upon the
HFF analysis and the preliminary findings from the other basin models, the TRC
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also decided that the recommended improvements should eliminate all flooding,
and minimize surcharging caused by the design storm event.
1.2.1

Assumptions
In the analysis of the storm water system, several assumptions, agreed
upon by the TRC, were made to develop the model and evaluate Ontario’s
storm water system. These assumptions include the following:
•

For this analysis “free” outfalls to the Snake River or Dork Canal
were assumed. Occasional high river levels that submerge the
storm water outfalls to the Snake River were assumed to not
coincide with the design storm event. A detailed evaluation of
river induced flooding was beyond the scope of this study.

•

The pipes and catch basins in the network are clean of excessive
sediment build-up, collapse or other problems that could impede
flow.

•

Only the major storm water pipelines (primarily 10-inches and
larger) were evaluated.

•

A 25-year, 24-hour, 1-inch cumulative rainfall design storm was
used in the analysis of the pipeline network.

One additional assumption used in the evaluation of future needs was that
the City would adopt a policy that would limit post development storm
water runoff to the pre-development conditions. This would prevent storm
water runoff conditions in the future from becoming more severe because
of new development.
1.3

HYDROLOGIC MODEL
The computer model XP-SWMM was used to calculate the surface water runoff
using the SCS curve number method, and dynamically route the runoff through
the storm water collection system.
The City of Ontario was delineated into 12 major existing drainage basins, which
were then delineated into smaller sub-basins dependent upon elevation, slopes and
runoff direction. Each of the sub-basins was evaluated in regards to certain model
parameters, as discussed in Section 4.
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1.4

EXISTING STORM COLLECTION SYSTEM EVALUATION
AND RECOMMENDATIONS
1.4.1

Existing Pipeline Structural Condition
The City has video recorded approximately 15% of their storm water lines,
with an emphasis on problematic areas. Figure 8 in Appendix A illustrates
the condition of the pipes. The condition of the video recorded lines is
rated in terms of their priority need of replacement or repair.
Keller Associates recommends that the City of Ontario establish an annual
pipeline replacement program. As part of this replacement program, it is
recommended that pipelines less than 12-inches in diameter be replaced
with at least a 12-inch pipeline. Assuming an average remaining pipeline
life of 40 years, approximately 5,900 feet of pipe should be replaced
annually costing approximately $273,000 a year.

1.4.2

Irrigation and Drainage Districts
The majority of the storm conveyance system within the City of Ontario is
under the jurisdiction of the City with the exceptions of the Stewart Carter
Canal and the 48-inch pipeline that conveys the Stewart Carter flows
through Ontario, the Dork Canal, and a 24-inch line that runs from south
of SW 4th Avenue north through the Waterford Subdivision and discharges
in to the Dork Canal. These lines are under the jurisdiction of the Owyhee
Ditch Company and Irrigation District and the Malheur Drainage District.
A jurisdictional map is included as Figure 9 in Appendix A. These
districts provide irrigation water to the agricultural land surrounding and
throughout the City of Ontario and they transport the runoff from these
lands to the river. There is an overlap between these lines and the storm
water system requiring that cooperation be maintained between the City
and these entities so that the joint use of the facilities can be continued.
Interagency agreements should be reviewed and updated between the City
and the Districts to outline each entity’s responsibilities in regards to water
quality, storm water runoff and the maintenance and operation of the
jointly used facilities. Elements that should be included in this
interagency agreement were discussed with the TRC and are included in
Appendix E.

1.4.3

Collection System Evaluation and Recommendations
Refer to Figures 6, 7, and 11 through 16 in Appendix A for illustrations of
the basin delineations, and Figures 18 and 21 for an illustration of the
recommended improvements. Evaluations and recommendations are
presented for each of the major basin areas below.
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Wal-Mart Drainage Basin (see Figure 11)
This drainage basin is approximately 53 acres located just north of East
Idaho Avenue and east of I-84. The storm water drains to the north to a
trunk line that drains east and discharges through a 36-inch tidal flex valve
into the Snake River. Model results indicate that the design storm results
in no flooding and only minimal surcharging through the pipes in this
basin. The TV logs showed that the pipelines in this basin were in fair to
good condition with no areas needing repair at this time.
No
improvements are recommended at this time.
Kmart Drainage Basin (see Figure 11)
This 28 acre drainage basin is located just south of East Idaho Avenue and
between I-84 and the Snake River. The area is primarily paved parking
lots and large commercial buildings. The storm water flows to the north
and then to the east to ultimately discharge into the Snake River. The
pipelines in this basin are surcharged during a design storm event resulting
in some flooding, as shown in Figure 10. As shown in Figure 8, the lines
that were video recorded in this basin were determined to be in fair
condition. Refer to Figures 8, 11 and 21 in Appendix A.
The following are recommended improvements for this basin:
•

Upsize the 15-inch line along the north side of the Ernst parking lot
from the outfall west to the manhole just west of East lane with a
24-inch pipeline.

•

Upsize the north half of the 15-inch line along East Lane with a
24-inch pipeline.

•

Add a cleanout at the south end of the eastern most line in the
drainage basin.

Heinz Frozen Foods (HFF) Drainage Basin (see Figure 12)
The Heinz Frozen Foods (HFF) drainage basin was initially evaluated to
determine the method to model the sub-basins of each drainage basin, with
the discussion and results reported in Technical Memo #3 included in
Appendix B. This basin covered an area of approximately 330 acres, with
32 acres of on-site retention. The pipelines in this basin were found to be
surcharged with flooding in some areas during a design storm. The pipes
in this drainage basin were also found to be in relatively good condition
where video recorded with only one area needing repair in the next 20
years. See Figures 8, 12, and 21 in Appendix A.
The following are the recommended improvements for this basin:
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•

Correct the adverse pipeline grade or reverse flow condition
between SE 5th Avenue and SE 4th Avenue along SE 4th Street

Double Trunk Line Drainage Basin-Downtown Ontario (see Figure 13)
This drainage basin covers the area immediately west of the railroad and
has two major trunk lines running north through downtown Ontario. One
of the trunk lines carries the storm water runoff from the majority of the
downtown area, with the other trunk line carrying primarily agricultural
runoff from south of SW 18th Avenue and the TVCC ball parks, and storm
water runoff from a relatively small residential area between SW 18th
Avenue and the Alameda soccer fields. The 24-inch trunk line that
conveys the agricultural runoff is one of the older lines in the City of
Ontario and have areas needing replacement or repair. Both lines are
surcharged during the design storm event with significant flooding near
the Treasure Valley Community College (TVCC) campus (see Figure 13).
The recommended improvements are outlined under the Park Boulevard
Basin discussion.
Park Boulevard Drainage Basin (see Figure 14)
The Park Boulevard drainage basin encompasses a 550 acre area east of
SW Alameda Drive and Verde Street and west of the Double Trunk line
drainage basin. The pipes in this basin are in fair to good condition with
only a few inventoried areas needing replacement or repair in the next 1520 years. This line does surcharge during a design storm event with areas
of flooding throughout the basin. The reason for the flooding can mostly
be attributed to inadequate capacity in the downstream storm lines.
The recommended improvements in this basin include combining this
basin with the Double Trunk Line Basin. Improvement alternatives are
discussed in Section 7.1.4. The following outlines the recommended
improvement plan for these two drainage basins (refer to Figure 18 in
Appendix A):

197032/3/03-380

•

Upsize and re-route the trunk line from SW 11th Avenue north to
the outfall from a 24-inch line to a 42-inch line.

•

Connect the Park Boulevard trunk line to the above mentioned 42inch trunk line along SW 4th Avenue with a 42-inch line and also
near the TVCC campus with a 24-inch line.

•

Upsize the 12-inch line along SW Alameda Drive from just south
of SW 6th Avenue where the irrigation water enters the system,
north to SW 4th Avenue with a 15-inch line and limit the inflow at
this sight to 0.33 cfs.
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•

Replace the 8-inch line along SW 10th Avenue between SW 2nd
Street and SW 3rd Street with a 12-inch line.

•

Redirect the irrigation water south of SW 18th Avenue and to SW
11th Street to flow south.

•

Limit the irrigation inflow upstream of the TVCC ballparks to 3.5
cfs.

•

Limit the irrigation inflow at the intersection of Alameda Drive
and SW 14th Avenue to 1.0 cfs.

•

Construct desiltation/sedimentation basins before the irrigation
water enters the storm water pipe network at the TVCC ball parks
and at SW 8th Street.

•

Repair the sewer crossing on NW 2nd Avenue between NW 3rd
Street and NW 4th Street.

Stewart Carter Canal and Verde Road Basins (see Figure 15)
The Stewart Carter Canal and Verde Road Drainage Basins overlap areas
with the Stewart Carter Canal conveying mainly irrigation water with
minimal inflow from storm water, and the Verde Road storm water system
conveying the City’s storm water runoff. The Stewart Carter Canal is
piped through the City along Verde Road parallel to the Verde Road trunk
line and both ultimately discharge into the Dork Canal. There is one area
in need of repair along the Verde trunk line, and both lines are slightly
surcharged during the design storm event. There is no flooding predicted
by the model. See Figures 8 and 15 in Appendix A.
The only recommended improvement in this basin is to fix the collapsing
30-inch pipe at Verde and NW 4th Avenue.
NW 7th Avenue Drainage Basin (see Figure 16)
The NW 7th Avenue basin covers a small area of 36 acres near the western
end of Hunter Lane and along NW 7th Avenue. There are no flooding or
pipe condition problems known in this basin. There are no recommended
improvements in this basin.
Waterford Subdivision Drainage Basin (see Figure 16)
This basin encompasses the new development in the Waterford
Subdivision between SW 4th Avenue and NW 4th Avenue. The line
through this basin is under the jurisdiction of the Malheur Drainage
District and a new pipe was constructed with a new alignment through this
subdivision. This basin also carries subsurface agricultural runoff from
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the fields southwest of Ontario to discharge into the Dork Canal.
According to the model, the pipes in this basin have adequate capacity to
carry the storm water runoff and agricultural runoff without major
surcharging and no flooding. There are no recommended improvements
in this basin.
Dorian Street Drainage Basin (see Figure 16)
This basin consists of a combination of open ditches and storm water. For
this analysis only the storm water pipelines were evaluated. This basin
does convey some irrigation water in addition to the storm water runoff
through the basin to discharge into an open channel that flows to the Dork
Canal. There is no flooding predicted by the model and the pipelines seem
to have adequate capacity for a 24-hour 1-inch storm in addition to the
irrigation runoff. There are no recommended improvements in this basin.
SW 4th Avenue Drainage Basin (see Figure 16)
The SW 4th Avenue drainage basin facilities were constructed by the
Oregon Department of Transportation as part of a SW 4th Avenue
improvement project. This system conveys the runoff from SW 4th
Avenue in addition to other small areas of runoff south of the road. The
runoff from this basin discharges into the Dork Canal just north of the
airport. The storm water lines are surcharged during the design storm
event, but no flooding is predicted.
The only improvement recommended for this basin is to construct a
desiltation basin for the agricultural runoff before entering the storm water
pipeline (see Figure 21).
1.5

WATER QUALITY ISSUES
Historically storm water management has emphasized flood control. With recent
federal regulations addressing the potential impacts of storm water on
groundwater and surface water quality, water quality issues have been gaining
importance.
Federally regulated programs include the following:
the
Underground Injection Control (UIC) program, the National Pollutant Discharge
Elimination System (NPDES) program, Total Maximum Daily Loads (TMDLs)
and Water Quality Management Plans prepared for 303(d)-listed water quality
limited waters.
1.5.1 UIC Program
The Department of Environmental Quality (DEQ) administers the
Underground Injection Control (UIC) Program in Oregon. This program
was initially enacted in 1974 to manage fluid injection underground, in
order to protect groundwater aquifers from contamination. Injection
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activities must all be authorized through DEQ, including storm water
systems.
1.5.2

NPDES Program
DEQ has selected Ontario to be evaluated in regards to storm water
controls. At this time, Ontario has not been included in the NPDES
program, but may be in the future as a result of the completion and
approval of the Total Maximum Daily Loads (TMDLs).

1.5.3

Total Maximum Daily Loads (TMDLs) and Water Quality
Management Plan (WXMP)
As part of a watershed approach to water quality problems, the State of
Oregon is developing a Total Maximum Daily Load (TMDL) and Water
Quality Management Plan (WQMP) for each water body that does not
meet water quality standards. Ontario is located on the upstream Snake
River segment of the Snake River-Hells Canyon TMDL reach. This
segment is listed as water quality limited due to concerns over bacteria,
dissolved oxygen, mercury, nutrients, pH, sediment and temperature.

1.5.4

Ontario Storm Water Pollutant Loadings
A water quality monitoring project, funded through an Oregon Watershed
Enhancement Board (OWEB) grant, was initiated to assess pollutant
loadings of urban storm water and agricultural runoff from the City of
Ontario system. The OWEB project was initiated to obtain baseline water
quality and flow information necessary for an assessment of existing
conditions, and to identify potential storm water impacts in the Snake
River watershed. The OWEB project was also intended to help clarify the
water quality and quantity being generated from the City and the Drainage
Districts, since future water quality improvements will involve shared
costs and responsibilities with irrigation and drainage districts.

1.5.5

Storm Water Management Practices
Should a Phase II MS4 permit be required in the future, the City would be
obligated to implement storm water management practices that achieve the
six minimum measures for reducing storm water pollution impacts.
Ordinances, policies and programs need to specifically address these six
measures:
•
•
•
•

197032/3/03-380

Public Education
Public Involvement
Illicit Discharge Detection and Elimination
Construction Site Runoff Control
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•
•

Post-Construction Runoff Control
Pollution Prevention in Municipal Operations

The permit requires that the City establish measurable goals for evaluating
the success of each of these measures. Target dates for implementing each
measure would then be identified.
1.5.6

Maintenance Impacts
Since sediments can carry attached pollutant loads, such as nutrients and
mercury, reduction of sediment loading can provide multiple water quality
benefits. Reduction of solids concentrations may allow Ontario’s storm
water discharges to meet the TMDL for both TSS and phosphorus.

1.6

MASTER PLAN
As the City of Ontario grows and more land becomes developed, greater
storm water runoff volumes will result due to the increased impervious
land area. The City of Ontario is encouraged to limit post-development
flows to pre-development conditions, by encouraging onsite detention and
retention facilities. Retention facilities are designed to hold or retain all
storm water on-site. Detention facilities also provide on-site storage, but
allow for storm water to leave the site through a controlled lower flow rate.
In addition to the priority improvements discussed previously and shown
in Figures 11, 12, 15, 16, and 18, Figure 21 illustrates further
improvements to be completed as part of the Master Plan. These include
the following:

197032/3/03-380

•

Construct an onsite retention basin for the drainage area
immediately west of the railroad and south of I-84.

•

Encourage onsite retention facilities for the industrial area south of
the HFF drainage basin (SE 9th Street) and east of the railroad as
additional development occurs.

•

As development occurs near Kendall Pit, construct a new 18-inch
storm water pipeline to carry the runoff from SE 10th Street and SE
9th Avenue south to Kendall Pit.

•

Preserve lands identified in Figure 21 for future water quality
treatment needs.
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1.7

SUMMARY OF COSTS AND RATE IMPACTS
1.7.1

Estimate of Most Probable Cost
Table 1.1 summarizes the improvements and their associated costs. A
more detailed estimate of most probable cost is presented in Appendix F.
TABLE 1.1
ESTIMATE OF MOST PROBABLE COST

Priority I Improvements (2003)
Project Cost*
Double Trunk
Downtown Improvement-Alternative A
$1,456,200
Line and Park
Blvd Basin:
Double Trunk
TVCC Sedimentation Basin/Structure
$25,000
Line Basin:
Repair Sanitary Sewer Pipe Crossing on NW 2nd Ave
$4,000
Repair area around Pennington Drive
$15,000
HFF Basin:
Correct reverse grade on SE 4th St. between SE 4th Ave and
$14,000
SE 5th Avenue
Verde Street
Replace 30” Collapsing Pipe Section at Verde and NW 4th
$3,040
Basin:
Avenue
Kmart Basin:
Add Cleanout south of ODOT office on SE Kendall Road
$2,000
Upsize 15-inch along East Ln and north of Kmart/Ernst
$67,350
Parking
Miscellaneous Replace 30-ft section of concrete pipe on SE 11th Avenue
$4,375
Basins:
Miscellaneous Smaller Sedimentation Basins/Structures
$20,000
Kendall Pit 18-inch Pipeline from SE 9th Ave to SE 5th Ave
$53,475
TOTAL PRIORITY I
$1,664,440
Priority II Improvements (2010)
Double Trunk
Downtown Improvement-Alternative A
Line and Park
Blvd Basin:
Double Trunk
Replace 15-inch on NW 4th Ave. between NW 2nd St. and
Line Basin:
NW 3rd St.
TOTAL PRIORITY II
Priority III Improvements (2015)
Double Trunk
Replace 21-inch along SW 11th Ave north of TVCC
Line Basin:
ballparks
Park Blvd
Replace 24-inch along SW 4th Ave west of Park Blvd.
Basin:
Replace 8-inch with 12-inch south of Sears Dr.
Replace 12-inch along SW 5th Ave west of SW 12th St.
TOTAL PRIORITY III
TOTAL PROJECT COST

$101,770
$13,180
$114,950

$22,050
$37,580
$6,900
$8,770
$75,300
$1,854,690

*Project Cost includes engineering and contingencies
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1.7.2

Total Estimated Annual Costs
Table 1.2 below summarizes the projected annual costs for operation,
maintenance, repair, replacement and Priority I bonding. Details of these
annual costs are provided in Appendix F. Future storm water fees are
projected on the basis of generating annual revenue of $652,262.00 to
equal the projected annual costs.
TABLE 1.2
ANNUAL COST SUMMARY
Item

Sewer line/catch basin cleaning
Pipeline TV Inspection
Labor Costs
Equipment and Testing
Bond Repayment (4.5% for 20 yrs)
Misc. Capital Improvements
Projected Replacement Costs
TOTALS

1.7.3

Annual
Cost
$76,117
21,204
37,000
50,000
$127,955
40,000
$273,286
$652,562

Running Totals
$76,117
$97,321
$134,321
$184,321
$312,276
352,276
$652,562
$652,562

Existing Storm Water User Fees
In 1980 the City of Ontario passed a resolution instituting storm drainage
user fees, which have been only raised once in 1984 by approximately 5
percent. The initial residential and industrial user rates were developed
based on the cost per square foot amount of impervious area. It was
assumed that a residential user would have 2,500 square feet of
impervious area per lot. This 2,500 square feet of impervious area was
assumed to equal one equivalent storm water user. The actual impervious
area on industrial properties was divided by this 2,500 square feet area to
determine the equivalent storm water user rate for each industrial user. A
flat rate of $6.41 per commercial business was established, which was not
based on impervious area. There is a significant disparity between the
dollar amounts paid by commercial users and the amount of impervious
area on their individual lots. Thus there is a significant disparity between
the rates paid and the volume of storm water generated on commercial lots.
Due to these disparities, a new rate structure is proposed in the next
section for the City’s consideration.
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1.7.4

Potential User Rate Structure and Impact
A new user rate is hereby proposed that will be based completely on
impervious area of each user. A summary of the various user categories is
shown below in Table 1.3. This table indicates that there are 4,393
residential storm water users and that each user is assumed to have 2,500
square feet of impervious area per lot. For commercial and industrial
users, it has been assumed that 85 percent of the commercial area will be
impervious and 90 percent of the industrial area will be impervious.
The new impervious area assessment structure could be applied under two
separate conditions:
Condition 1 - All Existing Zoned Area: This condition assumes
that storm water assessments will be made to all zoned land within
the City whether it is developed or not.
Condition 2 - Existing Developed Area: This condition assumes
that storm water assessment will be made only to land within the
City that is presently developed.
Table 1.3 indicates the total number of residential lots and commercial
and industrial acreage that would be assessed under both conditions.
As can be seen, the major difference would be in the acreage of industrial
land being assessed. An industrial acreage reduction of 90 percent from
541 acres for existing zoned area to 54 acres for existing developed area
would be seen.
TABLE 1.3
SUMMARY OF STORM WATER USERS AND AREAS

Category

Number
of Users

Industrial
Commercial
Residential

4393
536
18+

Impervious
Area
Assumption
2,500 sq ft/lot
85% of Area
90% of Area

Existing
Zoned
Area
4,393 lots
569.9 Acre
541.4 Acre

Assumed
Percent
Developed
100%
70%
10%

Existing
Developed
Area
4393 lots
399 Acres
54 Acres

General Assumptions:
1) All storm water users will be charged on the basis of impervious area
on their property
2) Actual monthly user charges were calculated and are presented in this
report on the basis of:
− Residential – Per Equivalent Dwelling Unit (2,500 sq ft)
− Commercial – Per 10,00 square feet of commercial property
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− Industrial – Per 10,000 square feet of industrial property
Implementing this new user rate philosophy, and assuming that the new
user rates would need to generate the projected annual cost of $625,562,
the projected storm water user fees are shown below in Table 1.4. Table
1.4 makes a comparison between the 1984 existing storm water rates and
the rates that would be charged under both Conditions 1 and 2 as
described above. As can be seen from Table 1.4, the residential rates
would double if all zoned land were assessed and would almost quadruple
if only developed land were assessed. Table 1.4 also illustrates that
commercial user charges would increase astronomically, while industrial
user charges would basically double for zoned land and quadruple for only
developed land. If the total zoned land (condition 1) user rates were
assessed to only the developed property, (condition 2) the annual storm
water revenues that would be generated would be $326,490 as shown by
Note 5 in Table 1.4.
This annual revenue of $326,490 would cover the cost for annual
operation, maintenance, and bond costs for Priority I improvements (a cost
of $312,276 – see Table 1.2).
TABLE 1.4
PROPOSED MONTHLY USER RATES VERSUS EXISTING RATES
Category
Residential
Commercial
½ acre lot
1 acre lot
5 acre lot
Industrial
½ acre lot
1 acre lot
5 acre lot
Annual
Revenue

1984
$1.16 Per ERU
$6.41 Per Business
$6.41
$6.41
$6.41
$4.183 Per 10,000 sq ft
$9.10
$18.21
$91.04
$113,610

2003 Zoned Land1
$2.44 Per ERU
$8.31 Per 10,000 sq ft
$18.10
$36.20
$180.99
$8.80 Per 10,000 sq ft
$19.17
$38.33
$191.66
$625,5624

$326,4905

2003 Developed Land2
$4.68 Per ERU
$15.90 Per 10,000 sq ft
$34.63
$69.26
$346.30
$16.83 Per 10,000 sq ft
$36.66
$73.31
$366.56
$625,562

Notes:
1) Assumes that 100% of the land zoned as commercial and industrial within
the City of Ontario will be assessed a storm water fee
2) Assumes that only the developed lands within the City of Ontario will be
assessed a storm water fee. Assumes that only 10% of the industrial zoned
land and 70% of the commercial zoned land is currently developed and,
therefore, will be assessed
3) Assumes for the existing rates that existing industrial lots are 90%
impervious

197032/3/03-380

1 - 13

July 2003

City of Ontario Storm Water Master Plan

4) Assumes that 100% of the zoned land is assessed a storm water fee
5) Assumes that only 70% of the commercial zoned land and 10% of the
industrial zoned land is developed and assessed a storm water fee at the same
rate as if all, developed and undeveloped, zoned land was assessed

In light of the fact that the storm water user rates could significantly
increase, it may be appropriate to complete a separate, more detailed storm
water fee user rate analysis. A new rate structure could be developed that
would provide a gradual increase in storm water fees to accomplish only
the most urgent and needed storm water improvements with perhaps other
City general fund revenues.
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2.0 – STUDY AREA
2.1

SERVICE AREA
The City of Ontario, Oregon is the largest city in Malheur County with a
population of 11,140 people. It is located just west of the border of Idaho along
the Snake River in an area dominated by agricultural activity. The study area for
this storm water study and master plan includes the area within the Urban Growth
Boundary and additional areas that drain into the City storm water system.
Approximately 4,010 acres that drain into the storm water conveyance system and
an additional 3,520 acres on the perimeter of Ontario were considered in the
master planning portion of this study. The area studied does not include the
municipal airport, which recently constructed an independent on-site storm water
detention facility, and the adjacent municipal golf course. Figure 1 illustrates the
study area boundaries for both the existing and future systems.
2.1.1

Geography and Soils
The City of Ontario is located at the confluence of the Malheur and Snake
River, with the Snake River running along the eastern and northeastern
edge of the City and the Malheur River running north of the City parallel
to the Dork Canal, a major drainage canal. The City is not bound by any
natural geographical features to the west and south, which is primarily
agricultural land. The City is located on an old lake terrace and alluvial
valley fill.
The geologic history of the Ontario region shows the effects of both
volcanic and glacial forces in forming the present valley. The soils that
have resulted from volcanic sediments, lava flows, and continuous
deposits influence the runoff rate for precipitation; therefore, significantly
impacting the planning, design and construction of a storm water system
for the area.
The United States Department of Agriculture Natural Resource
Conservation Service (NRCS), formerly the Soil Conservation Service
(SCS), maintains soil maps that were used to identify soil types for this
study. Table 3-1 summarizes the characteristics of each soil type and the
approximate extent of each soil is shown in Figure 4. SCS classifications
indicate the effect soils will have on the infiltration and drainage of storm
water.
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TABLE 2.1
ONTARIO SOIL TYPES

Soil
#
20
31
34
12A
13A
25A
25B
25C
25D
25E
30A
33A
33B

Soil Type
Notus-Falk Variant
Complex
Stanfield Silt Loam
Umapine Silt Loam
Garbutt, 0-2% slopes
Greenleaf, 0-2%
slopes
Owyhee, 0-2% slopes
Owyhee, 2-5% slopes
Owyhee, 5-8% slopes
Owyhee, 8-12%
slopes
Owyhee, 12-20%
slopes
Sagehill, 0-2% slopes
Turbyfill, 0-2%
slopes
Turbyfill, 2-5%
slopes

Runoff

Erosion
Potential

Transmission
Rate (in/hr)

Hydrologic
Soil Group

Slow
Slow
Slow
Slow

Severe
Slight
Slight
Slight

0.05-0.15
0.05-0.15
0.0-0.15
0.15-0.30

C
C
C/D
B

Hydrologic
Soil Group
Description
Sandy Clay
Loam
Silt Loam
Silt Loam
Silt Loam

Slow
Slow
Slow
Medium

Slight
Slight
Slight
Moderate

0.15-0.30
0.15-0.30
0.15-0.30
0.15-0.30

B
B
B
B

Silt Loam
Silt Loam
Silt Loam
Silt Loam

Medium

Moderate

0.15-0.30

B

Silt Loam

Rapid

Severe

0.15-0.30

B

Slow

Slight

0.15-0.30

B

Slow

Moderate

0.15-0.30

B

Slow

Moderate

0.15-0.30

B

Silt Loam
Fine Sandy
Loam
Fine Sandy
Loam
Fine Sandy
Loam

As Figure 4 and Table 3-1 show, the majority of the soil in the study area
consists of silt loam or sandy clay loam. The hydrologic soil group
designation is dependent upon the infiltration rate of the soil. The soil
designations that are prevalent in Ontario are B, C and D, and are defined
in the Urban Hydrology for Small Watersheds Technical Release 55 (TR55) revised in June 1986, included in Appendix C and summarized as
follows:
Group B: These soils have moderate infiltration rates when thoroughly
wetted and are primarily moderately deep to deep. These soils are
moderately well to well drained soils, have moderately fine to moderately
coarse textures, and a moderate rate of water transmission
Group C: These soils have a low infiltration rate when thoroughly wetted,
and are primarily soils with a layer that impedes downward movement of
water. These soils have moderately fine and fine texture, and a low rate of
water transmission
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Group D: These soils have a high runoff potential, due to a very low
infiltration rate when thoroughly wetted. These soils are primarily clay
soils with high swelling potential, soils with a permanent high water table,
soils with a claypan or clay layer at or near the surface, and shallow soils
over nearly impervious material, and have a very low rate of water
transmission.
The Hydrologic Soil Group influences the selection of the SCS “Curve
Number (CN)” used in hydrologic models for predicting storm water
runoff. The selection of the SCS Curve Number is addressed later.
2.1.2

Topography
The elevation in the area ranges from about 2,130 feet along the Snake
River to about 2,200 near the Ontario Airport to the west of the City. The
City is relatively flat with a gentle slope towards the north and northeast.
There is a relatively significant slope, dropping north, just south of the
Dork Canal forming a distinct ridge along the north edge of Ontario. This
feature and other elevation changes are illustrated in Figure 2.

2.1.3

Climate
Oregon State University’s College of Oceanic and Atmospheric Sciences
regularly monitors and records climatic conditions around Oregon from
stations located in nine different climatic zones. Ontario is located in
Climatic Zone 9 with stations at Ontario KSRV and the Malheur
Experimental Station.
The City of Ontario experiences weather similar to southwest Idaho, but
significantly different than the western half of Oregon. The average
temperature in the winter is about 25°F with the summer average being
75°F. The extremes range from -25°F to 110°F, with annual average
temperature of 50.5°F.
Snowfall generally occurs between November and March with an average
yearly snowfall of 18.7 inches. The total precipitation average is 9.45
inches per year. The driest months of the year are July and August with an
average total monthly precipitation of about 0.30 inches.

2.1.4

Historical Flooding
The City of Ontario is situated such that the Snake River forms a large
bend along the north and east side of Ontario. The Malheur River runs
along the north side of Ontario before discharging into the Snake River.
According to the 1983 Storm Water Management Plan developed by
Century West Engineering Corporation, the Malheur and Snake Rivers

197032/3/03-380

2-3

July 2003

City of Ontario Storm Water Master Plan

have been responsible for numerous flooding problems in Ontario. Two
large flooding events occurred in 1952 and 1957 as a result of rain and
snowmelt. A similar event occurred on February 15, 1982 requiring
homes to be evacuated due to the Malheur River flooding. This same
event caused the level of the Snake River to rise 18 inches in two days.
The Boley Creek dam (1963), Warm Springs dam and the Agency dam
alleviate the flooding along the Snake and Malheur Rivers. Flood hazard
maps showing the 100-year and the 500-year flood were prepared by the
Federal Emergency Management Agency (FEMA). The FEMA 100-year
and 500-year flood boundaries were superimposed on the City’s base
mapping to create Figure 3. In July 2001, Holladay Engineering Co.
compared the FEMA maps to previous work completed by the Army Corp.
of Engineers (1974) for a development near the Dork Canal. They
suggested that the flood plain boundaries near the Dork Canal may extend
further to the south than the FEMA maps suggest for both the 100-year
and the 500-year events.
According to interviews with City staff, historical flooding has also
occurred as a result of ice jams that cause water to backup. The ice jams
occur as large chunks of ice become logged at locations such as the bridge
crossing between Ontario and Fruitland.
The majority of the storm water runoff from the City of Ontario ultimately
discharges to the Snake River. High water levels in the Snake River have
resulted in flooding as river water has backed up into storm water lines.
More recently, the City of Ontario installed 24” and 42” Tidal-flex valves
that allow flow to leave the storm drain system while prohibiting flow
from entering the storm system. Figure 5 shows the location of the valves.
A Tidal-flex valve is designed to allow flow to leave the storm drain
system with as little as one inch of head differential. The valves are also
designed to prevent flow from entering the storm system from the river for
back flow pressures up to 5 psi (11.5 feet).
During periods of high river levels, it may be difficult or impossible for
the City’s storm system to provide enough head or pressure to allow the
storm water to leave the City, thus causing flooding within the City of
Ontario. This study does not address the frequency or probability of a
storm event in Ontario occurring simultaneously with high river levels.
For the purposes of this study, the storm water outfalls were assumed to be
free, or unrestricted, outfalls.
2.2

ECONOMY
Originally the City of Ontario’s economy was primarily gold mining, but is
currently driven mainly through agriculture, livestock and food processing. The
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primary crops are onions, russet potatoes, sugar beets and peppermint. Within the
City of Ontario itself there are a total of 17 manufacturing companies with the top
five employers being Heinz Frozen Foods (9.9% of Ontario’s population), Snake
River Correctional Institution (9.0%), Holy Rosary Medical Center (4.3%),
School District 8-C (3.4%) and Treasure Valley Community College (2.3%).
2.3

POPULATION
The City of Ontario currently has a population of 11,140 according to the Portland
State University (PSU) Center for Population Research July 2002 estimates based
upon past Census data and housing and group quarters information. Census data
from 1900 to 2000, and annual population estimates from PSU from 1990 to 2002
form the basis for the twenty year growth projection used by this study.
Table 2-2 shows the population since 1900. This data indicates that Ontario has a
historical 2.1% growth rate. Chart 2-1 compares the historical statistics and
estimates to a 2.1% exponential growth curve.
TABLE 2.2
POPULATION PROJECTIONS
Year
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2001
2002
2007
2012
2017
2022

197032/3/03-380

Census
445
1,248
2,039
1,941
3,551
4,465
5,101
6,523
8,814
9,392
10,985

PSU

11,140
11,140
12,373
13,743
15,265
17,000
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CHART 2.1
ONTARIO, OREGON PROJECTED POPULATION
18000
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Census/PSU Estimates
Projected Population (2.1%)
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This report uses a design population of 17,000 for the year 2022, which is consistent with
previously adopted water and sewer master plans.
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3.0 - DESIGN CRITERIA
3.1

TECHNICAL REVIEW COMMITTEE AND DESIGN CRITERIA
The storm water collection system was evaluated based upon design criteria
determined by the Technical Review Committee (TRC). This committee
consisted of the Public Works Director, Steve Gaschler; Engineering staff, Tom
Davis and Dan Shepard; Wastewater Treatment Supervisor, Glen Schoeneman;
Storm/Wastewater Collection Supervisor, Don Brown; and staff from Keller
Associates. This committee met monthly throughout the development of the
Master Plan to discuss and evaluate system analysis results and make decisions
regarding the recommended improvements.
Initially the Heinz Frozen Foods (HFF) drainage basin was evaluated to determine
the method to model the sub-basins of each major drainage basin. The results of
this evaluation are presented in Technical Memo #3 included in Appendix B. As
part of this evaluation the HFF basin was delineated into 55 sub-basins with every
storm water pipe inputted in the model. In comparison with this detailed model, a
simplified version with 15 basins and only the storm water lines with a diameter
greater than 12-inches were inputted in the model. When compared, the results
indicated that the peak flows from the detailed model and the skeletonized model
did not differ significantly. It was concluded that the major basins did not need to
be delineated into many smaller basins in order to produce reliable results.
As part of the analysis of the HFF Drainage Basin improvements were developed
based on two design criteria: improvements to reduce all surcharging and
improvements to only reduce flooding. These two alternative improvements were
presented to the TRC, along with preliminary results from the other drainage
basins throughout Ontario. Based upon the amount of surcharging throughout the
existing storm water system during the 25-year design storm event (refer to Figure
10), the TRC decided that the recommended improvements should eliminate all
flooding and minimize surcharging.

3.2

ASSUMPTIONS
In the analysis of the storm water system, several assumptions were made to
develop the model. These assumptions include the following:
•

During extreme events, the river level may be high enough that the storm
water would not leave the City of Ontario. For this analysis “free” outfalls
to the Snake River or Dork Canal were assumed.

•

The pipes and catch basins in the network are clean of sediment build-up,
collapse or other problems that could impede flow. The catch basins were
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also assumed to have adequate capacity to accept all the storm water
runoff and discharge directly into the storm water collection system.
•

Only the major storm water pipelines (primarily 10-inches and larger)
were evaluated. No in-depth analysis was completed for the collector
lines.

•

Currently, the western half of the storm water system discharges into the
Dork Canal, which then carries the runoff to the Snake River. It was
assumed that the City will continue to use the Dork Canal as part of the
storm water system and as such, consideration was taken when
determining future water quality improvements to meet state and federal
requirements.

•

The study area defined in Figure 1 was used as the outer limit of the future
storm water system expansion. The areas not currently developed should
be required to limit the post development runoff volumes to the
predevelopment or current runoff levels. This requirement will allow the
expansion and development of the City without increasing the volume or
adversely affecting the water quality of the storm water discharge into the
Snake River.

•

Several sections of natural channels were modeled as part of the ditch and
culvert analysis presented in Section 5. The cross sections of these open
channels were based upon City provided survey information and assumed
to be constant for the lengths between the cross sections.

•

Where irrigation runoff entered the City’s storm water system, the flow
was approximated. Average peak month flows at these sites were
assumed to coincide with the design storm event. Where actual flow data
was not available, base irrigation flows were estimated based on the
testimony of Ontario staff.
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4.0 - HYDROLOGIC MODEL DEVELOPMENT
4.1

INTRODUCTION
The modeling program XP-SWMM2000 v8.5 was used to estimate storm water
runoff from the study area. The XP-SWMM2000 program simulates the surface
water runoff for storm water basins and dynamically routes the runoff through a
storm water collection system to the outfall. The model requires several input
parameters which determine the runoff: basin characteristics, design storm size
and time, and pipeline and open channel characteristics.

4.2

MODEL PARAMETERS
The City of Ontario was delineated into 12 major Drainage Basins, which were
further divided into sub-basins. The basin delineation is shown in Figures 6 and 7
and the basin parameters are summarized in Table 4-1. Appendix C contains a
summary of the parameters and location description of each of the sub-basins.

Drainage
Basin

Subbasin

Area
(acre)

Double Trunk Line
Storm water Line

TABLE 4.1
RUNOFF BASIN PARAMETERS

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15

7.0
11.7
12.5
14.9
15.9
23.0
27.9
15.6
46.6
23.0
8.7
57.0
67.6
25.3
68.9

197032/3/03-380

%
Length Width
Imperv.
(ft)
(ft)
24.1%
24.1%
24.1%
27.6%
27.6%
27.6%
27.6%
27.6%
27.6%
27.6%
24.1%
24.1%
24.1%
20.7%
20.7%

490
600
700
550
600
700
1100
525
1375
550
400
1400
1200
600
800

4-1

624
849
779
1183
1152
1429
1104
1291
1477
1825
943
1773
2455
1837
3752

Slope

CN

Tc
(min)

0.004
0.004
0.004
0.002
0.003
0.004
0.002
0.001
0.004
0.003
0.005
0.002
0.003
0.004
0.003

76
76
76
77
77
77
77
77
77
77
76
76
76
75
75

22.0
24.8
20.7
20.8
17.6
19.5
34.8
25.0
33.2
24.5
7.0
38.6
29.3
22.1
32.8

July 2003

NW 7th Ave

E3

35.7

9.2%

1400

1110

0.002

72

9.0

SW1
SW2
SW3

22.3
29.4
43.8

90.0%
13.6%
16.4%

5910
1010
1120

190
1269
1704

0.004
0.003
0.010

95
73
74

41.8
37.7
46.0

Verde Street

Stewart
Carter
Canal

Park Boulevard

Double Trunk line
Irrigation Line
Waterford
Dorian

Subbasin
B0
B1
B2
B3
B4
B5
B6
B7
C0
C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
C11
C12
D0
D1
D2
D3
D7
D4
D5
D6
D8
D9
D10
E0
E1
E2

SW 4th
Ave

City of Ontario Storm Water Master Plan
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Area
%
(acre) Imperv.
60.1 Minimal
92.1
9.4%
36.5
13.1%
80.0
5.5%
68.3
0.9%
3.3
20.5%
15.5
39.0%
3.2
10.5%
74.4
3.3%
21.8
16.9%
29.7
13.1%
34.1
20.0%
17.3
21.6%
33.0
28.8%
24.7
37.2%
22.8
65.9%
70.4
32.7%
80.2
21.0%
57.0
21.9%
85.5
4.9%
34.6
6.0%
102.7
0.0%
34.7
17.7%
14.0
76.5%
26.0
19.7%
19.2
23.1%
43.1
18.6%
11.2
38.4%
36.9
21.2%
30.7
14.5%
51.9
13.6%
157.0
2.9%
1252.2 Minimal
140.2
5.4%
71.1
12.3%

Length
(ft)
4500
1800
1075
2800
2000
250
480
645
3915
800
900
1150
750
1400
800
1300
1400
1200
1000
1400
1100
4000
700
550
800
550
650
600
1100
800
1200
3000
8740
3500
2000

Width
(ft)
582
2228
1480
1245
1488
577
1407
216
828
1187
1439
1292
1006
1027
1187
763
2190
2076
2481
2660
1368
1118
2162
1112
1416
1,524
2886
814
1463
1672
1885
2279
6241
1745
1549

4-2

Slope

CN

0.001
0.015
0.003
0.016
0.012
0.003
0.005
0.001
0.004
0.004
0.012
0.007
0.016
0.006
0.004
0.014
0.012
0.006
0.005
0.024
0.004
0.012
0.002
0.007
0.011
0.010
0.006
0.006
0.001
0.014
0.005
0.012
0.001
0.001
0.009

65
72
73
71
69
75
80
75
70
74
73
75
75
77
74
88
78
75
75
70
71
69
74
91
75
76
74
80
75
73
73
70
65
71
73

Tc
(min)
137.6
45.0
31.4
43.0
46.0
13.8
18.1
14
71.9
21.7
21.8
29.9
20.9
27.1
21.7
26.0
30.0
30.5
36.4
26.7
67.1
34.4
47.0
17.9
27.1
18.2
22.9
19.9
36.0
30.9
26.1
177.0
276.1
33.6
19.0
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Sanitary Sewer
Connection/Onsite Retention

Heinz Frozen Foods

Kmart

Wal-Mart

Subbasin
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Area
(acre)
W1
W2
W3
WD
WO
K1
K2
K3
A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
SS1
SS2
SS3
SS4
SS5
SS6
SS7
SS8
O1
O2
O3
O4

%
Length
Imperv.
(ft)
18.5
27.5%
18.0
73.8%
12.1
95.2%
0.9
100.0%
3.1
100.0%
5.2
60.7%
14.6
90.9%
7.8
59.0%
13.1
26.8%
19.3
23.7%
24.6
24.0%
12.1
19.3%
33.0
29.6%
27.1
55.3%
33.8
29.3%
32.6
53.7%
20.1
65.0%
46.5
0.0%
11.5
70.0%
4.3
65.0%
1.0
70.0%
1.4
64.5%
13.8
90.0%
22.7
80.0%
12.9
80.0%
1.9
19.4%
2.3
29.4%
0.8
29.1%
13.6
20.5%
0.8
20.1%
0.4
100.0%
0.6
32.5%
0.5
25.1%
35.2
17.8%
1.4
26.5%
15.1
0.0%
35.8
4.9%

Width
(ft)
1660
1340
1550
350
150
600
1000
550
800
750
1000
840
800
1100
1020
900
450
2600
500
100
500
100
500
950
600

486
586
341
114
891
379
635
617
715
1123
1073
627
1797
1075
1445
1576
1950
779
1002
1893
86
614
1198
1042
936

0.014
0.002
0.010
0.010
0.012
0.016
0.005
0.009
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

300

1976

0.006

1300

1178

0.001

4-3

Slope

CN

Tc
(min)
85
93
97
98
98
91
96
91
74
73
73
71
72
83
75
83
86
86
91
88
94
86
94
92
92
75
78
77
75
75
98
78
76
74
77
69
70

22.6
27.5
21.3
10.4
7.9
6.9
19.3
13.8
23
22
27
31
26
46
38
33
15
240
17
5
22
8
22
22
13

23.0

48.4

July 2003

City of Ontario Storm Water Master Plan

Future Runoff Basins

Subbasin

4.2.1

Area
(acre)
F0
F1
F2
F3
F4
F5
F6
F7
F8
F9
F10
F11
Airport

%
Length
Imperv.
(ft)
77.5 Minimal
562.4 Minimal
105.4 Minimal
380.6 Minimal
77.8 Minimal
46.0 Minimal
195.4 Minimal
231.0 Minimal
242.6 Minimal
327.6 Minimal
112.4 Minimal
681.4 Minimal
479.0 Minimal

Width
(ft)
1000
2800
800
1800
800
800
3000
3000
2130
4100
2600
5500

Slope
3376
8750
5736
9212
4236
2507
2837
3354
4962
3481
1883
5396

CN
0.001
0.002
0.018
0.001
0.016
0.041
0.001
0.001
0.015
0.002
0.001
0.001

Tc
(min)
65
23.2
65
57.9
65
3.9
65
49.3
65
4.3
65
2.7
65
88.5
65
88.5
65
15.4
65
88.0
65
75.5
65
170.2
65

Basin Parameters: Area
In developing the hydrologic model, the study area boundary was defined
and then subdivided into runoff basins for each major trunk line and
outfall. Each basin drains into an independent trunk line with one outfall,
except for the major storm water pipeline network immediately west of the
railroad tracks and the irrigation trunk line that parallels the storm water
trunk line, which are interconnected in two places.
Each major basin was further divided into sub-basins using contour maps
and by conducting field observations of roadway slopes and the flow of
storm water and irrigation runoff to drainage ditches. City personnel and
previous storm water studies were used to confirm these sub-basin
boundaries and direction of runoff. The resultant basins and sub-basins
are shown in Figure 7, with the areas of each shown in tables in Appendix
C.
The area of each sub-basin directly correlates with the volume of runoff
that enters the storm water system. The sub-basin boundaries indicate the
area that produces runoff to a point along the trunk line either overland or
through the collector pipe network.

4.2.2

Basin Parameters: Base Irrigation Flows
Where irrigation runoff entered the City’s storm water system the flow
was approximated. The flow data from the previously completed Oregon
Watershed Enhancement Board Water Quality Monitoring Project Report
for the City of Ontario was used to estimate the inflow for many irrigation
sources into the City’s system. Average peak month flows were assumed
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to coincide with the design storm event. Where actual flow data was not
available, base irrigation flows were estimated based on the testimony of
Ontario staff.
4.2.3 Basin Parameters: Length and Width
In order to accurately model the runoff from each of the sub-basins, the
geometric properties of the sub-basins were calculated. If the sub-basin
were a perfect rectangle, the width of the flow would equal the width of
the sub-basin. However, because most sub-basins are not rectangular or
symmetrical, the width is assumed to be equal to the area divided by the
average length of overland flow.
In modeling the City’s system, the overland flow length was assumed as
the average length the runoff has to travel in order to reach the point where
the sub-basin drains into the trunk line. The average length was used to
calculate the width and the maximum length was used to calculate the time
of concentration. The width is one of the key parameters, affecting the
runoff pattern and runoff volume.
4.2.4

Basin Parameters: Slope
The slope is the average slope along the flow path. The slope is computed
by dividing the difference of the beginning elevation and the inlet
elevation, by the length of the overland flow. This parameter is
dimensionless.

4.2.5

Basin Parameters: Pervious and Impervious Area
It is necessary to determine the percentage of the sub-basin area that is
impervious or pervious. Pervious surfaces are those which are covered
primarily with vegetation and permit the infiltration of water. Impervious
areas are those which inhibit infiltration of water, such as pavement,
roadways, sidewalks, and roofs.
In calculating the percent impervious of a sub-basin, only the impervious
areas connected directly to the storm water system, (i.e. curb and gutters,
streets, driveways, etc) were calculated. The impervious areas that drain to
adjacent pervious areas (i.e. roofs), were not included in the percent
impervious. In general, the impervious areas in Ontario consist mainly of
roadways, sidewalks, parking lots and the roofs of larger buildings that
drain on to paved parking lots.
The percent impervious is a key parameter used to determine a composite
Soil Conservation Service Curve Number (SCS CN) and the time of
concentration (Tc). Generally, as the percent impervious increases the
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infiltration decreases, resulting in more rapid runoff, shorter Tc and
greater CN, resulting in higher peak runoff rates.
The City of Ontario has a variety of residential, commercial and industrial
areas. The permeability of each of these areas varies according to their
use. The residential areas typically have greater areas of pervious land;
whereas, commercial and industrial areas usually have larger areas of
pavement. Field observations, City provided information and maps, and
aerials were used to determine the percent impervious for each sub-basin.
These values are listed for each sub-basin in Table 4-1.
4.2.6

Basin Parameters: Soil Conservation Service Curve Numbers
The Soil Conservation Service’s “The Urban Hydrology for Small
Watersheds Technical Release 55” (TR-55) outlines the process for
computing the SCS Curve Number (CN) for sub-basins. The SCS CN is
used as an index of the potential runoff from a storm event from each
basin. As stated previously, the higher the CN, the higher the runoff.
The curve number is based on the hydrologic soil group, ground cover,
percent impervious and land use. The following table from TR-55 shows
average CN for a variety of land uses, hydrologic soil groups and ground
cover.
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TABLE 4.2
RUNOFF CURVE NUMBERS FOR URBAN AREAS
Cover Description

CN for Hydrologic Soil GroupAverage %
Impervious2

Cover type and hydrologic condition
Fully developed urban areas (vegetation established)
Open space (lawns, park s, golf courses, cemetaries, etc.) 3 :
Poor Condition (grass cover <50%)
Fair Condition (grass cover 50% to 75%)
Good Condition (grass cover >75%)
Impervious Areas:
Paved Parking Lots, roofs, driveways, etc.
(excluding right-of-way)
Streets and Roads:
Paved; curbs and storm sewers
(including right-of-way)
Paved; open ditches
(including right-of-way)
Gravel (including right-of-way)
Dirt (including right-of-way)
Western Desert Urban Areas:
Natural desert landscaping
(pervious areas only)4
Artificial desert landscaping (impervious weed
barrier, desert shrub with 1-to 2-inch sand or
gravel mulch and basin borders)
Urban Districts:
Commercial and Business
Industrial
Residential Districts by Average Lot Size:
1/8 acre or less (town houses)
1/4 acre
1/3 acre
1/2 acre
1 acre
2 acres
Developing Urban Areas
Newly graded areas (pervious area only, no vegetation)5

A

B

C

D

68
49
39

79
69
61

86
79
74

89
84
80

98

98

98

98

98

98

98

98

83

89

92

93

76
72

85
82

89
87

91
89

63

77

85

88

96

96

96

96

85
72

89
81

92
88

94
91

95
93

65
38
30
25
20
12

77
61
57
54
51
46

85
75
72
70
68
65

90
83
81
80
79
77

92
87
86
85
84
82

77

86

91

94

Notes:
(1) Average runoff condition, and Initial Abstraction (Ia) = 0.2S
(2) The average percent impervious area shown was used to develop the composite CN’s. Other
assumptions are as follows: impervious areas are directly connected to the drainage system,
impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in
good hydrologic condition. CN’s for other combinations of conditions may be computed using
figure 2-3 or 2-4 (in TR-55)
(3) CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for other
combinations of open space cover type
(4) Composite CN’s for natural desert landscaping should be computed using figures 2-3 or 2-4
based on the impervious area percentage (CN=98) and the pervious area CN. The pervious area
CN’s are assumed equivalent to desert shrub in poor hydrologic condition
(5) Composite CN’s to use for the design of temporary measures during grading and construction
should be computed using figures 2-3 or 2-4, based on the degree of development (impervious
area percentage) and the CN’s for the newly graded pervious areas.
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In determining the CN values for the sub-basins in Ontario, a weighted
average, or composite curve number, was computed using the percent
impervious and cover type of the pervious area. For hydrologic Soil
Group E, the CN for the impervious and pervious areas were 98 and 69,
respectively. These weighted averages were compared to the values
presented in Table 4-2 and were found to be comparable.
4.2.7

Basin Parameters: Time of Concentration
According to SCS TR-55 the time of concentration (Tc) is “the time for
runoff to travel from the hydraulically most distant point of the watershed
to a point of interest within the watershed.” The Tc is the sum of the
travel times of each of the flow components of the sub-basin: overland
flow, sheet flow, shallow concentrated flow, open channel flow and flow
in pipes. The time of concentration influences the shape of the storm
hydrograph and the peak discharge. Typically, as an area urbanizes, the
Tc decreases, increasing the peak runoff.
Several parameters affect the time of concentration: surface roughness,
channel shape and flow patterns and slope. The surface roughness is a
factor of the vegetative cover and/or surface covering. A roughness
coefficient, Manning’s n, is used in the equations for sheet flow for
determining Tc. The following Table 4-3, from Table 3.1 on page 3-3 of
TR-55 summarizes the different roughness coefficients for sheet flow.
TABLE 4.3
ROUGHNESS COEFFICIENTS (MANNING’S N) FOR SHEET FLOW
Surface Description
Smooth surfaces
(concrete, asphalt, gravel or bare soil)
Fallow (no residue)
Cultivated Soils:
Residue cover < 20%
Residue cover > 20%
Grass:
Short grass prairie
Dense grasses2
Bermuda grass
Range (natural)
Woods:3
Light underbrush
Dense underbrush

Notes:
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n1
0.011
0.05
0.06
0.17
0.15
0.24
0.41
0.13
0.40
0.80

(1) The n values area a composite of information compiled by Engman (1986)
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(2) Includes species such as weeping lovegrass, bluegrass, buffalo grass, blue
grama grass, and native grass mixtures
(3) When selecting n, consider cover to a height of about 0.1 feet. This is the
only part of the plant cover that will obstruct sheet flow

The channel shape influences the Tc due to more efficient hydraulic
characteristics that typically reduce the Tc. The more urbanized an area
becomes, the shorter the overland flow lengths become due to the presence
of curb and gutter, allowing flow to enter a channel sooner, where the flow
velocity is faster. The slope of the flow path varies greatly, with no real
correlation with urbanization. A larger slope shortens the Tc, resulting in
a larger peak discharge.
In determining the Tc for the sub-basins in Ontario, the equations
presented below were used. A minimum Tc of 10 minutes was also
assumed.
•

Sheet flow (flow path < 300 feet): Ts=0.007*(nL)0.8/(P2)0.5s0.4
Where:
Ts=travel time for sheet flow (hr)
n=Manning’s roughness coefficient (Table 4-3)
L=flow length (ft)
P2=2-year, 24-hour rainfall (in)
s=slope of a hydraulic grade line (ft/ft)
Assumed:
n=0.011
P2=0.85 inches

•

Shallow Concentrated Flow (flow path >300 feet):
o Slopes > 0.005: Tsc=L/V
Where:
Tsc=travel time for shallow concentrated flow
with slopes > 0.005 (sec)
L=flow length (ft)
V=flow velocity (ft/sec) determined from Figure 3-1 in TR-55,
included in Appendix C
o Slopes < 0.005: Tss=L/20.3282s0.5
Where:
Tss=travel time for shallow concentrated flow
with slopes < 0.005 (seconds)
L=flow length (ft)
s=slope of a hydraulic grade line (ft/ft)
Pipe Flow: Tp=L/2.0
Where:
Tp=travel time for pipe flow (seconds)
L=flow length (ft)
Assumed:
Pipe flow velocity = 2.0 ft/sec

•

•

Total Time of Concentration: Tc=Ts+Tsc+Tss+Tp

The Tc values for each of the sub-basins in Ontario are reported in Table
4-1.
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4.2.8

Basin Parameters: Initial Abstraction Fraction
The initial abstraction represents the amount of precipitation that is lost or
detained prior to the runoff. It is reported as either a total depth of
precipitation in inches or as a fraction of the amount of total precipitation
(between 0 and 1). In calibrating the Ontario model the initial abstraction
fraction was found to be between 0.045 and 0.2, with the smaller number
representing the more urbanized areas of Ontario and the larger numbers
being used for the basins that include agricultural and undeveloped lands.

4.2.9

Design Storm
In accordance to the recommendations outlined in Technical Memo #2 in
Appendix B, the design storm used was a 25-year 24-hour storm with a
cumulative rainfall of 1-inch. The following hydrograph is an example of
a SCS Type II storm hydrograph similar to the one used for this analysis.
A SCS Type II storm is recommended for this region of the United States.
CHART 4.1
SCS TYPE II STORM EVENT
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It is important to select a storm duration that will accurately estimate the
runoff. A duration that is too short will underestimate the runoff, whereas
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a storm event that is too long will over-exaggerate the runoff volume. For
purposes of the Ontario storm water model the general process was to
allow between 6 and 12 hours for the constant irrigation/drainage inflow
to fill the pipes to steady state conditions. Once the steady state conditions
were achieved, a 24-hour storm was superimposed, with an additional 24hour period for the basins to drain. This allowed for the pipes to
accurately model a storm occurring during peak conditions when the pipes
are used for both irrigation and storm water discharge.
4.2.10 Pipeline Characteristics: Roughness Coefficient
The XP-SWMM2000 model accounts for pipe friction while dynamically
routing the flow through the pipeline network. This equation requires the
input of the roughness of the pipe, which when not flowing full is assumed
to be equivalent to the roughness of an open channel of the same material.
For this model it was assumed that Manning’s n for all channels was
constant and equal to 0.014.
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5.0 – EXISTING STORM DRAINAGE SYSTEM
CONDITION AND EVALUATION
5.1

INTRODUCTION
The City of Ontario storm drainage system consists of surface flow to catch
basins, a subsurface network of pipes, and open drainage ditches. The system
collects and transports the runoff from several drainage basins. This runoff
ultimately drains by gravity to discharge into the Snake River northeast of the
City. The evaluation of the storm water collection system was conducted based
upon the criteria developed by the Technical Review Committee (TRC), as
discussed previously in Section 3.

5.2

EXISTING PIPELINE CONDITION
The City of Ontario has just completed video recording approximately 15% of
their storm water lines with an emphasis on problematic areas. Figure 8 illustrates
the areas determined to have problems, i.e. broken, cracked, collapsed, heavy
sedimentation or otherwise needing repair. This figure prioritizes the problem
areas according to the urgency of repair needed.
Keller Associates recommends that the City begin replacing the pipelines
highlighted in Figure 8 in the order of priority shown. In addition, an annual
pipeline replacement program should be established and the priority improvement
plan should be continually updated as additional video recording is performed.
Sedimentation build-up in the pipelines reduces the capacity of the pipelines.
Approximately 50 percent of the pipelines originally video recorded had to be
cleaned before the video equipment could pass through the pipe segment.
Substantial sediment problems have been reported downstream of the irrigation
discharge points. Sedimentation basins located upstream of inlets gathering
irrigation return could substantially reduce sedimentation problems prevalent in
many sections of City pipelines. In addition, the City should also begin a regular
cleaning program to reduce the sedimentation in the storm lines.

5.3

IRRIGATION AND DRAINAGE DISTRICTS
Several irrigation and drainage districts exist within the City of Ontario storm
water study area. The irrigation districts provide irrigation water to fields used for
agricultural purposes and the drainage districts carry the excess water from the
fields and transport it to the river. Figure 9 illustrates the jurisdiction of each
entity.
Recently several issues regarding the irrigation/drainage district jurisdiction and
impact on the City’s storm water system have been highlighted As outlined in
the City of Ontario and Oregon Watershed Enhancement Board Water Quality
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Monitoring Report (OWEB Report) completed in the Summer of 2002, the
irrigation/drainage ditches and channels carry most of the water which flows
through the City. The districts also play a critical role in the quality of the water
discharged into the Snake River. In addition, the drainage water discharged into
the City’s system reduces the capacity of these lines to handle a storm event. A
short summary of each of the drainage and/or irrigation districts involved with
these issues is presented below.
5.3.1

Malheur Drainage District
The Malheur Drainage District was formed to handle the agricultural
runoff from cultivated lands and transport that runoff to the river. Most of
the irrigation return that Malheur Drainage District picks up originates
from the Owyhee Ditch Company. The District has maintained an
agreement with the City for over 10 years. This agreement allows the City
of Ontario to discharge storm water from a drainage basin defined in the
1983 Storm Water Management Plan. To compensate the District for this
service, the City pays the District $300 annually. In exchange, the District
maintains the drainage channels. The canals and lines that the Malheur
Drainage District has jurisdiction over include the Dork Canal, a 24-inch
line from south of SW 4th Avenue north through the Waterford
Subdivision to the Dork Canal, and a network of collection lines south of
the City, as shown in Figure 5.

5.3.2

Owyhee Ditch Company and Owyhee Irrigation District
The Owyhee Ditch Company has jurisdiction over the Stewart Carter
Canal. They receive water from the Owyhee Irrigation District, which is
responsible for transporting the water from the Owyhee Dam to the
Stewart Carter Canal. The Ditch Company maintains open channel
facilities. At the time of a site visit in the summer of 2002, the ditch was
found to be very clean and free of vegetation. The City has assisted the
Ditch Company in the past by cleaning and video recording portions of the
buried pipe located within the City limits. The Company’s jurisdiction
does not include delivery from the Canal, which is the responsibility of
each user.

5.3.3

Warm Springs Irrigation District
The Warm Springs Irrigation District does not have jurisdiction over any
water within the city limits. The water for this district is supplied by the
Warm Springs Reservoir and it is owned by a group do farmers within the
District. It controls the Blanton Ditch to the northwest of Ontario and
flows west, just south of the wastewater treatment plant and then north to
discharge in the Malheur River.
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5.3.4

Interagency Agreement
An agreement between the City of Ontario and the different irrigation and
drainage districts should be negotiated for future use and maintenance of
canals and pipelines used for both storm water and irrigation water. A
detailed discussion and summary of items to include in the interagency
agreements was prepared and reviewed with the technical review
committee and can be found in Appendix E. An overview of the items
discussed is presented below.
1. Capacity Limitations of use
a. City to irrigation facilities
b. Tailwater to City facilities
2. Quality standards to discharge
a. TSS – concentration or % removal
b. City to irrigation vs. tailwater to City
c. Monitoring
3. Maintenance
a. Cleaning – pipes vs. ditches
b. Frequency - for water quality goals, carrying capacity
c. Responsibility for pipes, ditches, other (if have settling ponds,
may want agreement to share material removed from settling
ponds with property owners)
d. Cost sharing
4. Repairs – responsibility
a. Pipes: City
b. Ditches/Canals: Respective drainage district/ ditch company
5. Insurance responsibilities
6. Emergency procedures – notifications
7. Capital improvement plans
a. Potential locations for improvements (e.g. tailwater settling
ponds) – consider relative to TMDL, cost-effectiveness vs.
increased cleaning frequency
b. Cost sharing
8. Public education (storm water & agricultural BMPs )
9. Future monitoring
a. Locations, parameters, frequency
b. Responsibility
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5.4

EXISTING DRAINAGE BASINS
This section discusses the condition of the existing drainage basins (see Figure 7,
Appendix A) within the City of Ontario. This evaluation includes the hydraulic
results of the computer modeling include areas of surcharging and flooding. This
discussion also includes an evaluation of the maintenance issues and pipe
conditions determined from the video records.
5.4.1

Wal-Mart Drainage Basin (Figure 11)
This drainage basin encompasses the commercially zoned area east of
Interstate 84 and north of Idaho Avenue. This basin is illustrated in Figure
11. The developed area contributing to the public and private storm water
systems in this basin totals about 52.7 acres. The storm water flows north
and east to discharge through a 36-inch diameter tidal flex valve into the
Snake River. There are several areas within this basin that have on-site
retention and do not contribute to the runoff.
The computer model for this basin indicated that for a 24-hour 1-inch
storm that the maximum runoff would equal approximately 19.3 cfs, with
an average outflow of 0.53 cfs. This model was run over the 24-hour
period of the storm with another 24-hour period to allow for runoff. The
total volume of runoff over these 48-hours equaled about 91,100 cubic feet.
The pipes had minimal, if any, surcharging and no flooding. In summary,
this basin has adequate storm water utilities for the developed area
enclosed in this runoff basin. Several of the lines in this basin were video
recorded and were found to be in fair to good condition. No capital
improvements are recommended at this time.

5.4.2

Kmart Drainage Basin (Figure 11)
This storm water runoff basin encompasses the area immediately south of
the Wal-Mart drainage basin on the south side of Idaho Avenue. This area
is primarily large commercial buildings with paved parking lots. The area
served by storm water lines is approximately 27.6 acres. The rest of the
area south of Idaho Ave and East of I-84 either has on-site retention or is
not served by a storm water collection system. The Kmart basin storm
water flows north and then to the east to discharge into the Snake River.
The model results indicate that with a 24-hour storm and an additional 24hour period allowed for runoff, the peak runoff would be approximately
8.0 cfs, with a total volume of about 60,600 cubic feet. However, there
are areas within this basin that do flood during the storm event for 1-2
hours. The lines south and north of Kmart and the line that extends to the
Ernst parking lot both are surcharged and reach flooding levels. The other
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lines are also surcharged, but do not flood. Figure 11 illustrates the storm
water system and Figure 10 shows the areas of flooding in this basin.
Some of the lines in this basin were video recorded and were found to be
in fair condition as shown in Figure 8. It was recommended, however, to
add a cleanout at the south end of the north south line just east of Kendall
Road.
5.4.3

Heinz Frozen Foods Drainage Basin (Figure 12)
The Heinz Frozen Foods (HFF) drainage basin was initially evaluated to
determine the modeling of runoff basins and whether the number of basins
affected the results. It was found that the skeletonized model, that which
included larger and fewer basins, had results similar to a more detailed
model with smaller basins. Following these results, the rest of the basins
in Ontario were evaluated in a similar manner.
A detailed evaluation of this basin was completed early in the study
process to assist the City in planning a joint storm water facility with HFF.
The evaluation of this basin and its results are included in Tech Memo #3
included in Appendix B. In summary, the basin covers an area of
approximately 330 acres, 32 of which have onsite retention or drain
directly to the HFF wastewater treatment plant. The existing storm water
system is not capable of handling the 25-year storm event without
surcharging many of the interceptor lines. Much of the excess runoff is
stored in the manholes and in a few locations, rises to the surface,
resulting in brief flooding. The maximum outflow is approximately 14.8
cfs with the total outflow volume being about 202,000 cubic feet. The
surcharging of the trunk line is shown in Figure 7 of Tech Memo #3,
which reflects the profile of the trunk line during a storm event at
maximum flow.
Undersized pipes are a major factor in causing this surface ponding and
Figure 5 in Tech Memo #3 illustrates the pipelines with a diameter less
than 12-inches. Another factor that causes the flooding is sections of
adverse grade. Sections of adverse grade not only cause hydraulic
problems (i.e. flooding), but also increase the sedimentation in the storm
line and cause maintenance problems. The ponding in this area is shown
in Figure 10 in Appendix A and the trunk line running north and south in
this runoff basin is also shown as being surcharged.
Recommendations to remediate this flooding and surcharging are
discussed in the following chapter.
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5.4.4

Double Trunk Line Drainage Basin (Figure 13)
Two parallel drainage lines running north and south collect irrigation
return and storm water for much of the Ontario downtown area. These
two lines and the areas of runoff that they collect are shown in Figure 13
in Appendix A. The smaller and older 24-inch pipeline collects
agricultural runoff from two locations, groundwater from the Treasure
Valley Community College (TVCC), and some storm water from the
residential area south of the Alameda soccer park. The area of runoff for
this trunk line is approximately 360 acres. From north of the campus until
the outfall at the Snake River, this line does not collect storm water, but is
connected in two locations to the parallel storm water trunk line that
collects the storm water for the majority of downtown Ontario, an area of
about 425 acres.
Portions of these trunk lines were video recorded and their condition
evaluated. Figure 8 shows the results of the pipeline conditions survey
and evaluation. It was found that the line carrying the majority of the
irrigation runoff water was in poor condition and portions in immediate
need of replacement. This line has historically had an issue with sediment
build-up due to the agricultural runoff. This line has required regular
cleaning due to the irrigation water.
In addition to the condition of the pipes in this basin, the lines are
surcharged during a design storm event, especially when the storm occurs
when irrigation water is flowing. Figure 10 highlights the lines that are
surcharged and the areas of flooding. The majority of the problem areas in
this basin are along the 24-inch trunk line carrying the irrigation water and
some storm water runoff. Much of the surcharging in the larger storm
water trunk line occurs for a short period of time and the one area of
flooding is due to an undersized (less than 12-inch) pipe. Another area of
flooding is near Pennington Drive in an area of low elevation and
irrigation inflow. This flooding is currently in an area of low impact in an
open field. Improvements to eliminate this flooding should be coordinated
with future development.

5.4.5 Park Boulevard Drainage Basin (Figure 14)
The Park Boulevard Drainage Basin encompasses the area east of SW
Alameda Drive and Verde Street, an area of about 550 acres. The
topography of this area slopes to the east with a relatively significant slope
just west of Park Boulevard. This basin and the sub-basin delineation is
shown in Figure 14.
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The structural condition of the pipes in this basin is shown in the Figure 8.
The pipes in general are in fair to good condition. Those that are in less
than fair condition will need to be replaced in the next 10 to 20 years.
The trunk line in this drainage basin is surcharged during the 25-year
design storm event with some areas flooding. The reason for this
surcharging can be attributed to undersized downstream lines. When the
downstream lines do not have sufficient capacity, the upstream lines also
surcharge, and possibly floods. According to City personnel some of the
areas where the model predicts flooding have not historically had
problems. One reason that the model results may show flooding in those
areas could be due to the assumption that more storm water is collected by
the system than is seen in the field, causing the model to overpredict the
volume of storm water in the system. The main areas of concern are in the
southern half of the basin near SW 11th Avenue and the southern end of
Park Boulevard.
The improvements to minimize the flooding and minimize the surcharging
are discussed in the following chapter.
5.4.6

Stewart Carter Canal and Verde Road Basin (Figure 15)
The Stewart Carter Ditch Basin overlaps the Verde Road Drainage Basin,
both of which encompass an area of approximately 370 acres. The
Stewart Carter basin includes the area along the Stewart Carter Canal with
minimal inflow from City storm water runoff. The storm water that flows
into the ditch is primarily south of SW 4th Avenue, upstream of the City of
Ontario, before the canal is piped north along Verde to just east of Hunter
Lane where it discharges and flows north to the Dork Canal. Flow in the
Stewart Carter Canal upstream of the study area is complex and partially
regulated. Flow into the basin was assumed based on historical flow data.
The Verde Road storm water drainage basin encompasses an area of
approximately 174 acres west of Verde with a small development east of
Verde near the north of the trunk line. The main trunk line parallels the
Stewart Carter Canal pipe along Verde Street, but collects the storm water
along the street and from other collection lines.
The condition of these pipes is generally unknown, having only a small
section video recorded and evaluated. There is one section at the
intersection of NW 4th Avenue and Verde Road that needs repair. Both
lines are, however, at capacity and slightly surcharged during a storm
event. The Stewart Carter Canal also stresses the capacity of the culverts
under SW 7th Avenue and SW 4th Avenue during the design storm event.
There is no flooding and the surcharging is minimal when compared to
other drainage basin trunk line surcharging throughout Ontario.
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5.4.7 NW 7th Avenue Drainage Basin (Figure 16)
This basin only encompasses an area of about 36 acres along NW 7th
Avenue and Hunter Lane. There is a single storm water line that collects
the runoff from this area and drains into the Dork Canal. This is a
relatively new line and according to the model results, there are no
surcharging or flooding problems.
5.4.8

Waterford Subdivision Drainage Basin (Figure 16)
This drainage basin encompasses approximately 140 acres west of Dorian
Street and east of the new highway, and approximately 1,200 acres south
of the SW 4th Avenue drainage basin and west of the Stewart Carter Canal.
The Malheur Drainage District has a pipe network throughout the
agricultural land west of the Stewart Carter Canal that collects the
irrigation runoff (primarily through subsurface infiltration into the
pipeline) and is carried north, through the Waterford Subdivision and
discharges into the Dork Canal.
In developing the model for this basin a constant irrigation inflow based
upon the area and pipe sizes was inputted at one of the upstream pipe
junctions, as shown in Figure 10. When the design storm is superimposed
on this drainage basin, the pipes are only slightly surcharged and there is
no flooding. These pipes appear to have adequate capacity to carry the
runoff from the design storm and the agricultural runoff from the large
area south of the City which drains into this system.

5.4.9 Dorian Street Drainage Basin (Figure 16)
The Dorian Street Drainage Basin has a combination of open ditches and
storm pipes to collect and convey the storm water runoff from an area of
approximately 70 acres mainly east of Dorian Street. In the model, just
the storm pipelines were evaluated for capacity and were found to be
surcharged during a storm event in addition to the irrigation water that
flows constantly during the summer months. As seen in Figure 10, a
constant irrigation inflow of 0.6 cfs was assumed. There is no flooding
predicted by the model and the pipelines seem to have adequate capacity
for a 24-hour 1-inch storm in addition to the irrigation runoff.
5.4.10 SW 4th Avenue Drainage Basin (Figure 16)
The SW 4th Avenue drainage facilities are mainly those constructed by the
Oregon Department of Transportation during a road improvement project
in the summer of 1983. There is an area of about 75 acres just to the south
of SW 4th Avenue that drains into this system, in addition to some minor
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agricultural runoff. This area drains into the storm water system, which
conveys the flow west along SW 4th Avenue and north of the airport to
discharge into the Dork Canal. This system is entirely separate from the
airport’s storm water system, which is all contained onsite in retention
basins. During a design storm event and with a small constant inflow the
line is surcharged, but there is no flooding predicted by the model. These
lines are relatively new and are assumed to be in good condition.
5.4.11 Summary of Existing Drainage Basins (Figures 7 and 10)
The following table summarizes the existing drainage basin model results.
The amount of time allowed for the pipes to reach steady state condition,
pipe fill duration, and the time allowed after the 24-hour storm, runoff
duration, both affect the outflow volume. The maximum outflow,
however, is more a function of the 24-hour design storm than the pipe fill
and runoff times. The areas that are surcharged and/or flooded are
illustrated in Figure 10 in Appendix A.
TABLE 5.1
EXISTING DRAINAGE BASIN SUMMARY

Basin
Wal-Mart
Kmart
Heinz Frozen
Foods
Double Trunk
Line
Park Blvd.
Stewart Carter
Canal
Verde Street
NW 7th
Avenue
Waterford
Subdivision
Dorian Street
SW 4th
Avenue
5.5

Area
(acres)

Irrigation
Inflow
(cfs)
0
0

Max
Outflow
(cfs)
19.3
8.0

Outflow
Volume
(cu. Ft.)
91,100
60,600

0

14.8

202,000

6.5

32.8/11.0

585.5
196.6

0.57

38.5

275,400/
1,395,000
609,800

50

52.1

330.8
35.7

0

52.6
27.6
329.8
484.6

1392.4
71.1
95.5

Surcharged
(Yes/No)

Flooding
(Yes/No)

Yes
Yes

No
Yes

Yes

Yes

Yes

Yes

Yes

Yes

9,477,800

Yes

No

13.1

100,600

Yes

No

0

4.8

18,500

Yes

No

6.2

12.3

1,406,000

Yes

No

0.6

8.6

153,200

Yes

No

5.3

10.7

1,093,000

Yes

No

DITCH ANALYSIS (Figure 17)
A capacity analysis was performed on four canals/ditches in the city of Ontario.
These canals included the Stewart Carter, the ditch west of Skyline, the Dork
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Canal, and an un-named ditch north of the fairgrounds, as shown in Figure 17 in
Appendix A. The analysis involved collecting topographic and geographic data
for each of the canals/ditches at selective locations along their reach. This data
was used to calculate a flow based on surveyed channel cross-sections and slopes.
The flow was computed at a minimum of two different depths: full depth
(capacity) and one foot of freeboard. Full depth is defined as the water level at
the top of the bank elevation of the canal/ditch. One foot of freeboard occurs
when the stage of the canal/ditch is one foot below the top of the bank elevation.
5.5.1

Results
A complete summary of the input data and the resulting flows for each
location analyzed on the canals is located in the Appendix. A synopsis of
the flow results is provided below.
TABLE 5.2
CANAL CAPACITY SUMMARY

Canal/Ditch
Location
Full Depth
Flow (cfs)
1’
Freeboard
Flow (cfs)
High Water
Flow* (cfs)

Stewart
Canal
South of
SW 4th
Avenue

Ditch West of
Skylane Drive

Un-named
Ditch

Dork Canal

South of SW4th
Avenue

Downstream of
Malheur Drive

131

17

318

136

159

71

8

201

95

103

47

-

-

-

-

Upstream of
North of
Verde Drive Fairgrounds

*The high water mark was recorded for the Stewart Carter Canal and was used to confirm a close
correlation between calculated flows/capacity with recorded flows reported in the OWEB study.

5.5.1.1 Stewart Carter Canal
The Stewart Carter Canal delivers water north from the Owyhee
Canal to the agricultural land south of Ontario, and conveys runoff
north to the Dork Canal. It is piped through the City of Ontario
from SW 4th Avenue north along Verde Drive to Hunter Lane
where it discharges into an open channel, which drains into the
Dork Canal east of Verde Drive. The table above outlines the
capacity at a location near the mouth of the canal.
In 2001 the City of Ontario, in cooperation with the Oregon
Watershed Enhancement Board conducted a water quality
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monitoring project. As part of this project the flow in various open
channels was measured. One of the measured sites was located
along the Dork Canal just upstream of the discharge into the Snake
River. Recognizing that the Stewart Carter Canal flows into the
Dork Canal and making the conservative assumption that all the
flow in the Dork Canal originated from the Stewart Canal, the
maximum flow for 2001 was measured at approximately 75 cfs
(see Water Quality Monitoring Project Report, p. 1-12). The
capacity of Stewart Canal at full depth, as shown above, is 131 cfs,
which provides sufficient capacity for this peak flow.
5.5.1.2 Ditch West of Skylane Drive
The ditch west of Skylane Drive conveys irrigation water and
agricultural runoff from the agricultural lands southwest of Ontario.
It drains into the Ontario storm water pipe network just south of
SW 4th Avenue and eventually discharges into the Dork Canal.
The table above outlines the capacity at a location just south of SW
4th Avenue.
As cited in the Water Quality Monitoring Project Report (p. 1-14),
the maximum reported flow at this location for 2001 was
approximately 25 cfs, which is slightly higher than the maximum
capacity calculated by Keller Associates. Keller Associates
believes that the stage-storage relationship developed previously
may not accurately reflect conditions and that previously reported
flows were higher than actual flows.
5.5.1.3 Dork Canal
The Dork Canal receives a large portion of the City’s storm water
runoff and flow from the Stewart Carter Canal. The table above
outlines the capacities at two locations along the canal. As
expected, the capacity of the canal increases towards the mouth of
the canal which discharges into the Snake River. The maximum
flow in 2001 at a site just downstream of the discharge into the
Snake River was approximately 75 cfs. The capacity of Dork
Canal ranges from 131 cfs just upstream of Verde Drive to 318 cfs
downstream of Malheur Drive. The Dork Canal’s capacity of 131
to 318 cfs is sufficient to carry the flow data measured.
5.5.1.4 Un-named Ditch
The un-named ditch north of the fairgrounds conveys runoff,
groundwater and the discharge from the storm water trunk line that
runs along Park Boulevard. It drains northeast and eventually
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discharges into the Snake River. The table above outlines the
capacity at a location near the mouth of the canal, south of the
freeway. As reported in the Water Quality Monitoring Project
Report (p. 1-14, the maximum flow in 2001 at this location was
approximately 5 cfs. Keller Associates calculated this ditch’s
capacity at 159 cfs, which is more than adequate for the measured
flows.
5.6

CULVERT ANALYSIS (Figure 17)
A capacity analysis was performed on the culverts located along three
canals/ditches in the city of Ontario: the Stewart Carter, the Dork Canal, and the
un-named ditch. The locations of the analyzed culverts are shown in Figure 17 in
Appendix A. The analysis involved collecting topographic and geographic data
for each of the culverts along the canals of interest. This data was entered into a
XP-SWMM2000, a computer software program that models culvert and open
channel flow behavior. The computer model calculated culvert capacities, with a
flow in the channels equal to the flow at full depth. Full depth is defined as the
water level at the top of the bank elevation of the canal/ditch, at which point the
channel is close to flooding.
5.6.1

Corrective Measures Based on Control Type
Culvert capacities are controlled by their inlet or outlet flow conditions.
Generally, long, rough culverts with submerged exits and flat slopes have
capacities that are controlled by outlet flow conditions. Steep, smooth,
and short culverts with submerged entrances have capacities that are
controlled by inlet flow conditions. Corrective measures for increasing
culvert capacities are dependent on the culvert control type. Decreasing
the headloss at the entrance can increase capacities for culverts with inlet
control. For example, adding headwalls and wing walls to the pipe or
changing the angle of the wing walls can increase the culvert capacity.
Changing edges from square to bevel can also increase the capacity.
Capacities for culverts with outlet control can be increased by reducing the
stage of the canal downstream of the culvert, reducing the roughness of
the culvert, or by decreasing the length of the culvert. For either control
type, increasing the diameter of the culvert or adding parallel pipes will
also increase the capacity of a culvert.

5.6.2

Results
A complete summary of the input data and the resulting flows for each
culvert analyzed is located in Appendix D. A summary of the culvert
analysis results is provided below.
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TABLE 5.3
RUNOFF BASIN PARAMETERS
Canal
Dork Canal
Dork Canal
Dork Canal
Dork Canal
Stewart Carter Canal
Stewart Carter Canal
Un-named Ditch

Location
Malheur Drive
West of Verde Drive
Private Driveway
South of WWTP
SW 4th Avenue
SW 7th Place
NW 9th Street

Capacity (cfs)
125
35
47
63
44+
63
67

Control Type
Inlet
Outlet
Outlet
Outlet
Outlet
Inlet
Outlet

5.6.2.1 Stewart Carter Canal
The bottleneck in the Stewart Carter Canal is the SW 4th Avenue
culvert. The canal capacity flowing full is approximately 130 cfs,
while the capacity of the SW 4th Avenue culvert is only
approximately 44 cfs. It should be emphasized that this capacity is
at flooding, and the calculated capacity of 44 cfs is a conservative
value. This culvert is a box culvert and has a larger inlet, (9’ x 3’)
than outlet (4’ x 2.5’). The 44 cfs reflects the capacity of a
uniform box culvert with the smaller of the two dimensions, 4’ x
2.5’. The high water mark observed in the Stewart Carter Canal
South of SW 4th Avenue of 2’ would equate to a flow of 47 cfs.
Although flows possible at high water marks actually slightly
exceed the culvert capacity, historically there has been no flooding
at this culvert according to City personnel. Therefore, the culvert
at SW 4th Ave. warrants future investigation and monitoring.
The other culvert along the Stewart Carter Canal at SW 7th Place
has a capacity of 63 cfs. This capacity satisfies the high water
mark flows of 47 cfs calculated along this canal.
According to City personnel, debris and rubbish blockage during
peak load events such as storm and irrigation events have occurred
at the entrance of the pipe north of SW 4th Avenue and west of
Sunset Drive and at the outfall at Hunter Lane. The blockage at
the outfall has caused the flow to back up and flood at two sites
along the pipeline that runs along Verde Road. Debris and
blockage at other culverts along Stewart Carter Canal is a potential
problem and can be minimized with a regular maintenance
program.
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5.6.2.2 Dork Canal
The culvert with the least capacity along the Dork Canal is the
culvert directly west of Verde Drive, which has a capacity of 35
cfs. This culvert is 705 feet long, which results in large head
losses and creates an outlet control condition. Typical flows for
this portion of the Dork Canal are unknown, but the Canal’s
capacity at full depth flow is approximately 136 cfs, significantly
higher than the 35 cfs capacity of the culvert. However, the typical
flows are assumed to be less than the 35 cfs capacity due to no
historical flooding attributed to this culvert. In addition, the
Stewart Carter Canal is the most significant inflow to the Dork
Canal just downstream of the east end of this culvert, east of Verde
Drive. This culvert may present a potential problem due to its
limited capacity if the flows upstream increase dramatically due to
either increased irrigation flows or a significant storm event.
The Stewart Carter Canal discharges directly downstream from the
culvert at Verde Drive with recorded flows of up to 65 cfs. The
only culverts downstream from this discharge point are the parallel
culverts under Malheur Drive. The total capacity of these parallel
culverts, approximately 125 cfs, is smaller than the capacity of the
Dork Canal downstream of Malheur Drive, approximately 320 cfs.
However, the 125 cfs capacity substantially exceeds the 2001 peak
recorded flow of 75 cfs (see Water Quality Monitoring Project
Report, p. 1-12). The capacity of the culverts under Malheur Drive
is dependent upon inlet control. Therefore, by adding a headwall,
changing the corners from square to bevel, or adding an additional
parallel pipe could potentially expand the capacity. At this time,
Keller Associates recommends to continue to monitor flows in the
Dork Canal.
The culverts under the private driveway and South of the WWTP
are upstream of both the discharge of Stewart Carter Canal and the
culvert west of Verde Drive. These culverts have capacities of 47
cfs and 63 cfs, respectively. Due to these culverts being upstream
of the culvert at Verde Drive and having larger capacities, the
flooding potential is less critical than at Verde Drive. Furthermore,
the capacities of these two culverts exceed observed flows.
Flooding during peak load events like storm and irrigation events
have been observed by City personnel at culverts along the Dork
Canal due to debris and rubbish blockage. This problem can be
minimized with a regular maintenance program.
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5.6.2.3 Un-named Ditch
The only culvert on the un-named ditch is the culvert at NW 9th
Street. This culvert has a capacity of approximately 67 cfs and
easily satisfies the observed maximum flows of 5 cfs recorded in
2001 downstream of the culvert (see Water Quality Monitoring
Project Report, p. 1-12). This ditch can accommodate flows of up
to 160 cfs. Both the culvert and ditch have sufficient capacity to
satisfy growth and peak flows. According to City personnel,
neither the ditch nor the culvert has a history of flooding.
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6.0 - WATER QUALITY ISSUES
6.1

OVERVIEW
In the past, the primary objective of storm water management was flood control.
Water quality issues have been gaining importance, with recent federal
regulations addressing the potential impacts of storm water on groundwater and
surface water quality. Both are potentially affected by Ontario’s storm water
system, which involves discharge to the Snake River for about 94% of the area
served and onsite disposal for the remainder.
The Underground Injection Control (UIC) program covers storm water impacts on
groundwater, while the municipal storm water National Pollutant Discharge
Elimination System (NPDES) program addresses surface water quality issues.
Total Maximum Daily Loads (TMDLs) and Water Quality Management Plans
prepared for 303(d)-listed water quality limited waters also relate to the potential
impact of storm water on surface water.

6.2

UNDERGROUND INJECTION CONTROL (UIC) PROGRAM
6.2.1

Background
The Underground Injection Control (UIC) Program was enacted in 1974
for management of fluid injection underground, in order to protect
groundwater aquifers from contamination. The primary goal of the UIC
Program is to preserve groundwater for beneficial use such as drinking
water. All groundwater aquifers in Oregon are deemed suitable for
drinking water.
The Department of Environmental Quality (DEQ) administers the UIC
program in Oregon. Oregon Administrative Rules (OAR 340-044) govern
underground injection activities of all types. Final UIC rules went into
effect in September 2001. The OAR define types of injection systems and
applicable underground injection control requirements. Injection activities
must be authorized through DEQ, either by registering the injection
system and meeting general regulatory requirements (“rule authorized”) or
by obtaining a permit.
The DEQ UIC Program covers storm water systems such as sumps,
infiltration galleries, drywells and french drains, which are designated as
Class V injection systems under the Federal UIC program. EPA Region X
interprets Class V systems as “any system, structure, or activity that is
created to emplace fluid directly into the subsurface.” A dug hole or even
a trench with piping qualifies as a Class V system if its purpose is
subsurface discharge through infiltration or injection. The UIC Program
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excludes single residential roof or footing drains that receive only storm
water.
DEQ has developed guidance documents and forms to facilitate
compliance with the UIC Program. Several of these are included in
Appendix G, along with a list of documents referenced in preparing this
summary.
6.2.2

UIC Storm Water Management Requirements
Identification of all public water suppliers and potential sources of
contamination, including injection systems, is required by the year 2003.
An owner or operator of an existing or new injection system must register
the system, and be authorized to use it by DEQ. Registration involves
inventorying the system (Form UICJUR-1005) and submitting the
inventory data to DEQ.
Registration information is used by DEQ to determine if the injection well
qualifies as “rule authorized” (no separate permit required). To qualify, a
system must meet a “non-endangerment” standard to ensure the well is
located, constructed, operated and maintained such that it does not
endanger underground sources of drinking water. Specific requirements
are summarized in “Underground Injection Control Rule Authorized
Storm Water Injection Requirements” (UIC Storm RA 1101).
In addition to the non-endangerment standard, storm water injection
systems will qualify as “rule authorized” only if no other disposal option is
appropriate. OAR 340-044-0030 specifically prohibits injection wells
with depths greater than their largest surface dimension, if any other
treatment or disposal method which “affords better protection of public
health or water resources is reasonably available or possible.”
All “rule authorized” systems must meet the General Requirements in RA
1101. Further provisions in Basic Requirements must be met by all
injection systems except roof drains. Additional specific Category
Requirements (per RA 1101) apply to the following categories:
•
•
•
•
•
•
•
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Municipal systems with 50 or more injection wells
Municipal systems with less than 50 injection wells
Industrial/commercial facilities with hazardous substances
Industrial/commercial facilities without hazardous substances
Large parking lots
Small parking lots
Residential systems included in the UIC Program (e.g. garage floor
and driveway drains)
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Owners of any category of “rule authorized” storm water injection systems
(except residential) must prepare and implement a storm water
management plan. The required elements of the plan vary depending on
the size of the system. Certain elements – system assessment; Best
Management Practices (BMPs) for source control and treatment; spill
prevention and response; maintenance plan; employee and public
education; and evaluation of plan effectiveness – are required for any size
system. For municipal systems with 50 or more injection systems, storm
water management plans must also have monitoring and record-keeping
plans.
DEQ has developed recommendations for source control measures, spill
response, storm water maintenance standards, education outreach, and
monitoring. These are documented in “DEQ UIC Class V BMPs for
Groundwater.”
If an injection system does not qualify as “rule authorized”, the Owner
may be required to either: 1) modify the system so it meets the criteria for
rule authorized; 2) close the injection system; 3) discharge to a municipal
storm sewer, if available; or 4) apply for a WPCF Permit. DEQ will be
developing a general WPCF storm water permit for Class V systems
which fail to meet Rule Authorization requirements.
Municipalities with over 50 injection systems need to develop a
Decommissioning Plan for injection systems that do not meet the Basic
Requirements (OAR 340-044-0018). DEQ documents (Ref. 5 and 6)
outline evaluation steps needed, and suggest closure standards for storm
water injection systems. DEQ Storm water Management Guidelines
outline different methods to remove pollutants from storm water prior to
groundwater discharge, including alternatives to injection wells.
Municipalities also have the option to negotiate an area-wide permit or
memorandum of agreement with DEQ for systems that fail to meet Rule
Authorization requirements. (As of March 2002, no area-wide UIC Class
V agreements had yet been negotiated.) An area-wide permit would need
to include the following elements:
•
•
•
•
•
•
•
•
•
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Quarterly inventory reporting of new injection systems
Use of DEQ database spread sheet
GPS location data
Monitoring and maintenance plans
Maintenance schedule
Storm water management
Screening for hazardous areas
Spill plans
Closure and remediation requirements
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•
•

Inspection and enforcement options
Information on existing land uses and any available data on
unsuitable areas (soils)

In summary, any owner or operator of a Class V storm water system is
required to:
1) Register system prior to use, and provide inventory data to DEQ.
2) Meet “non-endangerment” performance standard to prevent
contamination of groundwater by storm water.
3) Submit a closure plan to DEQ, and then properly decommission a
banned system or any system when it is no longer in use.
4) Comply with other local, state and federal regulations (including
requirements of the State Groundwater Act and the Safe Drinking
Water Act Standards).
6.3

NPDES PROGRAM
Phase I of the municipal storm water NPDES program addressed medium and
large systems, in places with more than 100,000 people. Phase II, adopted in
1999, applies to regulated small municipal separate storm sewer systems within
urbanized areas. “Urbanized areas” are defined as areas with a population of
50,000 or more, and a population density of at least 1000 people per square mile.
Since neither the City of Ontario nor Malheur County have sufficient population
to be classified as an urbanized area, current NPDES requirements do not apply.
However, certain municipalities outside urbanized areas will be evaluated by
DEQ to determine the need for an NPDES permit. Ontario was one of the cities
selected for evaluation. If DEQ determines that storm water controls are needed –
on the basis of a TMDL allocation, contribution to a violation of water quality
standards, or a significant contribution of pollutants – an NPDES permit may be
required.
DEQ has drafted a general NPDES permit to address storm water discharge from
small municipal systems (MS4). The MS4 permit requires a permittee to
“develop, implement, enforce and measure the effectiveness of, a storm water
management program designed to reduce the discharge of pollutants… to the
maximum extent practicable…” The management program must include the
following 6 minimum control measures:
•
•
•
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Public Education and Outreach on storm water impacts
Public Involvement/Participation in program development
Illicit Discharge Detection and Elimination
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•
•
•

Construction Site Runoff Control
Post-Construction Runoff Control in new development and redevelopment
Pollution Prevention/Good Housekeeping

At the time this report was prepared, DEQ was not requiring Ontario to participate
in the permit program since there was insufficient data linking storm water
impacts from the MS4 to receiving water quality. Inclusion in the NPDES
program may occur in the future as a result of completion and approval of Total
Maximum Daily Loads (see below).
6.4

TOTAL MAXIMUM DAILY LOADS (TMDL) AND WATER QUALITY
MANAGEMENT PLAN (WQMP)
6.4.1

Background
As part of a watershed approach to water quality problems, the State of
Oregon is developing a Total Maximum Daily Load (TMDL) and Water
Quality Management Plan (WQMP) for each water body that doesn’t meet
water quality standards. The Malheur and Snake River are among these.
The Snake River TMDL process is expected to be complete by the end of
2002, and the Malheur River TMDL is scheduled for completion in 2003.
Since Oregon and Idaho share the Snake River, development of the Snake
River-Hells Canyon TMDL and WQMP was a bi-state effort.
Recreational groups; city, county, state and federal governments; and
industrial, agricultural and tribal interests were also involved. The Draft
Snake River-Hells Canyon TMDL and WQMP was issued for public
comment in December 2001. A public hearing was held April 11, 2002.
As of January 2003, responses to review comments were being finalized.

6.4.2

Overview (Snake River)
Ontario is on the Upstream Snake River segment of the Snake River-Hells
Canyon TMDL reach. This segment encompasses a 74-mile section of the
Snake River from the Oregon/Idaho border downstream to Farewell Bend.
Most of the agricultural and urban land use along the river occurs within
this segment. All but two of the major tributary inflows to the entire 221mile Snake River-Hells Canyon (SR-HC) TMDL reach enter the river
within this segment. Flow within the Upstream Snake River segment is
related to snowmelt and precipitation, upstream/tributary impoundments,
and irrigation (diversion and returns).
Upstream Snake River segment waters are listed as water quality limited
due to concerns over bacteria, dissolved oxygen, mercury, nutrients, pH,
sediment and temperature. Since available data for the upper section of
the river showed no exceedences of bacteria or pH limits, the SR-HC
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TMDL recommends de-listing the upper 62 miles of the Upstream Snake
River segment for these two pollutants. Ontario is included in that portion
of the river.
6.4.3 SR-HC TMDL Summary
6.4.3.1 Dissolved Oxygen/Nutrients
Dissolved oxygen and nutrients, interconnected in relation to water
quality, are considered together in the TMDL.
Dissolved oxygen is vital for fish and aquatic life. Dissolved
oxygen (DO) concentrations below 5 mg/l cause stress to aquatic
species. Low DO also affects water and sediment chemistry,
which can increase the concentration and mobility of nutrients and
toxins (e.g. phosphorus, ammonia and mercury).
Low DO may result from high nutrient loadings that cause
nuisance aquatic growth (algae and rooted plants). In addition to
harmful effects on aquatic life, algae blooms can adversely affect
recreational uses through the production of toxins that cause skin
irritation and animal illness/death if ingested. Nutrient enrichment
of drinking water supplies has also been identified as a serious
health problem.
Available data collected in the Upstream Snake River segment
show seasonal dissolved oxygen levels averaging from 9 to 11
mg/l at the mouth of the Malheur River. Dissolved oxygen
concentrations vary with temperature and with flow. Lower
dissolved oxygen levels are most common in late summer, with
high temperatures and low water levels.
Total phosphorus is the nutrient of concern in the SR-HC TMDL
reach.
Available data show excessive total phosphorus
concentrations in the Upstream Snake River segment, and nuisance
algae blooms have been observed to occur routinely in this
segment. A reduction in total phosphorus correlates to a reduction
in algal biomass, and a corresponding improvement in dissolved
oxygen levels.
A target level of 6.5 mg/l dissolved oxygen has been established as
an absolute minimum to support aquatic species. The SR-HC
TMDL established a target level for in-stream total phosphorus of
0.07 mg/l, to achieve water quality standards and support
designated beneficial uses. Dissolved oxygen targets will be
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applied year-round, while attainment of total phosphorus targets is
critical for May through September.
6.4.3.2 Mercury
Mercury in the river translates to mercury in fish, which is of
concern for human consumption. In Oregon, the level of concern
for mercury in fish tissue (for issuing fish consumption advisories)
is 0.35 mg/kg (0.5 mg/kg in Idaho). The US FDA has established
an action level of 1.0 mg/kg mercury in fish tissue to protect
against potential health risks from human consumption. Criteria
promulgated by the US EPA identified a maximum of 0.050 µg/l
for mercury in the water column.
All fish tissue data in the Upstream Snake River segment were
positive for mercury, and Oregon and Idaho levels of concern were
exceeded by 80% and 52%, respectively. Although the available
data do not show direct impairment of aquatic life uses due to
mercury, the designated beneficial use of fishing is considered
impaired because of fish consumption advisories issued by Oregon
and Idaho.
Target levels for mercury established by the SR-HC TMDL
include 0.35 mg/kg fish tissue concentration and 0.012 µg/l water
column concentration. Mercury targets will be applied year round.
Lack of data currently prevents determination of the TMDL; data
collection will be accomplished during the first phase of
implementation following plan approval. After existing loading is
determined, waste load (point source) and load (non-point source)
allocations will be made.
6.4.3.3 Sediment
Sediment loading can directly impair aquatic life uses, and is also
of concern due to the attached pollutant loads (mercury, pesticides
and nutrients) that the sediment carries. The available data show
that over 95% of the sediment loading into the SR-HC reach
originates from the Upstream Snake River segment. No duration
data for sediment is available to assess the extent of use
impairment in the Upstream Snake River segment. Sources of
unmeasured load may include human activities, runoff,
unidentified small tributaries and drains.
Targets of 50 mg/l total suspended solids (TSS) as a monthly
average, and 80 mg/l for no longer than 14 days have been
established to protect aquatic life uses. While duration data is
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being collected, sources currently discharging less than 50 mg/l
monthly average will be assigned no net increase load allocations.
Sediment targets will be applied year-round.
6.4.3.4 Temperature
High temperatures can be harmful to fish, especially occurring
with other habitat limitations such as low dissolved oxygen or poor
food supply. Acceptable temperature ranges vary for different
species of fish. Criteria have been established for maximum
temperatures that support the aquatic life needs of various species,
as follows:
•

For cold water biota and salmonid rearing, 17.8 °C as a 7day average of daily maximums

•

For salmonid spawning (when & where it occurs), 13.0 °C
instantaneous, or 9 °C average daily mean

Since salmonid spawning is not observed to occur in the Upper
Snake River segment, the salmonid spawning beneficial use
designation and accompanying water quality targets will apply
only to tributaries with that designated use. State-specific targets
will be applied to those areas of the tributaries designated for
salmonid spawning.
Summertime water temperatures exceeding 24 °C have been
routinely measured in the Upper Snake River segment. Natural
atmospheric heat sources are the dominant influence on water
temperature in the river. Because natural influences cause
temperature exceedences, cumulative man-caused effects are
allowed to have no measurable increase over natural background
levels. Oregon State standards define “no measurable increase” as
0.14 °C.
The critical conditions for target temperatures are from June
through September for cold-water biota and salmonid rearing.
6.4.4

Load Allocations
Load allocations for non-point sources have been established for
phosphorus, sediment and temperature. A dissolved oxygen allocation has
been established for Brownlee Reservoir for the period between the last of
July to the first week of October; dissolved oxygen concentrations are
expected to improve with reductions in total phosphorus. Storm water, as
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well as agriculture and forestry, is included in the load allocations for
ungaged flow.
TABLE 6.1
LOAD ALLOCATIONS FOR UPSTREAM SNAKE RIVER
Total
Phosphorus (May through Sept), kg/day
Sediment, kg/day
Temperature (June through September)

2,495
1,684,019
Existing Load

Ungaged Flow
134
281,656
Existing Load

Implementation of procedures for nonpoint sources to meet TMDL targets
are expected to begin after completion of site-specific implementation
plans, within 18 months after approval of the SR-HC TMDL. If
monitored trends subsequently indicate that sediment concentrations are
increasing despite implementation efforts, load allocations will be revised
downward.
6.5

ONTARIO STORM WATER POLLUTANT LOADINGS
6.5.1

Background
The City of Ontario’s storm drain system collects and transports runoff
water from various drainage areas in the City to the Snake River. Four
trunk lines, including those serving the business core, discharge directly to
the river. Four trunk lines discharge to the river indirectly by way of
canals, combining urban storm water with irrigation water conveyance and
return flow facilities.
A water quality monitoring project, funded through an Oregon Watershed
Enhancement Board (OWEB) grant, was initiated to assess pollutant
loadings of urban storm water and agricultural runoff from the City of
Ontario system. (Storm water, agricultural runoff and groundwater, which
intermingle in the City of Ontario system, are also considered in
combination for TMDL load allocations.)
The OWEB project was initiated to obtain baseline water quality and flow
information necessary for an assessment of existing conditions, and to
identify potential storm water impacts in the Snake River watershed. It
was also intended to help clarify the correlation between the drainage and
irrigation facilities entering and exiting the City, since future water quality
improvements will involve coordination with irrigation and drainage
districts.
The OWEB project included setting up eleven monitoring sites where
samples were collected over a one-year period, and tested for 22
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parameters (including dissolved oxygen, nutrients, mercury, sediment and
temperature). Water quality tests were done on a monthly basis in
addition to three storm events. Flow at eight of the sites (Sites 1-9) was
monitored hourly, in addition to a staff gauge reading five times a week.
Three of the monitoring sites - Sites 3, 5 and 10 - are just upstream of
outfalls to the Snake River. Site 3 is on the Dork Canal, which receives
flow from two storm water trunk lines. Sites 5 and 10 represent direct
storm water discharge points.
6.5.2 Summary of OWEB Data Relative to TMDL
Flow rates at the most downstream sites along the Stewart Carter Ditch
and the Dork Canal were more sensitive to storm events than monitoring
sites upstream of the City of Ontario. This indicates that the city’s storm
water runoff does contribute to the flow in these irrigation canals.
However, it should be noted that storm water runoff has a minimal impact
on overall flow. Total flow from storm events represents less than 1% of
the total annual flow through the monitored sites. Even at sites not located
along irrigation canals, the flows through all (except Site 5) were
influenced by irrigation and return flows.
Water quality results relative to Snake River TMDLs are summarized in
Table 6-1 for the primary storm water discharge points monitored.
(Combined flow from Sites 1 and 2 was used for Site 10 flows, which
were not measured.) Complete results of the OWEB water quality
monitoring project are included in the City of Ontario/OWEB Water
Quality Monitoring Project Report, July 15, 2002.
TABLE 6.2
OWEB MONITORING RESULTS
Flow, cfs

4/17/01
5/14/01
6/4/01
6/27/01
7/2/01
8/20/01
9/17/01
10/16/01
10/30/01
11/13/01
12/13/01
1/14/02
2/11/02
3/11/02
3/18/02
4/15/02

Site 3

Site 5

Regular
Regular
Regular
Storm Event
Regular
Regular
Regular
Regular
Storm Event
Regular
Regular
Regular
Regular
Storm Event
Regular
Regular

69.8
41.8
50.2
59.1
50.2
37.1
2.9
0.8
0.4
0.4
0.4
0.1
0
48.3

0.2
0.4
0.7
0.1
0.4
0.4
0.3
0.7
0.5
0.6
0.5
0.5
0.7
0.8
0.2

Maximum
Minimum
Average
Avg regular
Avg storm
Annual CF

69.8
0
25.8
28.8
14.9
894,456,360

0.8
0.1
0.5
0.4
0.7
13,969,188
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TSS, mg/l
Sites 1&2
1.3/5.5/0.1
0.3/0.5
0.5/1.9
0/9.0
0/0
0/1.3
0/0
0/0
0/0
0/0
0/0
0/0
0/0
0/0

Site
3

Dissolved Oxygen,
mg/l
Site
Site 3 Site 5
10

Temperature
Site
Site
Site
3
5
10

Site
5

Site
10

Site 3

Site 5

Site
10

0.25
0.31
0.66
0.35
0.37
0.22
0.11
0.32
0.20
0.29
0.20
0.13
0.11
0.14
0.58

0.20
0.21
0.75
0.31
0.35
0.53
0.26
0.59
1.00
0.25
0.25
0.22
0.19
0.18
0.22

NF
0.20
0.68
0.67
0.28
0.24
0.37
0.19
0.42
0.32
0.24
0.23
0.23
0.25
0.23
0.21

15
267
142
582
223
104
43
32
55
9
14
4
13
6
7
276

13
40
15
230
9
15
18
13
54
35
2
0
27
2
1
10

NF
46
834
1866
89
26
3
0
70
117
13
1
9
1
1
1

22
9
10
8
8
7
8
9
8
9
10
7
10
7
10
10

20
8
11
6
3
5
7
7
7
8
9
6
9
7
10
7

NF
8
9
7
8
8
8
7
7
8
7
5
9
6
11
8

11.8
13.8
12.0
22.2
19.8
17.2
15.7
9.7
11.8
8.0
1.5
2.5
1.3
6.1
1.2
8.3

19.2
15.3
13.8
23.2
15.7
14.9
15.1
10.1
13.5
13.4
5.9
5.6
3.7
7.0
1.6
7.0

NF
14.6
13.4
23.0
20.0
12.0
18.5
14.6
14.0
13.9
13.9
12.4
11.9
11.9
11.6
11.9

0.66
0.11
0.28
0.26
0.36

1.00
0.18
0.37
0.33
0.51

0.68
0.19
0.32
0.29
0.45

582
4
112
88
214

230
0
30
15
95

1866
0
206
96
646

22
7
9
10
8

20
3
8
8
6

11
5
8
8
7

22.2
1.2
10.2
9.5
13.4

23.2
1.6
11.6
10.9
14.6

23.0
11.6
14.5
14.1
16.3

95,250,960
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6.5.2.1 Dissolved Oxygen/Nutrients
Monthly dissolved oxygen (DO) levels measured at the three
discharge points ranged from 3 -22 mg/l, with an annual average of
8 -9 mg/l. The DO levels were generally lowest during the
summer months. Dissolved oxygen levels also appeared to drop
during storm events. These discharges apparently have minimal
impact on the river, as data in the SR-HC TMDL for the Upstream
Snake River showed no DO concentrations less than the 6.5 mg/l
target value.
Total phosphorus concentrations in the flow from Sites 3 and 5
ranged from 0.11-1.0 mg/l, averaging 0.28-0.37 mg/l on an annual
basis. Site 3, which accounts for about 90% of the measured flow
from the 3 discharge points, contributes most of the phosphorus
loading. Daily loads up to 69 kg/day were measured at Site 3
during the critical May-September period. This represents over
half of the load allocation for ungaged flows in the Upstream
Snake River Segment.
6.5.2.2 Mercury
Heavy metal concentrations were measured once during non-storm
conditions. Mercury was too low (<0.2 µg/l) to detect any
differences between sites.
6.5.2.3 Sediment
Total suspended solids measured at Sites 3 and 10 during nonstorm periods exceeded the TMDL monthly and bi-weekly target
levels of 50 mg/l and 80 mg/l during several months. Maximum
monthly values of 276 mg/l and 834 mg/l were measured at Site 3
and 10, respectively. Average yearly values (non-storm) for both
Sites 3 and 10 were 200% of the monthly average target level.
Even higher concentrations – up to 1866 mg/l at Site 10 – were
experienced during storm events. Increased agricultural activity
and initial flushing of the irrigation canals appeared to have the
greatest impact on suspended solids concentrations in the storm
runoff.
Because the OWEB data are single daily measurements (rather
than monthly or bi-weekly averages), they cannot be used to
determine if the SR-HC TMDL sediment targets are being
exceeded.
However, the fact that sediment values were
substantially higher than the 80 mg/l target over several
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consecutive months makes it likely that there are TMDL
exceedences.
Based on OWEB measurements of flow and total suspended solids
concentrations, the average sediment load calculated for Sites 3
and 5 is 12,000 kg/day, or about 4% of the load allocation for
ungaged flows in the Upstream Snake River Segment.
6.5.2.4 Temperature
Single daily temperature measurements in July were above the
cold water biota/salmonid rearing target temperature of 17.8 °C at
both Sites 3 and 10. Site 10 was also above the target temperature
in September. Flows at all 3 discharge points were above 22 °C
during a storm event in late June.
Ambient temperatures in the river, upstream of these discharge
points, are similarly high. Continuous exceedences of the target
value are observed in the Upstream Snake River segment in July
and August, and 20% of the historical data in these months showed
temperatures above 22 °C.
The temperature values measured in the OWEB project represent
the “existing load” TMDL for these discharges. The TMDL
allows no measurable increase over these background levels.
6.5.3

Unmeasured Loads
The OWEB project was limited to portions of the Ontario storm water
system anticipated to be impacted by agricultural uses. The three
discharge points monitored in the OWEB study drain an estimated 1638
acres, representing over 2/3 of the area in Ontario that drains to the Snake
River. The remaining trunks that discharge to the river carry runoff from
about 772 acres, including the downtown business core.
Pollutant loads for an area can be estimated from the type of land use and
imperviousness of the area. For commercial/industrial areas in Boise,
average concentrations of pollutants during storm events are estimated at
155 mg/l TSS and 0.88 mg/l total phosphorus (“Land Use and Pollutant
Load Characterization Requirements”, Ada County Highway District).
Using these values for Ontario results in estimated loads of 500 and 3
kg/year for TSS and total phosphorus, respectively, in the unmeasured
storm water runoff.
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6.6

STORM WATER MANAGEMENT PRACTICES
6.6.1

General
Should a Phase II MS4 permit (Section 6.3) be required in the future, the
City would be obligated to implement storm water management practices
that achieve the six minimum measures for reducing storm water pollution
impacts. Ordinances, policies and programs need to specifically address
these six measures: public education, public involvement, illicit discharge
detection and elimination, construction site runoff control, postconstruction runoff control, and pollution prevention in municipal
operations.
The permit also requires that the City establish measurable goals for
evaluating the success of each of these measures. Target dates for
implementing each measure should be identified.

6.6.2

Public Education
Education helps create a knowledgeable public that supports the storm
water program and voluntarily complies with BMPs. The public needs to
be informed on the impacts of storm water discharges, actions they can
take to reduce storm water pollution, and how to become involved in the
City’s storm water program.
A public outreach program should include the following steps:
•

Select target audiences for the public education program, including
specific entities or groups likely to create significant storm water
impacts.

•

Target pollutant sources the education program is designed to
address.

•

Develop an outreach strategy, including mechanisms to reach the
specific target audiences. Using a variety of strategies is
recommended to provide maximum coverage.

The City may use educational materials (brochures or fact sheets), sponsor
speaking engagements before community groups, provide public service
announcements, implement educational programs targeted at school age
children, and sponsor cleanups. Brochures and fact sheets can be adapted
to fit local conditions by modifying materials developed by others. These
can then be distributed at City hall, at community events, by direct mailing
or as utility bill inserts.
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Cleanups and storm drain stenciling are cost-effective activities that can be
implemented through the use of volunteer organizations. Storm drain
stenciling is an effective method of raising public awareness of the
impacts of storm water runoff on water quality. Stenciling neighborhood
storm drains reminds car owners not to dump their motor oil down the
drain. Storm drain stenciling programs can be started by any local group,
such as the Boy Scouts, a school class, or a neighborhood association.
Specific audiences can be targeted for education or training, if the City has
identified specific activities or commercial activities as problems.
Educational brochures and posters can be developed and distributed which
outline specific BMPs that reduce the pollutants from these sources.
Examples of pollutant “hotspots” are gas stations or vehicle repair shops.
Measurable goals for evaluating the success of the public education
program may include development of various educational materials,
completion of storm drain stenciling, and/or elimination of a number of
storm water pollutant sources.
6.6.3

Public Involvement
For the public to play an active role in development and implementation of
the storm water program, the City must implement public involvement
measures. At a minimum, this includes compliance with applicable state
and local public notice requirements, which includes public notice of new
ordinances or ordinance revisions.
Ideally, the public should be involved in the development, implementation
and ongoing review of the storm water program. This will provide for
broader public support and a broader base of expertise. A public meeting
for program review on an annual basis is recommended.
An annual cleanup week, including incentives such as free pickup and
disposal of solid waste, is an effective public participation activity.
Community cleanup activities can be enhanced and used as a method for
public education and public involvement, through publicity, educational
activities, volunteer involvement of schools and community organizations,
and specific cleanup activities in public areas.
Other methods for complying with the public involvement requirement
include public meetings, volunteer activities (e.g. storm drain stenciling,
citizen watch groups), and the use of advisory groups for development of
specific program elements.
Stakeholder involvement in advisory groups is important when these
interests will be most affected by the program. The use of an advisory
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group is recommended for development of the construction site control
program (Section 6.6.5).
Measurable goals may include public meeting notices, volunteer
involvement, establishment of an advisory group, and participation in
community clean-up activities.
6.6.4

Illicit Discharge Detection and Elimination
Illicit discharges (non-storm water sources) include both illicit connections
and illegal dumping. Illicit connections can be from industrial or business
connections that should be connected to sanitary sewer. Other illicit
discharges include improper disposal of recreational sewage and failing
septic systems.
Some non-storm water discharges may contribute high levels of pollutants
to the storm water system. A program to detect and eliminate those illicit
discharges identified as significant contributors of pollutants requires the
following:
•

A storm sewer system map, showing the location of all outfalls and
the names and location of all waters of the United States that
receive discharges from those outfalls.

•

The prohibition through ordinance, or other regulatory mechanism,
of non-storm water discharges into the storm sewer system,
including appropriate enforcement procedures and actions (such as
stop work orders, fines, bonding requirements, permit denials).

•

A plan to detect and address illicit discharges, including illegal
dumping, into the MS4.

•

The education of public employees, businesses, and the general
public about the hazards associated with illegal discharges and
improper disposal of waste.

A storm sewer system map is being developed as part of this project. This
map may be used to help identify priority areas with higher likelihood of
illicit connections (e.g. areas with older sewer lines) for detailed screening.
Activities to detect illicit connections include building inspections for new
development, routine street and drainage system inspections and
maintenance, and ongoing code enforcement activities.
Also
recommended is periodic outfall screening during wet weather events and
dry weather, and documentation of existing operational and discharge
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activities. Additional procedures may be needed to trace the source of an
illicit discharge.
The requirement to control illegal dumping can be addressed through the
public education component of the program and through ordinances. The
public education program should encourage citizen reporting of illegal
dumpers, who can then be fined, or be required to perform community
service.
Proper enforcement must be implemented to discourage others from
performing illegal dumping. Additional enforcement remedies are needed
as well as clear enforcement guidelines. A storm water management
ordinance would allow the City to access private property from which an
illicit discharge originates, and to establish further prohibitions against
unauthorized connections and illegal dumping.
Measurable goals could include implementation of a recycling program
for household hazardous waste, completion of public employee training,
participation in household hazardous waste collection days, and detection
and elimination of a number of illicit discharges.
6.6.5

Construction Site Runoff Control
The Phase II rule requires the City to develop, implement, and enforce a
program to reduce pollutants in storm water runoff from construction
activities that result in a land disturbance of greater than or equal to one
acre. The requirements include:
•

An ordinance or other regulatory mechanism requiring the
implementation of erosion and sediment controls, and
controls for other construction site wastes

•

Pre-construction review of construction site plans

•

Regular inspections during construction

•

Procedures for site inspection and penalties for noncompliance

•

Procedures for the receipt and consideration of information
submitted by the public

The City of Ontario currently does not have a program that addresses
discharges from construction sites.
However, the Public Works
Department does have existing plan review and site inspection capabilities.
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Existing reviewers and inspectors can be cross-trained in this program, or
new staff may be hired. Plan review and inspections can require
considerable resources, depending on the number of construction projects
underway at one time. However, the City is only required to regulate
construction sites larger than one acre.
Cost savings may be realized by sharing an inspector with another
community if the workload does not warrant a full-time person. Another
approach is to require the developer to hire a private inspector in certain
circumstances, such as when the development is very large or when the
sites under construction present significant management problems.
Establishment of a construction site program will entail development of an
ordinance requiring permits, review and approval, plans, design
requirements, inspections and enforcement. Compliance with this program
can also be achieved through fines, non-monetary penalties (e.g.
restoration work), stop work orders, or bonding requirements. Modifying
an EPA model ordinance or an ordinance developed by others can
expedite this requirement.
Measurable goals could include adoption of a regulatory mechanism,
establishment of procedures for information submitted by the public,
implementation of site inspection procedures, and reduction of sediment
loads.
6.6.6 Post-construction Runoff Control
This minimum measure addresses pollutant reduction in runoff from new
development and redevelopment projects that result in the land
disturbance of greater than or equal to one acre. The MS4 owner is
required to have a plan to implement structural and/or non-structural best
management practices (BMPs) and ensure adequate long-term operation
and maintenance of such BMPs. The City may implement their own
BMPs or require that developers provide control for post-construction
runoff.
As part of this project, a Storm Water Management Design Manual has
been drafted to implement post-construction runoff control in new
development and redevelopment in the City of Ontario. The manual
addresses non-structural and structural BMPs, and operation/maintenance
responsibilities. The Storm Water Management Design Manual should be
implemented, with periodic reviews and updating as needed (see Public
Involvement). A draft of this manual is included in Appendix G.
Non-structural controls may also reduce post-construction impacts to
water quality. Non-structural methods include directing growth to
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identified areas; protecting sensitive areas; maintaining and/or increasing
open space; providing buffers along sensitive water bodies; minimizing
impervious surfaces; and policies or ordinances that encourage infill
development in areas with existing infrastructure or higher density. These
controls could be incorporated in a subdivision ordinance or
comprehensive plan.
Measurable goals may include development of strategies (including
structural and non-structural BMPs), codification of strategies through
ordinance or other regulatory mechanism, reduction in percentage of new
impervious surfaces, and reduction in sediment loads.
6.6.7

Pollution Prevention in Municipal Operations
The Phase II requirements include pollution prevention for municipal
operations. Municipal operations include streets, parking lots, parks and
open spaces, and storage and vehicle maintenance areas. This program
element includes:
•

Development of an operation and maintenance program

•

Employee training on how to incorporate pollution
prevention/good housekeeping techniques into municipal
operations

Park operations that may impact the storm water system include
application of herbicides and fertilizers to park grounds, maintenance of
walkways adjacent to waterways, irrigation practices, and control of
aquatic plants in park ponds. Municipal operations implemented by the
Public Works Department include annual maintenance of sand and grease
traps and catch basins, routing street sweeping, snow and ice control on
roadways, and drainage system repair.
Recommended Phase II compliance activities include the development of
an Operation and Maintenance (O&M) Plan that describes maintenance
activities, maintenance schedules, inspection procedures, and waste
disposal practices.
The following represent some recommended
maintenance frequencies:
1. Street sweeping: establish frequency to limit sediment/debris
accumulations to 1 cu. ft. per 1000 sq. ft.
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2. Inspection of storm water system
-

Frequency based on sediment accumulated, but at least every 5
years for conveyance system; semi-annually & after storm
events for other facilities

-

Keep records of noted conditions & corrective actions

3. Cleaning frequency
-

Conveyance system: when accumulated sediment/trash at 20%
of pipe diameter, or if inhibiting facility operation

-

Catch basins: when accumulated sediment/trash blocking 1/3
of pipe diameter

-

Vegetated systems (swales or filter strips): when accumulated
sediment exceeds 2” in depth

-

Sand filter: when accumulated sediment exceeds ½” in depth

-

Oil/water separator: when accumulated sediment exceeds 1’ in
depth; oil accumulation exceeds 1”

The O&M plan should also include a description of controls for reducing
or eliminating the discharge of pollutants from areas such as roads and
parking lots, maintenance and storage yards (including salt/sand storage
and snow disposal areas), and waste transfer stations.
A record-keeping system to document operation and maintenance
activities should also be created to document compliance with both the
Phase II and TMDL requirements. Employee training should be provided
and could consist of training for new employees on the elements of the
Operation and Maintenance Plan, with an annual refresher for all
employees. Training materials developed by other entities could be
modified for use by the City.
6.7

MAINTENANCE IMPACTS
Since sediments can carry attached pollutant loads, such as nutrients and mercury,
reduction of sediment loading can provide multiple water quality benefits.
Reduction of solids concentrations may allow Ontario’s storm water discharges to
meet the TMDL for both TSS and phosphorus.
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Reduction of sediment loads in storm water management areas served by
irrigation canals/ditches will depend largely on use of agricultural BMPs
(operational or structural).
Operational measures may include fertilizer
management, erosion control (chemical or mulch), conservation tillage, and reuse
of surface runoff. Structural measures such as conservation buffers or
sedimentation ponds may be used. Implementation of agricultural BMPs may be
encouraged through the public education program, in cooperation with the
Malheur Drainage District and Owyhee Ditch Company.
Good housekeeping practices and maintenance activities, such as street sweeping
and storm system cleaning, will have a greater effect on pollutant reduction in
areas not impacted by agricultural uses. Conventional mechanical broom and
vacuum-assisted wet sweepers can reduce annual sediment loading from a
residential street by 5 to 30%, while vacuum-assisted dry sweepers may achieve a
reduction of 35 to 80%. The percent reduction of nutrients is about half the
sediment reduction.
Since irrigation and return flows are by far the largest component of flow in
Ontario’s storm water system, implementation of agricultural BMPs is expected
to have the greatest impact on pollutant loadings to the Snake River.
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7.0 – ALTERNATIVES AND SUMMARY IMPROVEMENTS
7.1

EXISTING SYSTEM
The recommendations for improvements to the Ontario storm water collection
pipelines and facilities are illustrated in Figures 11, 12, 13, 14, 15, and 16, with
summaries shown in Figures 18 and 21 of Appendix A. Several options were
discussed with the Technical Review Committee on how to best handle future
development. It was the general consensus that the City of Ontario adopt a policy
limiting post-development runoff to pre-development conditions for all
undeveloped areas. Adopting this policy will prevent conditions from becoming
worse in the future. In addition, solutions necessary to correct existing flooding
problems will not need to be upsized or substantially expanded as a result of
future growth.
Alternative improvements for each basin are summarized below and illustrated in
Figures 18, 19, 20 and 21 in Appendix A.
7.1.1

Wal-Mart Drainage Basin (Figure 11)
No recommended improvements at this time.

7.1.2

Kmart Drainage Basin (Figure 11)
The Kmart Drainage Basin does have several areas of surcharging and
flooding as illustrated in Figure 10 in Appendix A. These flooding
problems are primarily due to the downstream pipes not being large
enough to handle the runoff from the basin. In order to correct these
flooding problems and minimize the surcharging, Keller Associates
recommends that the 15-inch line along the north side of the Ernst Parking
lot from the outfall west to the manhole just west of East Lane be replaced
with a 24-inch line. In addition the 15-inch line running north and south
along East Lane should be upsized to a 24-inch line from the manhole
where the 12-inch from the Ernst parking lot joins the north-south line
along East lane, north to the east-west line, approximately 340 feet. These
improvements are illustrated in Figure 21.

7.1.3

Heinz Frozen Food Drainage Basin (Figure 12)
This basin was initially evaluated and recommendations given based upon
a more stringent design standard than was decided upon in later stages of
the system evaluation. The design standard presented in Tech Memo #3
was to fix all flooding problems and eliminate surcharging in the lines.
The City later agreed upon a design standard of just eliminating all
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flooding due to the large quantity of surcharged lines located in other parts
of the City.
With this new standard the recommendations in Tech Memo #3 were
reduced to the following: correct the reverse flow between SE 5th Avenue
and SE 4th Avenue along SE 4th Street. However, as future development
occurs, the other improvements outlined in Tech Memo #3 will become
more imperative depending on future storm water detention/retention
practices initiated in the undeveloped area immediately east of HFF.
7.1.4

Double Trunk Line and Park Boulevard Drainage Basin
(Figures 13 and 14)
The Double Trunk line Basin and the Park Boulevard Basin are close
enough in proximity to develop a joint improvement plan that will benefit
both basins while reducing the overall costs. Three alternatives were
developed to help reduce the flooding in these basins and to address the
pipe condition issues prevalent in the irrigation line in the Double Trunk
line Basin. The improvements included a combination of limiting the
inflow from irrigation canals, replacing pipelines and interconnecting the
two basins. All three alternatives limit the irrigation inflow to the values
shown in Figures 18, 19 and 20 in Appendix A. By limiting or redirecting
the inflow, the amount of storm water runoff the pipelines are capable of
carrying increases.
All three alternatives include the following improvements:
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•

Upsize the 12-inch line along SW Alameda Drive from just south
of SW 6th Avenue where the irrigation water enters the system,
north to SW 4th Avenue with a 15-inch line and limit the inflow at
SW 6th Avenue and SW Alameda Drive to 0.33 cfs.

•

Replace the 8-inch line along SW 10th Avenue between SW 2nd
Street and SW 3rd Street with a 12-inch line

•

Redirect the irrigation water south of SW 18th Avenue to flow
south into the Malheur Drainage District system

•

Limit the irrigation inflow just southeast of the TVCC ballparks to
3.5 cfs.

•

Limit the irrigation inflow at the intersection of Alameda Drive
and SW 14th Avenue to 1.0 cfs.
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•

Construct desiltation/sedimentation basins before the irrigation
water enters the storm water pipe network at the TVCC ball parks
and at SW 8th Street.

•

Repair the sewer crossing on NW 2nd Avenue between NW 3rd
Street and NW 4th Street.

•

Repair the area near Pennington Drive in coordination with
development and as the City feels necessary

Alternative A – (Figure 18)
The first alternative, Alternative A, is illustrated in Figure 18 in Appendix
A. This alternative interconnects the Park Boulevard system with the
irrigation system and replaces the irrigation line with a larger diameter line
with greater capacity. The lines highlighted in red are Priority I
Improvements to be completed in the immediate future. The main
component of this improvement is upsizing the irrigation line from a 24inch line to a 42-inch line from SW 11th Avenue north to the outfall on the
Snake River. There are a few areas of realignment that allow for the storm
pipeline to be constructed in the roads and not through private property.
The priority II improvements for this alternative include upsizing and
replacing the lines in the southern half of the Park Boulevard Basin.
Alternative B – (Figure 19)
Alternative B also combines the Park Boulevard and Double Trunk line
Basins, however, rather than upsizing the entire irrigation line, it provides
for a detention facility to handle the excess runoff from both basins. The
detention facility is located at the City Park along SW 4th Avenue and just
east of SW 9th Street. This detention facility would need to be excavated
down three to five feet, over an area of 2.3 acres (about 310’x 325’). This
alternative allows for both the irrigation line and the Park Boulevard trunk
line to discharge into this detention facility. During the 25-year design
storm event the water in this facility would reach a depth of less than a
foot and a volume of between 84,000 and 87,000 cubic feet. This option
also has an inter-tie from the storm pipeline along Park Boulevard to the
irrigation line through the TVCC campus. There is also an inter-tie
between the irrigation line and the storm water trunk line that runs through
downtown Ontario. This option eliminates the need to upsize the entire
irrigation line, however, the line downstream of the detention facility will
need to be replaced at some time in the future due to the poor condition of
the pipe. Figure 19 illustrates the proposed pipe sizes and alignments for
this alternative.
Alternative C – (Figure 20)
Alternative C includes an improvement similar to Alternative B, but with
no interconnection between the Park Boulevard and Double Trunk line
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Basins except at the detention facility at the City park. Without that
additional connection the entire line along Park Boulevard from SW 4th
Avenue south to the intersection of SW 12th Street and SW 12th Avenue
should be upsized to reduce the flooding predicted by the model and
minimize the surcharging through the entire line. As with Alternative B,
the irrigation line will need to be upsized from south of the TVCC campus
to the detention facility and the line downstream of the detention facility
should be replaced in the future with a 24-inch line. This Alternative is
shown in Figure 20.
The City has not reached a final decision on the preferred alternative.
Although Alternative B is the slightly cheaper option, there are other nonmonetary issues which the Technical Review Committee feels may make
the more expensive Alternative A the preferred alternative. Some of these
issues include concerns over using the City Park as a detention facility in
part due to the mature trees in the park that would need to be removed.
Keller Associates recommends that the improvements outlined in
Alternative A be prioritized as shown in Figure 18. In summary these
improvements include:
Alternative A: Priority I Improvements:
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•

Upsize the existing 24-inch irrigation trunk line from SW11th
Avenue north to the discharge to the Snake River with a 42-inch
trunk line with the alignment re-aligned at the southern and
northern ends, as shown in Figure 18

•

Interconnect the Park Boulevard trunk line with the new 42-inch
trunk line along SW 4th Avenue with a 42-inch and at the TVCC
campus with a 24-inch and 42-inch as shown in the Figure 18

•

Upsize the 12-inch line along SW Alameda Drive from just south
of SW 6th Avenue where the irrigation water enters the system,
north to SW 4th Avenue with a 15-inch line and limit the inflow at
this sight to 0.33 cfs

•

Replace the 8-inch line along SW 10th Avenue between SW 2nd
Street and SW 3rd Street with a 12-inch line

•

Redirect the irrigation water south of SW 18th Avenue to flow
south

•

Limit the irrigation inflow at the TVCC ballparks to 3.5 cfs

•

Limit the irrigation inflow at the intersection of Alameda Drive
and SW 14th Avenue to 1.0 cfs
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Alternative A: Priority II Improvements:
•

Upsize the 15-inch along SW 12th Avenue from SW 12th Street to
SW 11th Street and north along SW 11th Street to just north of SW
11th Avenue

•

Construct a 24-inch line north from between SW 11th Avenue and
SW 10th Avenue to SW 9th Avenue and east along SW 9th Avenue
to Park Boulevard

Alternative A: Future Improvements
•
•

7.1.5

Abandon the existing 12-inch line that runs east from SW 11th
Avenue through the cemetery to Park Boulevard and north along
Park Boulevard to SW 9th Avenue
As the pipe condition deteriorates, abandon the existing 24-inch
storm line through the TVCC campus from approximately SW 9th
Avenue north to SW 4th Avenue

Stewart Carter Canal and Verde Road Drainage Basins (Figure 15)
This basin does not appear to have any flooding problems. The only
recommended improvement in these two drainage basins is to fix a section
of collapsing 30-inch pipe at Verde and NW 4th Avenue.
In the future, additional water quality measures may be needed along the
Stewart Carter Canal and the Dork Canal to help minimize the impact on
the Snake River from urban storm water runoff. The corridor along the
Dork Canal and neighboring ponds should be preserved as wetlands and
potential water quality treatment methods.

7.1.6 NW 7th Avenue, Waterford Subdivision, Dorian Street and SW 4th
Avenue Drainage Basins (Figure 16)
The storm water system in these basins is generally in good condition and
there are no flooding problems or significant surcharging issues that need
to be remediated. It is recommended that a desiltation basin be
constructed to treat the irrigation runoff south of SW 4th Avenue near
Dorian Street.
7.1.7

Miscellaneous Basin Improvements (Figures 16 and 21)
Improvements not outlined in the individual basin discussion include those
for the basins that either have onsite retention or are areas of future growth
and development. The River Street Basin, basin O1 as shown in Figure 6,
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immediately west of the railroad and south of I-84 initially drained
through a pipe that went underneath the freeway to discharge into the
Snake River. Over time this pipe has become plugged and the ends of the
pipe cannot be located. The runoff is now retained onsite in a depression
in the NE corner of this basin. It is recommended that on site retention of
storm water be continued for this area.
Another basin of interest is the basin encompassing the industrial
complexes south of SE 9th Avenue and immediately east of the railroad,
designated as basin F10 in Figure 6. This area naturally drains westward
towards the railroad. There are no existing storm water facilities in this
area and the water is contained in natural depressions. It is recommended
that an onsite retention facility be constructed east of SE 1st Street to
contain the future storm water runoff from basin F10.
One additional improvement is for the drainage basin west of I-84 and
south of Idaho Avenue, basin F9 in Figure 6, including an area that
naturally drains to the Kendall Pit. There are existing pipelines that drain
east along SE 9th Avenue to an open drainage canal, and another that
drains south along SE 10th Street to SE 5th Avenue. Keller Associates
recommends that a new 18-inch storm pipe be constructed between SE 5th
Avenue and SE 9th Avenue to carry the flow to the Kendall Pit. The
existing open channel that drains the storm water south of SE 9th Avenue
to Kendall Pit should be preserved as a wetland corridor to provide
additional water quality treatment. In addition, the Kendall Pit should be
preserved as a wetland.
7.2

MASTER PLAN (Figure 21)
As the City of Ontario continues to grow, more land will become developed, thus
creating greater potential for storm water runoff due to the increased impervious
land area. The City of Ontario is encouraged to limit post-development runoff to
pre-development conditions for future developments. Figure 21 in Appendix A
illustrates the Ontario Master Plan with the priority improvements outlined above
in red and future improvements in green.
As outlined in Figure 21, the future improvements are shown in green and include
mostly future water quality improvements:
•

Preserve an area along the Stewart Carter Canal before it enters the City
limits for a future desiltation/sedimentation facility

•

Work with the Malheur Drainage District to reroute the irrigation tailwater
from the land south of SW 18th Avenue to flow south
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•

Preserve a corridor along the Dork Canal from Verde Street to the Snake
River for wetlands and future water treatment

•

Preserve ponds located adjacent to the Dork Canal for future water
treatment

•

Preserve the wetland corridor along the channel north of the fairgrounds to
the Snake River

•

Preserve the Beck Ponds for future treatment facilities

•

Preserve the ponds north of I-84 and Wal-Mart for future treatment
facilities

•

Preserve the Kendall Pit for future water treatment

•

Preserve the wetland corridor running north from Kendall Pit to SE 9th
Avenue

•

Preserve land east of the city limits for future pretreatment of the Dork
Canal

•

As pipelines are replaced, replace pipelines less than 12-inch in diameter
with at least a 12-inch pipeline
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8.0 – SUMMARY OF COSTS AND RATE IMPACTS
8.1

SUMMARY OF COSTS AND RATE IMPACTS
8.1.1

Estimate of Most Probable Cost
Table 1.1 summarizes the improvements and their associated costs. A
more detailed estimate of most probable cost is presented in Appendix F.
TABLE 8.1
ESTIMATE OF MOST PROBABLE COST

Priority I Improvements (2003)
Double Trunk
Line and Park
Blvd Basin:
Double Trunk
Line Basin:
HFF Basin:
Verde Street
Basin:
Kmart Basin:
Miscellaneous
Basins:

Project Cost*

Downtown Improvement-Alternative A
TVCC Sedimentation Basin/Structure
Repair Sanitary Sewer Pipe Crossing on NW 2nd Ave
Repair area around Pennington Drive
Correct reverse grade on SE 4th St. between SE 4th Ave and SE
5th Avenue
Replace 30” Collapsing Pipe Section at Verde and NW 4th
Avenue
Add Cleanout south of ODOT office on SE Kendall Road
Upsize 15-inch along East Ln and north of Kmart/Ernst Parking
Replace 30-ft section of concrete pipe on SE 11th Avenue
Miscellaneous Smaller Sedimentation Basins/Structures
Kendall Pit 18-inch Pipeline from SE 9th Ave to SE 5th Ave

TOTAL PRIORITY I

$1,456,200
$25,000
$4,000
$15,000
$14,000
$3,040
$2,000
$67,350
$4,375
$20,000
$53,475

$1,664,440

Priority II Improvements (2010)
Double Trunk
Line and Park
Blvd Basin:
Double Trunk
Line Basin:

Downtown Improvement-Alternative A
Replace 15-inch on NW 4th Ave. between NW 2nd St. and NW
3rd St.

TOTAL PRIORITY II

$101,770
$13,180

$114,950

Priority III Improvements (2015)
Double Trunk
Line Basin:
Park Blvd Basin:

Replace 21-inch along SW 11th Ave north of TVCC ballparks

$22,050

Replace 24-inch along SW 4th Ave west of Park Blvd.
Replace 8-inch with 12-inch south of Sears Dr.
Replace 12-inch along SW 5th Ave west of SW 12th St.

$37,580
$6,900
$8,770

TOTAL PRIORITY III
TOTAL PROJECT COST

$75,300
$1,854,690

*Project Cost includes engineering and contingencies

197032/3/03-380

8-1

July 2003

City of Ontario Storm Water Master Plan

8.1.2

Total Estimated Annual Costs
Table 1.2 below summarizes the projected annual costs for operation,
maintenance, repair, replacement and Priority I bonding. Details of these
annual costs are provided in Appendix F. Future storm water fees are
projected on the basis of generating annual revenue of $652,262.00 to
equal the projected annual costs.
TABLE 8.2
ANNUAL COST SUMMARY
Item

Sewer line/catch basin cleaning
Pipeline TV Inspection
Labor Costs
Equipment and Testing
Bond Repayment (4.5% for 20 yrs)
Misc. Capital Improvements
Projected Replacement Costs
TOTALS

8.1.3

Annual
Cost
$76,117
21,204
37,000
50,000
$127,955
40,000
$273,286
$652,562

Running Totals
$76,117
$97,321
$134,321
$184,321
$312,276
352,276
$652,562
$652,562

Existing Storm Water User Fees
In 1980 the City of Ontario passed a resolution instituting storm drainage
user fees, which have been only raised once in 1984 by approximately 5
percent. The initial residential and industrial user rates were developed
based on the cost per square foot amount of impervious area. It was
assumed that a residential user would have 2,500 square feet of
impervious area per lot. This 2,500 square feet of impervious area was
assumed to equal one equivalent storm water user. The actual impervious
area on industrial properties was divided by this 2,500 square feet area to
determine the equivalent storm water user rate for each industrial user. A
flat rate of $6.41 per commercial business was established, which was not
based on impervious area. There is a significant disparity between the
dollar amounts paid by commercial users and the amount of impervious
area on their individual lots. Thus there is a significant disparity between
the rates paid and the volume of storm water generated on commercial lots.
Due to these disparities, a new rate structure is proposed in the next
section for the City’s consideration.
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8.1.4

Potential User Rate Structure and Impact
A new user rate is hereby proposed that will be based completely on
impervious area of each user. A summary of the various user categories is
shown below in Table 1.3. This table indicates that there are 4,393
residential storm water users and that each user is assumed to have 2,500
square feet of impervious area per lot. For commercial and industrial
users, it has been assumed that 85 percent of the commercial area will be
impervious and 90 percent of the industrial area will be impervious.
The new impervious area assessment structure could be applied under two
separate conditions:
Condition 1 - All Existing Zoned Area: This condition assumes
that storm water assessments will be made to all zoned land within
the City whether it is developed or not.
Condition 2 - Existing Developed Area: This condition assumes
that storm water assessment will be made only to land within the
City that is presently developed.
Table 1.3 indicates the total number of residential lots and commercial
and industrial acreage that would be assessed under both conditions.
As can be seen, the major difference would be in the acreage of industrial
land being assessed. An industrial acreage reduction of 90 percent from
541 acres for existing zoned area to 54 acres for existing developed area
would be seen.
TABLE 8.3
SUMMARY OF STORM WATER USERS AND AREAS

Category

Number
of Users

Industrial
Commercial
Residential

4393
536
18+

Impervious
Area
Assumption
2,500 sq ft/lot
85% of Area
90% of Area

Existing
Zoned
Area
4,393 lots
569.9 Acre
541.4 Acre

Assumed
Percent
Developed
100%
70%
10%

Existing
Developed
Area
4393 lots
399 Acres
54 Acres

General Assumptions:
1) All storm water users will be charged on the basis of impervious area
on their property
2) Actual monthly user charges were calculated and are presented in this
report on the basis of:
− Residential – Per Equivalent Dwelling Unit (2,500 sq ft)
− Commercial – Per 10,00 square feet of commercial property
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− Industrial – Per 10,000 square feet of industrial property
Implementing this new user rate philosophy, and assuming that the new
user rates would need to generate the projected annual cost of $625,562,
the projected storm water user fees are shown below in Table 1.4. Table
1.4 makes a comparison between the 1984 existing storm water rates and
the rates that would be charged under both Conditions 1 and 2 as
described above. As can be seen from Table 1.4, the residential rates
would double if all zoned land were assessed and would almost quadruple
if only developed land were assessed. Table 1.4 also illustrates that
commercial user charges would increase astronomically, while industrial
user charges would basically double for zoned land and quadruple for only
developed land. If the total zoned land (condition 1) user rates were
assessed to only the developed property, (condition 2) the annual storm
water revenues that would be generated would be $326,490 as shown by
Note 5 in Table 1.4.
This annual revenue of $326,490 would cover the cost for annual
operation, maintenance, and bond costs for Priority I improvements (a cost
of $312,276 – see Table 1.2).
TABLE 8.4
PROPOSED MONTHLY USER RATES VERSUS EXISTING RATES
Category
Residential
Commercial
½ acre lot
1 acre lot
5 acre lot
Industrial
½ acre lot
1 acre lot
5 acre lot
Annual
Revenue

1984
$1.16 Per ERU
$6.41 Per Business
$6.41
$6.41
$6.41
$4.183 Per 10,000 sq ft
$9.10
$18.21
$91.04
$113,610

2003 Zoned Land1
$2.44 Per ERU
$8.31 Per 10,000 sq ft
$18.10
$36.20
$180.99
$8.80 Per 10,000 sq ft
$19.17
$38.33
$191.66
$625,5624

$326,4905

2003 Developed Land2
$4.68 Per ERU
$15.90 Per 10,000 sq ft
$34.63
$69.26
$346.30
$16.83 Per 10,000 sq ft
$36.66
$73.31
$366.56
$625,562

Notes:
1) Assumes that 100% of the land zoned as commercial and industrial within
the City of Ontario will be assessed a storm water fee
2) Assumes that only the developed lands within the City of Ontario will be
assessed a storm water fee. Assumes that only 10% of the industrial zoned
land and 70% of the commercial zoned land is currently developed and,
therefore, will be assessed
3) Assumes for the existing rates that existing industrial lots are 90%
impervious
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4) Assumes that 100% of the zoned land is assessed a storm water fee
5) Assumes that only 70% of the commercial zoned land and 10% of the
industrial zoned land is developed and assessed a storm water fee at the same
rate as if all, developed and undeveloped, zoned land was assessed

In light of the fact that the storm water user rates could significantly
increase, it may be appropriate to complete a separate, more detailed storm
water fee user rate analysis. A new rate structure could be developed that
would provide a gradual increase in storm water fees to accomplish only
the most urgent and needed storm water improvements with perhaps other
City general fund revenues.
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