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SECTION 1: INTRODUCTION

The City of Molalla, Oregon (City) operates a Wastewater Treatment Plant (WWTP) located at 12424
South Toliver Road, Molalla, Oregon. Discharge of treated effluent from the WWTP is regulated under
National Pollution Discharge Elimination System (NPDES) Permit Number 101514, issued by the
Oregon Department of Environmental Quality (DEQ). A copy of the current NPDES Permit is provided
in Appendix A. Outfall 002 of the current permit is for the use of recycled water.

This Recycled Water Use Plan (RWUP) is provided to describe the City’s recycled Water Use Program
and supersedes all previous recycled water use plans. Content within this RWUP restates information
contained in the previously approved Consolidated Recycled Water Use Plan prepared by Brown and

Caldwell (July, 2015).

In accordance with the current NPDES Permit, municipal wastewater will be treated and effluent will be
discharged through Outfall 001 during the winter months to the Molalla River. Unless approved by a
permit modification, during the summer months (May 1* through October 31%) no discharge to waters of
the state is allowed. Recycled water will either be land applied or stored in the facultative/storage
lagoons during the summer months.

The City land applies recycled water onto the sites listed below. A vicinity map depicting the site
locations is provided in Figure 1.1.1, on the following page. The NPDES Permit requires that the
effluent be treated in accordance with Class A, B, or C requirements, depending on the beneficial use.
All land application sites addressed within this RWUP will use Class C recycled water.

Cemetery Site
WWTP Site

North Coleman Ranch Site
South Coleman Ranch Site

The City of Molalla’s Recycled Water Use Program is governed by Oregon Administrative Rule (OAR)
340-055 and guided by the DEQs Internal Management Directive (IMD): Implementing Oregon’s
Recycled Water Use Rules. This Recycled Water Use Plan has been prepared to address the
requirements of OAR 340-055 and also provide a single comprehensive document that can be used and
understood by the City employees responsible for implementing the plan, regulators, owners and

operators of the recycled water land application sites and the general public.

Contact information for City Staff responsible for the Recycled Water Use Plan is presented in Table

1.1.1.
TABLE 1.1.1
CITY STAFF CONTACT INFORMATION
Name Position Phone Email address
Dan Huff City Manager (503) 829-6855 dhuff@cityofmolalla.com

Gerald Fisher

Public Works Director

(503) 829-6855

gfisher@cityofmolalla.com

Andy Peters

Public Works
Operations Supervisor

(503) 793-0507

apeters@cityofmolalla.com

Jake Ehredt

WWTP Operator Lead

(503) 829-5407

jehredt@cityofmolalla.com

James Clifton

WWTP Operator 1

(503) 829-5407

iclifton@cityofmolalla.com

Public Works Emergency

On-Call Staff

(503) 829-4160

The Dyer Partnership, Engineers & Planners, Inc.

1-1



mailto:dhuff@cityofmolalla.com
mailto:gfisher@cityofmolalla.com
mailto:jehredt@cityofmolalla.com
mailto:jclifton@cityofmolalla.com

S. FEYRER PARK RD. [

[CEMETERY SITE[*

CITY OF MOLALLA
ENGINEERS & PLANNERS, INC. RECYCLED WATER USE PLAN

VICINITY MAP

THE DYER PARTNERSHIP
FIGURE NO.




SECTION 2:
BENEFICIAL PURPOSES




SECTION 2: BENEFICIAL PURPOSES

The recycled water will be beneficially used for the purpose of irrigating pastures and grass lands. This
will reduce or eliminate the need for recycled water users to irrigate with local ground water or surface
water. Use of recycled water also eliminates discharge of treated effluent to surface water during the
summer months.

Contact information for recycled water users that are involved with the City’s recycled water use
program is summarized in Table 2.1.1.

TABLE 2.1.1
RECYCLED WATER USERS

Name Site Location Contact

Coleman Ranch

Steve Coleman | (North and South) 15151 South Feyrer Park Road,

Molalla, Oregon 97038 (503) 970-2502

Sites
Termination of South Adams
Dennis Kyllo Cemetery Site Cemetery Road, Molalla, Oregon | (971) 221-5650
97038
WWTP Operator 12424 South Tolliver Road,
Jake Ehredt Lead Molalla, Oregon 97038 (503) 829-5407

12424 South Tolliver Road,
Molalla, Oregon 97038

James Clifton WWTP Operator 1 (503) 829-5407

Table 2.1.2 summarizes the proposed beneficial end uses of the City’s recycled water, as required by
OAR 340-055-0025(1)(c). The total recycled water capacity of the land application sites is 201.4 Million
Gallons (MG). All sites have filed Registration of Recycled Water Use forms with the Water Resource
Department (ORS 537.132(2)). These completed forms are included in Appendix E. The recycled water
capacity for each site is based upon amended land application plans as originally presented in the
Consolidated Recycled Water Use Plan prepared by Brown and Caldwell (July, 2015). This RWUP
adjusts setback distances based upon Class C recycled water, as set forth in OAR 340-055-0012(5)(e).

TABLE 2.1.2
SUMMARY OF BENEFICIAL PURPOSES

Class Recycled Water
Site Beneficial Purpose of Capacity Frequency®
Water (MG)
Coleman Ranch Pasture (with some hay c 196.4 May -
(North & South) Sites production) Irrigation ' October
. S May -
C 15
Cemetery Site Grass Irrigation October
. S May -
C 5
WWTP Site Pasture Irrigation 3 October

1. City isusually unable to irrigate in May and October due to rainfall. If no irrigation occurs in May and October the total
recycled water capacity of all sites is reduced to 182.3 MG.

The Dyer Partnership, Engineers & Planners, Inc. 2-1
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SECTION 3: WASTEWATER TREATMENT

In accordance with OAR 340-055-0025(1)(a), Section 3 describes the wastewater treatment system
operating at the City’s WWTP including information on the quantity of recycled water, quality of the
recycled water, and the permitted use of recycled water.

3.1 Wastewater Treatment System

The City of Molalla’s current average dry weather flow (May to October) is 1.11 Million Gallons per
Day (MGD). The City accepts and processes domestic wastewater from residential and commercial
users. The City currently has 2,700 services (water meters) inside the City Limits that also receive sewer
service. Based on a Single Family Residence (SFR) usage rate, the City has 3,272 Equivalent Dwelling
Units (EDUs). An analysis of historical billing records for the fiscal year 2015-2016, shows that 94.0
percent of all accounts are single family residential, and 5.5 percent are large multifamily residential,
light commercial. The remaining 0.5 percent of the City of Molalla population is classified as industrial.

Wastewater is treated and disposed of in accordance with the National Pollution Discharge Elimination
Permit (NPDES) No. 101514 (provided in Appendix A). There are currently two permitted effluent
Outfall 001 and Outfall 002. Outfall 001 is for discharge of disinfected final effluent during the winter
months to the Molalla River. Outfall 002 is for the irrigation of recycled water onto the Oregon DEQ
approved land application sites.

Wastewater Treatment Process
The City’s existing wastewater treatment plant was constructed in 1980 and is located in the west end of
the_City, _immediately south of Toliver Road. The wastewater treatment facility includes the following
major unit processes:

o Influent fine screen

o Parshall flume flow meter

e Aerated lagoon

e Transfer pump station

e Two facultative/storage lagoons

e Tertiary treatment by Dissolved Air Flotation (DAF) and sand/anthracite gravity filters

e Calcium hypochlorite disinfection

e Chlorine contact basin

o Effluent pump station

e Dechlorination
Raw wastewater flows by gravity to a headworks system consisting of an automated fine screen,
mechanical bar screen, and Parshall flume for flow measurement. The fine screen is an in-channel,

perforated plate type screen (1/4-inch) with a design capacity of 9.25 MGD. The principle role of
influent screening is to remove coarse materials from the waste stream.

The Dyer Partnership, Engineers & Planners, Inc. 3-1
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Screened raw sewage flows by gravity to a 1.3 Million Gallon (MG) asphalt-concrete lined aerated
lagoon designed with six aspirating aerators. Treatment in the aerated lagoon is provided by both
biological and physical processes. A transfer pump station conveys wastewater from the aerated lagoon
to the first of two facultative lagoons installed in series. The lagoons provide additional treatment, flow
equalization, storage, and long-term solids retention and digestion. The lagoons are lined with native
clay. Lagoon #1 is 11.4 acres and has a maximum volume of 45 MG at a 12 ft water level. Lagoon #2 is
approximately 13.6 acres and has a total volume of 53 MG at a 12 ft water level. The total liquid
capacity of Lagoons #1 and #2 is 98 MG.

Tertiary treatment is provided by DAF units and gravity sand filters. Effluent from Lagoon #2 is
conveyed to two DAF units; one installed in 1980 and another installed in 2007. The DAF unit (DAF
#1) installed in 1980 is 31 feet in diameter. The DAF unit (DAF #2) installed in 2007 is 38 feet
diameter. The DAF units were originally designed for a total hydraulic capacity of 4 MGD. Each DAF
unit consists of a circular clarifier, a saturation tank, two recycle pumps (or pressurization pumps), and
an influent flow meter. The primary purpose of the DAF units is to remove algae from the waste stream.

Effluent from the DAF units is conveyed by gravity to a splitter box and then to four gravity filters, all
installed in 2007. The primary purpose of the gravity filters is to provide additional solids removal. The
filters are rated for a total capacity of 4 MGD. The filters have a total surface area of 573 square feet,
and a maximum loading rate of 4.85 gpm/ft. The filters contain a 12-inch layer of silica sand and a 24-
inch layer of anthracite coal. It should be noted that tertiary treatment is required due to the mass load
limitations of the City’s NPDES Permit and not for the class limitations of the recycled water.

After gravity filtration, calcium hypochlorite is used for disinfection, immediately prior to entering the
chlorine contact basin. The tablet chlorination system is manufactured by Accu-Tab. The tablets are
dissolved in feed water, enter a solution tank, and then are introduced to the waste stream. Effluent from
the tablet chlorination system flows by gravity to the chlorine contact basin. The chlorine contact basin
is 67,500 gallons. The contact time in the basin at 2017 average irrigation season flow is approximately
1.4 hours. This has shown to be acceptable because the operators dose at a high rate between 5 and 12
mg/L and maintain a chlorine residual in the 0.3 to 8.8 mg/L range.

Disinfected effluent flows by gravity to the effluent pump station, where it is either land applied or
discharged to the Molalla River, depending upon the time of year. The pump station houses two vertical
turbine pumps with a total capacity between 500 and 7,000 gallons per minute (gpm). The pumps are
Variable Frequency Drive (VFD) controlled. The effluent pump station is designed with provisions to
add a third pump in the future. The wet well is a precast reinforced concrete 12-foot inner diameter
manhole. A level transducer is included for liquid level measurement.

The existing WWTP site plan is depicted in Figure 3.1.1. The WWTP process schematic is illustrated in
Figure 3.1.2. Existing WWTP drawings and specifications are included in Appendix B.

Recycled Water Quantity

In 2015, from May through October, the total WWTP influent flow was 158 MG, and a total of 111 MG
of recycled water was land applied. In 2016, from May through October, the total WWTP influent flow
was approximately 197.5 MG, and a total of 110 MG of recycled water was land applied. The difference
between the total influent dry weather flow and the recycled water land applied, is typically stored in the
lagoons and eventually discharged, after tertiary treatment and disinfection, to the Molalla River outfall
during the winter months. For more information about the quantity of recycled water, refer to Section 4.

The Dyer Partnership, Engineers & Planners, Inc. 3-2
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Recycled Water Quality

The WWTP will generate Class C recycled water. Class C standards, as specified in Table A3 of the
NPDES Permit, are summarized in Table 3.1.1.

TABLE 3.1.1
QUALITY OF RECYCLED WATER

Parameter Class C
Oxidized Yes
Disinfected Yes
Total Coliform (organisms/100 mL)

7-day median 23

Maximum in any sample -

Maximum in 2-consecutive samples 240

Monitoring frequency 1/week

The permittee is authorized to distribute recycled water if it is:
1. Treated and used according to the criteria listed in Table A3 of the NPDES Permit.

2. Managed in accordance with its DEQ approved Recycled Water Use Plan unless exempt as
provided in Schedule D, Condition 3, of the NPDES Permit.

3. Used in a manner and applied at a rate that does not have the potential to adversely impact
groundwater quality.

4. Applied at a rate and in accordance with site management practices that ensure continued
agricultural, horticultural, or silvicultural production and does not reduce the productivity of the
site.

5. Irrigated using sound irrigation practices to prevent:

A. Offsite surface runoff or subsurface drainage through drainage tile;

B. Creation of odors, fly and mosquito breeding, or other nuisance conditions; and

C. Overloading of land with nutrients, organics, or other pollutants.

The Dyer Partnership, Engineers & Planners, Inc. 3-3
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SECTION 4: RECYCLED WATER MONITORING AND
SAMPLING

Section 4 describes the recycled water monitoring and sampling procedures for the Recycled Water
Reuse Program per OAR 340-055-0025(1)(e). The City’s WWTP will produce Class C recycled water,
in accordance with their NPDES Permit.

4.1 Recycled Water Quantity

Class C recycled water will be produced at the WWTP during the recycled water irrigation season. Land
application of recycled water will typically commence in June and continue through September. During
unseasonably dry years, and based upon actual land application site conditions, irrigation may also occur
in May and October.

Current Quantity of Recycled Water

Based upon an analysis of the City’s Discharge Monitoring Reports (DMRs) between January 2014 and
August 2017, the current average dry weather flow is 1.11 MGD. Monthly WWTP influent wastewater

flows and the quantity of recycled water generated from May to October in 2016 is listed in Table 4.1.1.

TABLE4.1.1
QUANTITY OF RECYCLED WATER (2016)

Month Influent Flow (MG) | Recycled Water Quantity (MG)
May 34 0
June 30 18.7
July 26.5 32.5
August 24 34.5
September 24 23
October 59 1.6
Total 197.5 110.3

As reported in the City’s 2016 Recycled Water Use Summary, Table 4.1.2 summarizes the quantity of
recycled water that was applied to each land application site during the 2016 irrigation season, as well as
the individual site capacities, all based on the land application plans presented in Section 9.

TABLE 4.1.2
QUANTITY AND CAPACITY OF RECYCLED WATER BY SITE (2016)
North South
Parameter Coleman Coleman Cergi(f(taery WSVi\{EI;P
Ranch Site Ranch Site
Total Million Gallons Irrigated (MG) 55.6 52.1 0 2.3
Site Capacity (MG) 121.7 74.7 1.5 3.5
% of Capacity 45.7% 69.7% 0% 65.7%

The City is not allowed to discharge to waters of the state in May through October. Due to

precipitation, usually the City cannot land apply recycled water in May or October. In May, wastewater
is stored in the lagoons. After treatment and disinfection, the City mainly land applies recycled water in
June through September. In October, partially treated wastewater is stored in the lagoons. The stored
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wastewater is further treated and disinfected prior to being discharged to the Molalla River outfall
during the winter months. In general, the difference between the influent dry weather flows and the
actual quantity of recycled water irrigated is stored in the lagoons and eventually discharged to the
Molalla River outfall during the winter, to satisfy water balance requirements.

Future Quantity of Recycled Water

As the City’s population grows, the City’s Recycled Water Use Plan will need to be kept current to
address new circumstances in recycled water production, treatment processes, monitoring, the addition
of new reuse sites, or changing/expanding uses. The scope of the RWUP pertains to existing flows, but
some information concerning future dry weather flows and impacts to the City’s Recycled Water Use
Plan is summarized herein. In 2043, average dry weather flows are projected to be approximately 1.9
MGD. Future land area requirements for application of recycled water are a function of the future mass
load allocations associated with the Molalla River outfall, new reuse site characteristics, and several
other factors. In the next 20 years, the amount of land required may need to increase by approximately
50 percent or more. Figure 4.1.1 shows the future quantity of recycled water, assuming that all influent
flows in October are stored in the facultative/storage lagoons and eventually discharged to the Molalla
River during the winter months. Based on the total capacity (201.5 MG) of the existing land application
sites, the City currently has adequate land area to apply Class C recycled water until approximately
2025.

FIGURE 4.1.1
FUTURE QUANTITY OF RECYCLED WATER"
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1. Total quantity of recycled water generated from May 1% to September 31%; assumes partially treated
wastewater is stored in lagoons in October and discharged to the Molalla River after further treatment
during the winter months.

Recycled Water Flow Measurement
Total recycled water flows are measured using transit time/doppler meters on the effluent force main at

the WWTP. At the WWTP, daily flows are recorded in the Supervisory Control and Data Acquisition
(SCADA) system. Recycled water flows directed to the Cemetery and WWTP sites are measured
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manually by operational staff with mechanical flow meters located at each site. Recycled water flow for
the Coleman Ranch sites are calculated by subtracting flow diverted to the other sites (Cemetery and
WWTP). All flows are recorded in the City’s discharge monitoring reports.

4.2 Recycled Water Quality

Recycled water permit limits, as set forth in the NPDES Permit, are presented in Table 4.2.1. The City
intends to irrigate oxidized and disinfected Class C recycled water onto the North and South Coleman
Ranch sites, WWTP site, and Cemetery site.

TABLE 4.2.1
NPDES PERMIT (101514) RECYCLED WATER LIMITS
OUTFALL 002 (MAY 1 - OCT 31)

Class Level of Treatment Beneficial Uses
C Oxidized and disinfected. Total coliform may e Class D and non-disinfected uses.
not exceed: e Irrigation of processed food crops;

e A median of 23 total coliform irrigation of orchards or vineyards if an
organisms per 100 mL, based on irrigation method is used to apply
results of the last 7 days that analyses recycled water directly to the soil.
have been completed. e Landscape irrigation of golf courses,

e 240 total coliform organisms per 100 cemeteries, highway medians, or
mL in any two consecutive samples. industrial or business campuses.

e Industrial, commercial, or construction
uses limited to: industrial cooling, rock
crushing, aggregate washing, mixing
concrete, dust control, nonstructural
fire-fighting using aircraft, street
sweeping, or sanitary sewer flushing.

In accordance with the NPDES Permit, Table 4.2.2 summarizes the monitoring requirements that are
required for Class C recycled water.

TABLE 4.2.2
RECYCLED WATER MONITORING REQUIREMENTS
OUTFALL 002 (MAY 1 - OCT 31)

Item or Parameter Minimum Frequency | Sample Type
Flow (MGD) or quantity irrigated (inches/acre) Daily Measurement
Flow meter calibration Annually Verification
Quantity chlorine used (lbs) Daily Measurement
Chlorine, total residual (mg/L) Daily Grab

pH (standard units) 2/lweek Grab
Total Coliform (MPN" per 100 mL) 1/week Grab
Nutrients (TKN?, NO,-N+NOz-N, NHz-N, Total Phosphorus) Quarterly Grab

1. MPN = Most Probable Number.
2. TKN = Total Kjeldahl Nitrogen.

The wastewater treatment facility is designed to produce effluent consistent with Class C requirements.
Effluent Biochemical Oxygen Demand (BODs) and Total Suspended Solids (TSS) sampling for the
recycled water outfall is not required as part of the NPDES Permit. However, the recycled water must be
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oxidized and disinfected. The recycled water will be fully oxidized with a BODs and TSS of less than 30
mg/L, non-putrescible, and contain dissolved oxygen. Figure 4.2.3 shows the WWTP effluent as
reported in the City’s 2016 Recycled Water Use Summary.

TABLE 4.2.3

WWTP EFFLUENT QUALITY OUTFALL 002 (2016)
Parameter Average Number of Tests
Total Coliform (organisms per 100 mL) 8.26 97
pH 7.12 2/week
Chlorine Residual (mg/L) 5.09 When irrigating
NO,-N + NOz-N (mg/L) 7.95 2 (June, Sept)
TKN (mg/L) 7.54 2 (June, Sept)

For the purpose of demonstrating that the WWTP can produce effluent that is oxidized, effluent BODs
and TSS data from the winter time is summarized herein. A summary of the City of Molalla’s WWTP
effluent performance, with respect to effluent BODs and TSS, is provided in Figures 4.2.1 and 4.2.2,
respectively. From the time period of January 2015 to June 2017, the average monthly effluent BODs
concentration was less than 5 mg/L. For the same time period, the average monthly effluent TSS was less
than 7.1 mg/L.

FIGURE 4.2.1
HISTORICAL WWTP EFFLUENT BODs PERFORMANCE
Monthly Average Effluent BODg; Concentration
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FIGURE 4.2.2
HISTORICAL WWTP EFFLUENT TSS PERFORMANCE
Monthly Average Effluent TSS Concentration
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Sampling Methods

Recycled water is sampled prior to land application at the farthest point in the irrigation system at each
site. In accordance with Class C sampling requirements, chlorine residual is sampled daily (when
irrigating), and total coliform samples are pulled once per week. Testing for total coliform, pH, and
chlorine residual are conducted at the City’s own laboratory. Coliform testing is performed using
membrane filtration (US Environmental Protection Agency Method 10029 M-Coliblue 24 or IDEXX
Quanti-Tray/2000 , or other DEQ approved methods for testing Coliform. The City uses a HACH
Spectrophotometer, or other DEQ approved methods for testing, to test for TKN, Nitrite-N, Nitrate-N,
Ammonia-N, and Total Phosphorus. Irrigation of recycled water is suspended if effluent quality is not in
compliance with NPDES Permit limits.

The Dyer Partnership, Engineers & Planners, Inc.
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5.1 Maintenance and Contingency

Section 5 describes how the WWTP equipment and processes will be maintained per OAR 340-055-
0025(1)(f), as well as a description of contingency procedures per OAR 340-055-0025(1)(d).

NPDES Permit requirements for Class C recycled water require that the effluent is fully oxidized, non-
putrescible, and contains dissolved oxygen. The existing wastewater treatment facility is capable of
producing higher quality effluent than Class C requirements. As evidence of the WWTPs capabilities,
from the time period of January 2015 to June 2017, the monthly average effluent BODs and TSS was less
than 5 mg/L and less than 7.1 mg/L, respectively.

Operation and Maintenance Manual

The wastewater treatment plant is operated and maintained in accordance with the City of Molalla’s
“Wastewater Treatment Facilities Operation and Maintenance Manual” as prepared by The Dyer
Partnership in May 2017. Operators at the WWTP use the manufacturer suggested maintenance intervals
and operational procedures for the equipment in operation at the WWTP. There are times, typically in
May and October, when the WWTP is not allowed to discharge to waters of the state and rainfall prevents
land application of recycled water. During these downtimes, the required maintenance at the WWTP is
completed.

Reliability and Redundancy

The recycled water system has a sufficient level of redundant treatment components and monitoring
equipment to prevent inadequately treated recycled water from being used. The design of the wastewater
treatment facility process equipment allows for flexibility of operation that enables permit compliance
under varying circumstances.

Short term storage of wastewater is provided in the facultative/storage lagoons for the retention of
wastewater under adverse weather conditions or at other times when recycled water irrigation is
precluded. The mechanical aspirators in the aeration basin, the transfer pump station, the Dissolved Air
Flow (DAF) units, the gravity filters, and the effluent pump station are all designed for redundancy.

In the event of a transfer or effluent pump failure, operational staff is automatically notified of the alarm
condition through the Supervisory Control and Data Acquisition (SCADA) system. With only one pump
operational, the transfer and effluent pump stations are capable of processing average dry weather flows.
The DAF units and gravity filters were designed with similar redundant and alarm notification systems.

Disinfection is the primary mechanism used for the destruction of pathogenic organisms to prevent the
spread of waterborne diseases. Effluent from the gravity filters is disinfected with a tablet chlorination
system and a 67,500 gallon chlorine contact basin. The chlorine dose is applied to achieve disinfection
targets, and alarms are activated if the chlorine residual is outside specified limits. Irrigation of recycled
water is also suspended if effluent quality is not in compliance with NPDES Permit limits.

In the event of an equipment or system failure, a generous inventory of spare motors, pneumatic valve
actuators, and other common parts, is stocked at the WWTP, expediting repair or replacement procedures.
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Alarms, Controls, and Standby Power

The WWTP includes a SCADA system. Alarm devices are established in accordance with OAR 340-055-
0030(2). The SCADA system is manufactured by CIMPLICITY and the hardware is manufactured by
General Electric. The alarm dialer is manufactured by Antx Dialog Elite. In the event of an alarm
condition, the alarm dialer proceeds to notify operational staff of the alarm condition(s). The following
conditions will activate the alarm dialer:

e Headworks general alarm

o Aecrated lagoon aeration systems general alarm
e Transfer pump station general alarm

o DAF units general alarm

e Gravity filters general alarm

e Operations building general alarm

e Chlorine contact basin general alarm

e Effluent pump station alarm

e Effluent pump station facility alarm

e Generator alarm

e  WWTP intrusion alarm

e Chlorine residual is too high or too low alarm

e Power failure alarm

The alarm system will autodial a list of user defined phone numbers until the phone call is answered. If no
one answers, the alarm system will re-call the list. City employees rotate on-call shifts. If there is no
response by one of the on-call employees, the system will autodial other City Staff. When an alarm call is
answered, the Antx Dialog Elite system informs the recipient of the active alarm condition. The alarm
dialer system also has the capability of answering incoming calls. Upon receipt of a call, the system
reports the alarm condition to the caller.

A 750-kW generator located at the WWTP is capable of powering all essential treatment processes. The
generator starts automatically and runs when power from the grid is lost. With this generator running, the
WWTP can operate normally. Only one effluent pump is connected to the standby generator.

The generator runs a weekly test cycle to ensure that it will start up and work properly in the event of a
power loss. An alarm device is incorporated into the WWTP controls to provide warning of power loss. In
accordance with the procedures set forth in the City’s WWTP Operation and Maintenance Manual,
following a transfer of power to the standby generator, critical wastewater treatment process components
are visually inspected to verify functionality and operation.
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SECTION 6: RECYCLED WATER STORAGE,
TRANSMISSION, AND DISTRIBUTION

Section 6 describes the recycled water transmission, storage, and distribution systems.

6.1 Recycled Water Storage

Recycled water storage is necessary to balance differences that occur in the generation and use of
recycled water. The two lagoons at the WWTP total 25 acres and have a maximum operating depth of 12
feet. They are clay-lined and have a total capacity of approximately 98 Million Gallons (MG). This
provides the City with water storage for irrigation purposes during the summer, as well as the ability to
store some wastewater for eventual discharge, after treatment and disinfection, to the Molalla River
outfall during the winter, all based upon current flows.

Three major variables impact the water balance for storage of wastewater. First, sludge depths in the
lagoons should allow liquid depths in the facultative/storage lagoons to be drawn down to achieve
equalization objectives. Second, the current NPDES Permit prohibits discharge to the Molalla River
from May through October, even if river flows are high enough in the border months to achieve
NPDES Permit dilution, temperature, and other water quality requirements. Third, the current NPDES
Permit is based on an average wet weather flow of 1.92 MGD and is not representative of current
flows. This ultimately restricts the City’s ability to discharge flows at rates necessary to satisfy a water
balance.

A water balance for the facultative/storage lagoons was prepared based upon:
e Current average dry weather flows.

e Precipitation data derived from the City of Molalla’s National Oceanic and Atmospheric
Administration (NOAA) station.

o Evaporation data based on historical means for Corvallis in the Climatology Handbook (1969).
e No recycled water irrigation occurs in May and October.

e October flows are typically stored in the facultative/storage Lagoons #1 and #2 and eventually
discharged to the Molalla River during the winter months.

e Leakage through the native clay lined facultative/storage Lagoons #1 and #2 based upon a
lagoon leakage test performed by The Dyer Partnership in 2017.

The water balance assumes that the City can draw down the lagoons while maintaining the biological
capacity and performance of the facultative lagoons and tertiary systems, and operationally adjust the
liquid levels to a maximum liquid level of up to 12 feet.

Since the City typically cannot irrigate in May and October, the maximum equalization (i.e. surge
volume) requirements are primarily a function of the monthly influent flow in May and October. The
most extreme design condition typically occurs when there is a high amount of precipitation in May or
October. When there is a high amount of rainfall in May or October, rain induced Inflow and
Infiltration (1/1) creates high wastewater flows, and wet conditions prevent land application of recycled
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water. Under these conditions, all of the influent wastewater received in May or October must be stored
in the lagoons. For reference, historical monthly flows for October and May, from 2014 through 2016,
are summarized in Table 6.1.1.

TABLE6.1.1
HISTORICAL INFLUENT FLOWS — MAY AND OCTOBER

Year Monthly Flow — May (MG) | Monthly Flow — October (MG)
2014 38 35
2015 47 21
2016 34 59
Average 40 38
Maximum 47 59

The total available equalization volume, or surge volume, of Lagoons #1 and #2 is established by the
liquid level of Lagoons #1 and #2 at the beginning of May or October. Table 6.1.2 lists the equalization
volume associated with various lagoon liquid depths, and the corresponding allowable influent flow for
May or October, assuming that no irrigation occurs in May or October.

TABLE 6.1.2
ALLOWABLE MAY OR OCTOBER INFLUENT FLOW

Lagoon #1 and #2 Equalization | Equalization Volume | Allowable Influent Flow —
Liquid Depth (feet)* (feet) (acre-feet) May or October (MG)

9 3 75 24

8 4 100 33

7 5 125 41

6 6 150 49

5 7 175 57

1. Liquid depth of lagoons at beginning of May and October. Facultative lagoon performance deteriorates when the liquid level drops below
seven to eight feet.

Based on an analysis of the 2014 through 2016 discharge monitoring reports, on average, the City can
satisfy a water balance by lowering the Lagoons #1 and #2 to a liquid depth between seven and eight
feet. This provides up to 125 acre-feet of equalization storage.

During wet months, more equalization is required because rain induced infiltration and inflow produce
high flows, and rainfall prevents significant irrigation of recycled water. However, the lagoons operate
optimally (biologically) at liquid levels greater than 7 feet. Lowering the lagoon liquid depths below
optimum biological levels offers more storage, but biological treatment isn’t optimized. Consequently,
under the current permit and during a wet May or October, the City is sometimes forced to discharge to
the Molalla River outfall, in violation of the NPDES Permit.

6.2 Recycled Water Transmission, Distribution and Plumbing

Effluent from the chlorine contact basin flows by gravity to an effluent pump station, constructed in
2006. The pump station houses two vertical turbine pumps with a total capacity between 500 and 7,000
gpm. The effluent pump station is designed with provisions to add a third pump in the future. The wet
well is a precast reinforced concrete 12-foot inner diameter manhole. The pumps are Variable Frequency
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Drive (VFD) controlled. An ultrasonic level controller is included for liquid level measurement.
Summertime operation of the transfer pumps is based upon a pressure set point, typically between 100 to
104 psi.

The main irrigation line is the same force main that is used to discharge effluent to the Molalla River
from November to April. It is constructed of 24-inch high-density polyethylene pipe and is 27,000 feet
in length. The design capacity of the force main is 10.1 MGD. There are several irrigation risers
throughout the Coleman Ranch sites. There is a separate valve for each line that allows one section to be
isolated for repairs without having to shut down the entire system. The pipeline is a different size and
color than the City’s water lines and it was routed as much as possible through areas devoid of City
water lines to prevent accidental water hookups. Future expansion of the irrigation transmission system
will be colored purple following the uniform color code of the American Public Works Association.

Currently, there are three areas where there is a potential for cross connection; Highway 211 (Hwy 213
to Molalla Forest Road), Molalla Forest Road (MRM Entrance and Ona Way intersection), and Mathias
Road (South City Limits to 8th Street). The City has a procedure in place for review of connections to
the water system, including a plan review. There is separation on Hwy 211 with the water line on the
north side of the street and the force main on the south side of the street. There is separation on Molalla
Forest Road at the crossing. There is separation on Mathias Road with the water line on the west side of
the road and the force main on the east side.

Figure 6.2.1, on the following page, is a schematic drawing of the recycled water distribution system.
Irrigation submain layout, valve locations, moisture block locations, piezometer locations, and irrigation
plans are included in Appendix J.
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SECTION 7: PUBLIC HEALTH AND ENVIRONMENTAL
CONTROLS

Section 7 discusses potential public health and environmental concerns associated with Class C
beneficial use of recycled water; including measures taken to control adverse effects on public health
and the environment.

Multiple barriers are integrated into the Recycled Water Use Plan to prevent, to the extent practicable, the
transmission of pathogens and harmful organic and inorganic contaminants contained in the recycled
water disseminated to the public and environment. A combination of secondary and tertiary treatment
processes, as well as disinfection systems, reduce pathogen and contaminant concentrations.

Environmental controls, such as setbacks, access and exposure control, and site management practices are
incorporated into the RWUP to protect the public and environment.

7.1 Signs

All irrigation equipment and recycled water pipes will be labeled with signs that state “NON-POTABLE
WATER.” Additionally, signs will be posted in both English and Spanish stating:

e “RECYCLED WATER USED — NOT SAFE FOR DRINKING”
e “AGUS DE REUSO - NO SALUDABLE BEBER”

e “IN ORDER TO CONSERVE WATER ... RECYCLED WATER IN USE ... DO NOT
DRINK”

e “NO TOME EL AGUA”

o “WASH HANDS AFTER CONTACT”

e “LAVESE LAS MANOS DESPUES DE TOCAR”
Size lettering will be readable from an appropriate distance. A universal symbol for do not drink will be
used. Signs will be posted around the perimeter at locations visible to the public and employees as well

as access points to the sites. The signs will be durable and withstand the outdoor environment. All signs
will be routinely inspected to ensure their purpose is maintained.

7.2 Setbacks

Setback distances will be maintained in accordance with OAR 340-055-0012(5)(e). The following
setbacks, based on Class C recycled water, are established, and used for determining usable acreage for
each site.

¢ A minimum of 70 feet from the edge of the site used for irrigation and the site property line.

e A minimum of 100 feet from the edge of an irrigation site to a water supply source used for
human consumption.

o Recycled water will not be sprayed within 70 feet of an area where food is being prepared or
served, or where a drinking fountain is located.
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Land application site plans that identify features that setbacks apply, as originally developed in the
Consolidated Recycled Water Use Plan prepared by Brown and Caldwell (2015), are included in
Appendix C. Amended land application site plans, based on Class C setback distances, are provided in
Figures C.1 through C.4, also in Appendix C.

7.3 Groundwater and Surface Water Protection

The recycled water will be land applied at rates that minimize the movement of contaminants to
groundwater and do not adversely impact groundwater quality (OAR 340-055-0020). Irrigation systems
have been designed to apply recycled water below agronomic and consumptive rates, and thus should
not adversely affect groundwater.

Piezometers that measure groundwater depth are installed at the North Coleman Ranch site and South
Coleman Ranch site, as shown in Appendix M. If the depth to groundwater is less than one foot,
recycled water irrigation operations will be terminated.

Schedule A of the permit contains language prohibiting surface runoff or discharges to surface waters.
To prevent surface water contamination, a setback distance of 70 feet was applied to all seasonal and
permanent drainages. Additionally, this plan assumes that the soil moisture will be maintained at or
below 90 percent of the AWC. Soil becomes saturated only when soil moisture exceeds 100 percent of
the AWC, when all of the soil void space is displaced by water. When soil becomes completely
saturated (i.e. moisture exceeds 100 percent of the AWC), surface run-off or movement of recycled
water to groundwater could ensue. Soil moisture monitoring will be used as a site management tool for
preventing and managing environmental impacts to surface water and groundwater. Soil moisture block
locations for the South and North Coleman Ranch are provided in Appendix M.

7.4 Aerosol Mitigation

The transmission of pathogens via aerosols is a concern with recycled water use. The definition of an
aerosol, as used by the National Institute for Occupational Safety and Health (NIOSH), is a suspension
of tiny particles or droplets in the air, such as dusts, mists, or fumes. These particles may be inhaled or
absorbed by the skin, and can sometimes cause adverse health effects for workers (NIOSH Division of
Applied Research and Technology 2008).

Setbacks, access and exposure controls, and site management practices are incorporated into this plan to
protect public health from aerosol exposure. To incorporate another level of protection, irrigation
operations will be suspended if wind velocities exceed ten (10) mph.

For determining wind velocity, the City of Molalla uses a Davis Vantage Pro weather station, located at
the Water Treatment Plant, which provides 24 HR precipitation, wind direction, and wind speed.
Additionally, for redundancy and data validation, a hand held Ambient Weather WM-2 is used. The hand
held unit will be used to measure wind speed, temperature, and wind chill at the Coleman Ranch site,
typically at the big guns.

The operational approach is to first, at the beginning of each day, evaluate the wind speed and direction
using the Davis Vantage Pro Weather Station. If conditions appear suitable for application of recycled
water, in accordance with the RWUP, operational staff would proceed to the Coleman Ranch irrigation
site. At the Coleman Ranch site, actual weather conditions will be obtained. If weather conditions, based
on both the Davis Vantage Pro Weather Station and hand held unit are appropriate for irrigation, land
application of recycled water will commence.
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Weather data will be recorded and logged from the Davis Vantage Pro Weather Station, as well as the
hand-held unit. Instruments will be used in accordance with manufacturer recommendations.

7.5 Special Site Management Restrictions

Site management restrictions for Class C recycled water at agricultural sites include:

Public Access Restrictions (Class C)

Grazing Livestock. Grazing animals are allowed without restriction on fields irrigating with
Class A-D recycled water except if the animals are used for milk production [OAR 340-055-
0012(4)(F)(A).

In coordination with the property owners, irrigate will occur during off hours or during periods
of low public contact.

In accordance with OAR 340-055-0012(5)(f), when irrigating the cemetery, the public will be
restricted from direct contact with the recycled water.

Irrigate only when conditions preclude the offsite migration of recycled water via transport by
wind or surface water runoff.

Install barriers such as fencing, tall vegetation, a cable, or other material strung around the
perimeter of the application area.

Post signage. For the North Coleman and South Coleman Ranch sites, signs are posted around
the perimeter of the property and the site is completely fenced. Signs are posted strategically
around the Cemetery site.

Maintain setbacks. Setbacks are maintained at the North and South Coleman Ranch, and
Cemetery sites in accordance with OARs.

If harvesting hay occurs on the North of South Coleman Ranch, irrigation is prohibited for
three days prior to swathing and harvesting.
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The City maintains records of the following information at the Wastewater Treatment Plant office for a
minimum of three years:

o Effluent quality monitoring;

e Recycled water system performance;

e Ongoing system maintenance records;

e Inspection records; and

¢ Monthly quantity of recycled water irrigated at each site.
According to the NPDES Permit, the City is required to submit monthly monitoring reports to DEQ,
which include any monitoring related to recycled water irrigation. In addition, the City submits an annual
recycled water report that summarizes recycled water quantity and quality data, and operations and
maintenance information for the irrigation season, by no later than January 15" of each year. The annual
report must describe the effectiveness of the system in complying with the approved Recycled Water Use
Plan, the rules included in OAR 340-055, the permit limits, and conditions for recycled water. The annual
report must include monitoring data for the previous year. Information in the annual report may include,
but is not limited to:

o Description of changes to treatment facilities;

o Description of changes to processes specific to production of recycled water;
e Weather data;
o Results of site inspection reports;

e Description of any operational problems (e.g., system upsets, overflows, etc.) and the corrective
actions taken;

o Description of changes in the beneficial purpose (e.g., crop changes, water delivery times,
supplemental water sources, etc.);

e Location and amount of recycled water used for each beneficial purpose;

e Recycled water volume produced,;

e Recycled water characteristics including bacteria and other required monitoring results;
e Results from any site monitoring (e.g., soil monitoring);

¢ Any planned or anticipated changes to the treatment facility equipment or operations during the
next calendar year; and

e Description of any proposed or anticipated changes in water reuse operations, including major
changes in agricultural practices, such as crops.
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SECTION 9: LAND APPLICATION PLAN

Management approaches for land application of recycled water are directed to ensure irrigation water is
used in a responsible manner and protects the public and environment. Section 9 summarizes soil
information, water balance calculations, nitrogen loading rate calculations, irrigation system descriptions
and management procedures, soil moisture block plans, and startup and shut down procedures for all of
the land application sites.

Climate
The Molalla area has a temperate maritime climate with dry, moderately warm summers and wet, mild
winters. The temperature ranges from an average high of 81°F in July to an average low of 33°F in

January. The average annual rainfall is 47 inches, over 75percent of which falls from November to April,
on average.

9.1 North Coleman Ranch Site

The North Coleman Ranch site is located immediately east of the Molalla Urban Growth Boundary
(UGB). Mathias Road runs along the west edge of the site and Feyrer Park Road runs along the south
edge. Feyrer Road separates the North Coleman Ranch site from the South Coleman Ranch site.

The North Coleman Ranch site is owned by Coleman Corrals, Incorporated and includes several tax lots,
as shown in Appendix D. Appendix D also includes a table that lists the legal descriptions for each tax
lot. All tax lots are zoned for exclusive farm use. The site is primarily used for cattle grazing (pasture)
with some hay production. As depicted in Figure C.1 in Appendix C, useable land for irrigation was
estimated to be 270 acres. Signs are posted around the perimeter of the property and the site is
completely fenced.

Water Right Registration

In accordance with ORS 537.132(2), any person using or intending to use recycled water must file a
Registration of Recycled Water Use with the Oregon Water Resources Department (WRD). A registration
of recycled water use for the North Coleman Ranch site is included in Appendix E.

Soils

The predominant soil is Sawtell silt loam, which comprises 88 percent of the site. The Natural Resources
and Conservation Service (NRCS) soil report for the North Coleman Ranch site is presented in Appendix
F. The most limiting Ksat value (0.03 inch per hour) is found at a depth of 15 inches in the Dayton silt
loam soil that comprises eight percent of the site. The average Available Water Capacity (AWC), as
specified in the Consolidated Recycled Water Use Plan (2015) and provided in Appendix G, was
calculated to be 7.4 inches.

Water Balance

Water balances were developed in the Consolidated Recycled Water Use Plan (2015) and are included in
Appendix H. The water balances are based upon net irrigation data as set forth in Oregon State University
Extension publication 8530, “Oregon Crop Water Use and Irrigation Requirements.” Net
evapotranspiration (Net ET) data was used for pasture crop and based upon a five out of ten year
probability (50 percent probability), the most conservative values.
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The irrigation management plan ensures that crops receive suitable water while safeguarding against
runoff due to saturated soil conditions. Soil becomes saturated only when soil moisture exceeds 100
percent of the AWC, when all of the soils void space is displaced by water. This plan assumes that the soil
moisture will be maintained at or below 90 percent of the AWC. The 90 percent AWC for the North
Coleman Ranch site is 6.66 inches. The water balances take into account historic climate data,
vegetation/crops, agricultural practices, and the soil AWC. During the irrigation season, including May
and October, the total gross irrigation capacity of the North Coleman Ranch site is 16.60 inches. Table
9.1.1 summarizes the monthly gross irrigation allowances for the North Coleman Ranch site.

TABLE9.1.1
NORTH COLEMAN RANCH SITE WATER BALANCE SUMMARY
Component Units May June | July | Aug. | Sept. | Oct. | Total
Net ET inches | 1.65 2.56 5 3.98 1.3 0.16 | 14.85
Soil Moisture inches | 5.55 6.66 6.66 | 6.66 | 6.66 | 6.66
Net Irrigation” inches | 1.11 2.56 5 3.98 1.3 0.16
Gross Irrigation” inches | 1.31 3.01 588 | 468 | 1.53 | 0.19 | 16.60

1. Net irrigation required to maintain 90% AWC.
2. Gross irrigation required to maintain 90% AWC; assumes 85% irrigation efficiency factor for spray irrigation systems.

Nitrogen Loading

Nutrients are applied below agronomic rates and will not result in public health or environmental impacts.
Nutrient loading accounts for the nitrogen and phosphorus needs of the crop and that supplied in the
recycled water. Ammonia and nitrate nitrogen are readily available to plants and provide immediate
fertilizer value. Phosphorus concentrations are generally not a concern, and irrigation rates will not result
in surface water runoff or erosion that may carry phosphorus-laden soils or water to surface waters.

Recycled water characteristics were derived from the City’s 2016 Recycled Water Use Summary.
According to the 2016 Recycled Water Use Summary, the average WWTP effluent Total Kjeldahl
Nitrogen (TKN) was approximately 7.5 mg/L. The average WWTP effluent nitrite and nitrate (NO,-N +
NOs-N) was approximately 7.95 mg/L. The required nitrogen (Ib-N/acre) agronomic uptake rate for
pasture hay, as defined in the OSU Fertilizer Guide (FG 63), is 100 to 120 Ib-N/acre. At a gross irrigation
rate of 16.6 inches/acre, and assuming a recycled water total nitrogen (TN) of 15 mg/L, the nitrogen
loading rate is approximately 56 Ib-N/acre. As such, the hydraulic loading rate controls the application of
recycled water, not the Nitrogen loading rate. Nitrogen loading calculations are presented in Appendix .

Irrigation System

The effluent pump station, located at the WWTP, is used to pump recycled water from the WWTP to the
North Coleman Ranch site. There are 23 risers at the North Coleman Ranch site and there are isolation
valves at each sub main. A diagram of the force main and sub mains is presented in Appendix J. The
effluent force main at the WWTP is maintained at a pressure between 100 and 110 pounds per square inch
(psi); which correlates to 40 to 60 psi at the North Coleman Ranch site. Irrigation at the North Coleman
Ranch site is accomplished using hand-set aluminum pipe with Rain Bird sprinklers, three large hard hose
reel systems (i.e. traveling guns), and one small traveling gun. The three SR150 Big Guns are fitted with
150T Taper Boar Nozzles (one nozzle is 1.1-inch, and the other two are 1.2 inch) manufactured by Nelson
Irrigation. The Big Guns are operated, via booster pumps, at 90 to 100 psi, and a 24 degree trajectory. The
spray height is approximately 20 to 30 ft. The spray diameter is approximately 400 feet or less for the 1.1-
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inch nozzle, and 420 feet or less for the 1.2-inch nozzle. Additional information pertaining to the
performance of the Big Guns is provided in Appendix M. Hand-set aluminum systems are generally
operated at 40 to 60 psi, and use Rain Bird sprinklers (model numbers vary).

Irrigation Rates and Scheduling

Hand lines and traveling guns are used to irrigate the North Coleman Ranch site. The gross irrigation
rate is 3.6 in/ac for the hand lines and 1.9 in/ac for the traveling guns. The application rate assumes a 12
hour set for the hand lines. For the traveling gun, the application rate assumes a gun retrieval velocity of
one foot per minute. Application rate calculations for traveling guns and hand lines are included in
Appendix K.

During months where the allowable gross irrigation capacity is considerably less than the gross irrigation
rate for the hand lines, only the traveling guns will be used to irrigate. In May and September, the
traveling gun retrieval rate must increase from one to two feet per minute, to not exceed the allowable
gross irrigation capacity. In June, also to maintain the allowable AWC, the hand lines will operate at less
than ten hours per day.

Soil Moisture Blocks

OAR 340-055 does not specify requirements for site monitoring at agricultural irrigation sites. However,
DEQ recommends soil monitoring before application of recycled water begins. Soil moisture monitoring
is a useful site management tool for preventing and managing environmental impacts to surface water and
groundwater. The City will periodically conduct soil monitoring as a tool to guide irrigation operations.

The North Coleman Ranch site has soil moisture blocks installed, typically at 6-inch to 12-inch,
throughout the various irrigation zones. The limits of each irrigation zone are provided in Appendix M.
The North Coleman Ranch site is divided into five irrigation sections (1 through 5). As a guide for
determining recycled water application rates, the soil moisture blocks will be read periodically during the
irrigation season. The average AWC will be determined for a particular section, and then Figure 9.1.1 will
be used as a reference to determine the approximate and allowable gross irrigation rate. Irrigation is
allowed until the soil moisture block reaches 90 percent of the AWC, for the particular site. Typically, the
soil moisture blocks will be read following rain events. The owner’s manual for the Delmhorst (KS-D1
gypsum) moisture blocks is also included in Appendix M.
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FIGURE 9.1.1
MAXIMUM GROSS IRRIGATION' VS. SOIL MOISTURE BLOCK PERCENTAGE OF AWC
NORTH COLEMAN RANCH SITE
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1. Gross irrigation required to maintain 90% AWC; assumes 85% irrigation efficiency
factor for spray irrigation systems. Refer to Appendix N for additional details.

Startup and Shut Down Procedures
The DAF units, gravity filters, and disinfection system are operated year round; therefore startup and
shutdown procedures at the wastewater treatment plant are not applicable. Prior to the beginning of the

irrigation season, all valves, pipes, and sprinklers are inspected for proper functionality. Shut down
procedures mainly consist of draining of the irrigation pipes.

Site Monitoring
Site monitoring activities for the North Coleman Ranch site consists of the following:
e Recycled water monitoring as discussed throughout this plan.

e Measure depth to groundwater to ensure that the groundwater depth is at least one foot deep
before irrigating.

¢ Record soil moisture readings as described above to calculate maximum allowable gross
irrigation rate for each irrigation section.

o Document irrigation rate (gallons/day and inches/acre) and date.
e Visually observe site daily to ensure there is no ponding or runoff.

9.2 South Coleman Ranch Site

The South Coleman Ranch site is located immediately south of the North Coleman Ranch, south of
Feyrer Park Road. The South Coleman Ranch site is owned by Coleman Corrals, Incorporated and
includes two tax lots, as shown in Appendix D. Appendix D also includes a table that lists the legal
descriptions for each tax lot. All tax lots are zoned for exclusive farm use. The site is primarily used for
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cattle grazing (pasture) with some hay production. As depicted in Figure C.2 in Appendix C, useable
land for irrigation was estimated to be 163 acres. A registration of recycled water use is presented in
Appendix E. Signs are posted around the perimeter of the property and the site is completely fenced.

Soils

The predominant soil is Dayton silt loam, which comprises 91 percent of the site. The NRCS soil report
for the South Coleman Ranch site is presented in Appendix F. The soil has a Ksat value of 1.3 in/hr in the
top 6 inches. The most limiting Ksat value (0.03 inch per hour) is found at a depth of 15 inches. The
average AWC, as specified in the Consolidated Recycled Water Use Plan (2015) and provided in
Appendix G, was calculated to be 5 inches.

Water Balance

Water balances were developed in the Consolidated Water Use Plan (2015), and included in Appendix H.
The irrigation management premise ensures that crops receive suitable water while ensuring that no runoff
occurs due to saturated soil conditions. Soil becomes saturated only when soil moisture exceeds 100
percent of the AWC, when all of the soils void space is displaced by water. This plan assumes that the soil
moisture will be maintained at or below 90 percent of the AWC. The 90 percent AWC for the South
Coleman Ranch site is 4.5 inches. The water balances take into account historic climate data,
vegetation/crops, agricultural practices, and the soil AWC. As set forth in the Consolidated Recycled
Water Use Plan (2015), during the irrigation season, including May and October, the total gross irrigation
capacity of the South Coleman Ranch site is 16.88 inches. Table 9.2.1 summarizes the monthly gross
irrigation allowances for the South Coleman Ranch site.

TABLE9.2.1
SOUTH COLEMAN RANCH SITE WATER BALANCE SUMMARY
Component Units May June | July | Aug. | Sept. | Oct. | Total
Net ET inches | 1.65 2.56 5 3.98 1.3 0.16 | 14.85
Soil Moisture inches | 3.15 4.5 4.5 4.5 4.5 4.5
Net irrigation” inches | 1.35 2.56 5 3.98 1.3 0.16
Gross irrigation® inches | 1.59 3.01 588 | 468 | 1.53 | 0.19 | 16.88

1. Net irrigation required to maintain 90% AWC.
2. Gross irrigation required to maintain 90% AWC; assumes 85% irrigation efficiency factor for spray irrigation systems.

Nitrogen Loading

At a gross irrigation rate of 16.88 inches/acre, and assuming a WWTP effluent TN of 15 mg/L, the
Nitrogen loading rate is approximately 57 Ib-N/acre. As such, the hydraulic loading rate controls the
application of recycled water, not the Nitrogen loading rate. Nitrogen loading calculations are presented in
Appendix I.

Irrigation System, Rates, and Scheduling

The effluent pump station, located at the WWTP, is used to pump recycled water from the WWTP to the
South Coleman Ranch site. There are 17 risers at the South Coleman Ranch site and there are isolation
valves at each sub main. A diagram of the force main and sub mains is presented in Appendix J. The
effluent force main at the WWTP is maintained at a pressure between 100 to 110 psi, which correlates to
40 to 60 psi at the South Coleman Ranch site. Booster pumps on the hard hose reels increase the pressure
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to between 90 and 100 psi. Due to the large percentage of Dayton soil and gross irrigation allowances,
only traveling guns are used for irrigation at the South Coleman Ranch site. Big Guns (SR150), as
manufactured by Nelson Irrigation, are used and fitted with 150T Taper Boar Nozzles. The spray height
is between 20 to 30 feet (approximately). The spray diameter is approximately 400 feet or less when using
the 1.1-inch nozzle, and 420 feet or less when using the 1.2-inch nozzle. Additional information
pertaining to the performance of the Big Guns is provided in Appendix M. In May or September, the
traveling gun retrieval rate must increase from one to two feet per minute, to not exceed the gross
irrigation capacities listed in Table 9.2.1.

Soil Moisture Blocks

The South Coleman Ranch is divided into three irrigation zones (5 through 8), as shown in Appendix M.
Moisture blocks, typically installed at 6-inches to 12-inches, are located throughout the South Coleman
Ranch. Periodically, during the irrigation season, the moisture blocks are read, and then the average AWC
reading will be determined for each section. Figure 9.2.1 will then be used to calculate the allowable gross
irrigation as a function of the moisture block readings. Irrigation is allowed until the soil moisture block
reaches 90 percent of the AWC, for the particular site. Typically, the soil moisture blocks will also be read
following rain events.

FIGURE 9.2.1
MAXIMUM GROSS IRRIGATION" VS. SOIL MOISTURE BLOCK PERCENTAGE OF AWC
SOUTH COLEMAN RANCH SITE
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1. Gross irrigation required to maintain 90% AWC; assumes 85% irrigation
efficiency factor for spray irrigation systems.

Startup and Shut Down Procedures
Startup and shut down procedures are identical to those described for the North Coleman Ranch site.
Site Monitoring

Site Monitoring procedures are identical to those outlined for the North Coleman Ranch site.
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9.3  WWTP Site

The WWTP site consists of two tax lots that are owned by the City, as shown in Appendix D. As
depicted in Figure C.3 in Appendix C, useable land for irrigation was estimated to be 8.1 acres. The
WWTP uses Class C for irrigating hay and pasture. A registration of recycled water use is presented in
Appendix E. Signs are posted around the perimeter of the property and the site is completely fenced.

Soils

The predominant soil is Aloha silt loam, which comprises 89 percent of the site. The NRCS soil report for
the WWTP site is presented in Appendix F. The soil has a Ksat value of 1.3 in/hr in the top 6 inches. For
the WWTP site the most limiting Ksat value (0.39 inch per hour) is found at a depth of 8 inches. The
average AWC, as specified in the Consolidated Recycled Water Use Plan (2015) and provided in
Appendix G, was calculated to be 11.9 inches.

Water Balance

Water balances were developed in the Consolidated Water Use Plan (2015), and included in Appendix H.
The irrigation management premise ensures that crops receive suitable water while ensuring that no runoff
occurs due to saturated soil conditions. Soil becomes saturated only when soil moisture exceeds 100
percent of the AWC, when all of the soils void space is displaced by water. This plan assumes that the soil
moisture will be maintained at or below 90 percent of the AWC. The 90 percent AWC for the WWTP site
is 10.71 inches. The water balances take into account historic climate data, vegetation/crops, agricultural
practices, and the soil AWC. As set forth in the Consolidated Recycled Water Use Plan (2015), during the
irrigation season, including May and October, the total gross irrigation capacity of the WWTP site is
16.07 inches. Table 9.3.1 summarizes the monthly gross irrigation allowances for the WWTP site.

TABLE 9.3.1
WWTP SITE WATER BALANCE SUMMARY
Component Units May June | July | Aug. | Sept. | Oct. | Total
Net ET inches | 1.65 2.56 5 3.98 1.3 0.16 | 14.85
Soil Moisture inches | 10.05 | 10.71 | 10.71 | 10.72 | 10.71 | 10.71
Net irrigation’ inches | 0.66 2.56 5 398 | 1.3 | 0.16
Gross irrigation® inches | 0.78 3.01 588 | 468 | 153 | 0.19 | 16.07

1. Net irrigation required to maintain 90% AWC.
2. Gross irrigation required to maintain 90% AWC; assumes 85% irrigation efficiency factor for spray irrigation systems.

Nitrogen Loading

At a gross irrigation rate of 16.07 inches/acre, and assuming a WWTP effluent TN of 15 mg/L, the
Nitrogen loading rate is approximately 55 Ib-N/acre. As such, the hydraulic loading rate controls the
application of recycled water, not the Nitrogen loading rate. Nitrogen loading calculations are presented in
Appendix I.

Irrigation System, Rates, and Scheduling
The effluent pump system consists of a 40-hp pump that produces about 60 psi to operate pop-up

sprinklers located on the dikes and hand-set irrigation pipe with sprinklers that are used for irrigating the
remainder of the site. The pop-up sprinklers are manufactured by Rain Bird (model numbers vary) and
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typically operate at a spray height of approximately five to ten feet, and a spray diameter of approximately
20 to 30 feet, or less. Sometimes, a small traveling gun is used. Information pertaining to the spray
diameter for the traveling gun is provided in Appendix M. The irrigation system can also use recycled
water from the effluent force main line that provides water to the Coleman Ranch and Cemetery sites.

Monthly gross irrigation allowances, as summarized in Table 9.3.1, will be used as guidance for dictating
actual irrigation rates at the WWTP site. For example, if irrigation occurs in June, gross irrigation will not
exceed 3.01 in/ac.

Startup and Shut Down Procedures

Irrigation of recycled water at the WWTP site only occurs after irrigation commences at the North and
South Coleman Ranch sites. All of the recycled water in the force main associated with the WWTP site
irrigation system drains back into the aeration basin.

Site Monitoring

Site Monitoring procedures are identical to those outlined for the North and South Coleman Ranch sites.

9.4 Cemetery Site

The Cemetery site is located approximately one mile southeast of the South Coleman Ranch site, at the
end of Adams Cemetery Road. The site includes one tax parcel owned by Adams Cemetery Association,
as shown in Appendix D. The tax lot is zoned for exclusive farm use. As depicted in Figure C.4 in
Appendix C, useable land for irrigation was estimated to be 3.4 acres. The Cemetery uses Class C for
irrigating grass. A registration of recycled water use is presented in Appendix E. Signs are posted around
the perimeter of the property and the site is completely fenced.

Soils

The predominant soil is Nekia silty clay loam, which comprises 98 percent of the site. The NRCS soil
report for the Cemetery site is presented in Appendix F. The soil has a Ksat value of 0.4 in/hr in the top 6
inches, which is greater than the flow rate for the solid set irrigation set irrigation system used at the
Cemetery Site (0.24 in/hr), as shown in Appendix O. The average AWC, as specified in the Consolidated
Recycled Water Use Plan (2015) and provided in Appendix G, was calculated to be 6.2 inches.

Water Balance

Water balances were developed in the Consolidated Water Use Plan (2015), and included in Appendix H.
The irrigation management premise ensures that grass receive suitable water while ensuring that no runoff
occurs due to saturated soil conditions. Soil becomes saturated only when soil moisture exceeds 100
percent of the AWC, when all of the soils void space is displaced by water. This plan assumes that the soil
moisture will be maintained at or below 90 percent of the AWC. The 90 percent AWC for the Cemetery
site is 5.58 inches. The water balances take into account historic climate data, vegetation/crops,
agricultural practices, and the soil AWC. As set forth in the Consolidated Recycled Water Use Plan
(2015), during the irrigation season, including May and October, the total gross irrigation capacity of the
Cemetery site is 16.74 inches. Table 9.4.1 summarizes the monthly gross irrigation allowances for the
Cemetery site.
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TABLE 9.4.1
CEMETERY SITE WATER BALANCE SUMMARY
Component Units May June | July | Aug. | Sept. | Oct. | Total
Net ET inches | 1.65 2.56 5 3.98 1.3 0.16 | 14.85
Soil Moisture inches | 4.35 5.58 558 | 558 | 5.58 | 5.58
Net irrigation* inches | 1.23 2.56 5 3.98 1.3 0.16
Gross irrigation® inches | 1.45 3.01 588 | 468 | 153 | 0.19 | 16.74

1. Net irrigation required to maintain 90% AWC.
2. Gross irrigation required to maintain 90% AWC; assumes 85% irrigation efficiency factor for spray irrigation systems.

Nitrogen Loading

At a gross irrigation rate of 16.74 inches/acre, and assuming a WWTP effluent TN of 15 mg/L, the
Nitrogen loading rate is approximately 57 1b-N/acre. As such, the hydraulic loading rate controls the
application of recycled water, not the Nitrogen loading rate. Nitrogen loading calculations are presented in
Appendix I.

Irrigation System, Rates, and Scheduling

The same pumps that convey recycled water to the North and South Coleman Ranch sites are used to
irrigate the Cemetery site. A 20-hp booster pump is also used to convey water to the site. The irrigation
line is tied into a solid set system of pop-up sprinklers. The pop-up sprinklers are manufactured by Rain
Bird (model numbers vary) and typically operate at a spray height of approximately 5 to 10 feet, and a
spray diameter of approximately 20 to 30 feet, or less. There is one faucet remaining on site that uses City
water for flowers when recycled water is not available. It is posted “Contaminated Water Do Not Drink.”
A backflow preventer is installed to prevent any cross contamination.

Monthly gross irrigation allowances, as summarized in Table 9.4.1, will be used as guidance for dictating

actual irrigation rates at the Cemetery site. For example, if irrigation occurs in September, gross irrigation
will not exceed 1.53 in/ac.

Startup and Shut Down Procedures

Startup and shut down procedures are identical to those described for the North and South Coleman
Ranch sites.

Site Monitoring

Site Monitoring procedures are identical to those outlined for the North and South Coleman Ranch sites.

9.5 Total Capacity of Recycled Water Irrigation Sites

Assuming that some irrigation can occur in May and October, the total capacity of the North Coleman
Ranch site, South Coleman Ranch site, WWTP site, and Cemetery site is 201.5 MG. If no irrigation
occurs in May and October the total capacity is reduced to 182.3 MG. A summary of the land application
site capacity calculations is included in Appendix P. Table 9.5.1 summarizes the useable acreage and
recycled water capacity for each land application site. Table 9.5.2 lists the total monthly capacity for each
of the land application sites.
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TABLE 9.5.1
LAND APPLICATION SITE SUMMARY
Site Usable Acreage (Acres) Recycled Water Capacity (MG)
North Coleman Ranch Site 270 121.7
South Coleman Ranch Site 163 74.7
Cemetery Site 3.4 1.55
WWTP Site 8.1 3.53
Total 444.5 201.5
TABLE 9.5.2
MONTHLY CAPACITY OF LAND APPLICATION SITES
Site May June July Aug Sept Oct
North Coleman Ranch Site (MG) 9.6 22.1 43.1 34.3 11.2 1.4
South Coleman Ranch Site (MG) 7.0 13.3 26.0 20.7 6.8 0.8
Cemetery Site (MG) 0.13 0.28 0.54 0.43 0.14 0.02
WWTP Site (MG) 0.17 0.66 1.29 1.03 0.34 0.04
Total Monthly Capacity (MG) | 16.9 36.3 71.0 56.5 18.5 2.3

Figure 9.5.1 shows the monthly influent wastewater flows for 2015 and 2016, as well as the total monthly
capacity of the irrigation sites.

FIGURE 9.5.1
MONTLY INFLUENT FLOWS VERSUS MONTHLY CAPACITY OF LAND APPLICATION SITES
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Expiration; fune 1, 2019
Permit #:101514
File #:57613
Page 1 of 32

fr";?\ NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

WASTE DISCHARGE PERMIT

Oregon Department of Environmental Quality

Northwest Region — Portland Office
2020 SW 4™ Avenue, Suite 400

Telephone: 503-229-5263
Issued pursuant to ORS 468B.050 and The Federal Water Pollution Control Act (The Clean Water Act)

ISSUED TO: SOURCES COVERED BY THIS PERMIT:

City of Molalla Type of Waste Outfall Location

PO Box 248 Number

Molalla, OR 97038 Treated Wastewater 001 45.15°N -122.54085°W
Recycled Water 002 Specified in RWU Plan
Biosolids N/A Specified in BLA Plan

FACILITY TYPE AND LOCATION: RECEIVING STREAM INFORMATION:

Pre-aerated lagoons with effluent filtration WRD Basin: Willamette

Molalla STP, 12424 Toliver Road . USGS Subbasin: Molalla-Pudding

Molalla, OR 97038 Receiving Stream: Molalla River

LLID: 1227171452976-20.0-D
County: Clackamas

Treatment System Class Level: III
Collection System Class Level: 1]

EPA REFERENCE #: OR-002238-1
Issued in response to application #962753 received August 24, 2012, and based on the land use compatibility

statement in the permit record.

LT A g 27T By 3”//1 /Zo»?“{ June 1,2014
Tiffany Yelton-Bram, Manager Signature Date Effective Date
WQ Source Control
Northwest Region

PERMITTED ACTIVITIES

Until this permit expires or is modified or revoked, the permittee is authorized to: 1} operate a wastewater
collection, treatment, control and disposal system; and 2) discharge treated wastewater to waters of the state only
from the authorized discharge point or points in Schedule A in conformance with the requirements, limits, and

conditions set forth in this permit.

Uniess specifically authorized by this permit, by another NPDES or WPCF permit, or by Oregon statute or
administrative rule, any other direct or indirect discharge of pollutants to waters of the state is prohibited.
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SCHEDULE A
Waste Discharge Limits
Treated Effluent Qutfall 001
May 1 — October 31; During this time period the permittee may not discharge to waters of the state,

November 1 — April 30: During this time period the permittee must comply with the limits in Tables Al
and A2 while discharging to waters of the state:

i Biochemical Oxygen Demand (BODs ) and Total Suspended Solids (TSS).

Table A1: BOD; and TSS Limifs

| Averagertuent | wontny [ Weelty |

Concentrations, mg/L |  Average. | . Average

“Maximum

| Monthly | Weekly |  lbsiday | Ibsiday | . Lbs
10 mg/l, 15 mg/L 160 240 320
TSS [0mg/l | 15 mgl 160 240 320

Mass load limifs are based on the average wet weather design flow to the facility which equals 1.92 MGD.

H. Additional Parameters

Tahle A2: Limits for Additional Parameters

vember - Apri

BOD; and TSS Removatl

Efficiency

E. coli Bacteria (see Note 1.) Monthly geometric mean may not exceed 126 organisms per 100
ml. No single sample may exceed 406 organisms per 100 ml

pH May not be outside the range of 6.0 t0 9.0 S.U.

Total Residual Chlorine Monthly average concentration may not exceed 0.07 mg/L. Daily
maximun concentration may not exceed 0.18 mg/L,

Ammonia (NH;-N) Monthly average concentration may not exceed 16.7 mg/L. Daily
maximum conceniration may not exceed 25.9 mp/L.

Dilution Discharge may not commence until gauged stream flow exceeds
350 cfs and will cease when the average stream flow for the
previous seven-day-period is less than 350 cfs.

Temperature Effluent discharge will cease when the 7-day moving average
effluent temperature exceeds 18.0 degrees C.

Notes

1. No single E. coli sample may exceed 406 organisms per 100 mL; however, no violation has
occurred if the permittee takes at least 5 consecutive re-samples at 4 hour intervals beginning within
28 hours after the original sample was taken and the log mean of the 5 re-samples is less than or
equal to 126 E. coli organisms/100 mL.
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Regulatory Mixing Zone
No wastes may be discharged or activities conducted that cause or contribute to a violation of water quality
standards in OAR Chapter 340, Division 41 applicable to the Willamette Basin except within the following
regulatory mixing zone:
The allowable mixing zone includes that portion of the Molalla River with boundary dimensions
equal to the length of the effluent diffuser plus 10-feet on each end with the mixing zone
extending 5-feet upstream and 50-feet downstream of the diffuser. The Zone of Immediate
Dilution (ZID) is defined as that portion of the allowable mixing zone within 5-feet of the
ditfuser.

Groundwater Protection

The permittee may not conduct any activities that could cause an adverse impact on existing or potential
beneficial uses of groundwater. All wastewater and process related residuals must be managed and disposed
of in a manner that will prevent a violation of the Groundwater Quality Protection Rules (OAR Chapter 340,

Division 40),

Use of Recycled Water (Outfall 002)

The permittee is authorized to distribute recycled water if it is:

a. Treated and used according to the criteria listed in Table A3.

b. Managed as described in its DEQ-approved Recycled Water Use Plan unless exempt as provided in -
Schedule D, condition 3.

¢.  Used in a manner and applied at a rate that does not adversely impact groundwater quality.

d. Applied at a rate and in accordance with sife management practices that ensure continued agricultural,
horticultural, ot silvicultural production and does not reduce the productivity of the site.

e. [Irrigated using sound irrigation practices to prevent: '
i.  Offsite surface runoff or subsurface drainage through drainage tile;
ii. Creation of odots, fly and mosquito breeding, or other nuisance conditions; and
iii. Overloading of land with nutrients, organics, or other pollutants.
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| e

infection unless otherwise specified)

Oxidized, filtered and disinfected,

Before disinfection, turbidity may not

exceed:

¢ 2 NTUs within a 24-hour period,

s 5 NTUs more than five percent of the
time within a 24-hour period

* 10 NTUs at any time.

After disinfection, total coliform may not

exceed:

» A median of 2.2 organisms per 100 mL
based on daily sampling over the last 7
days that analyses have been completed.

s 23 organisms per 100 mL in any single
sample.

Class B, Class C, Class D, and
nondisinfected uses.

Irrigation for any agricultural or
horticultural use.

Landscape irrigation of parks,
playgrounds, school yards, residential
landscapes, or other landscapes accessible
to the public.

Commercial car washing or fountains
when the water is not intended for human
consummption.

Water supply source for non resiricted
recreational impoundments.

Oxidized and disinfected. Total coliform may

not exceed:

e A median of 2.2 organisms per 100 mL,
based on the last 7 days that analyses
have been completed.

¢ 23 total coliform organisms per 100 mL
in any single sample.

Class C, Class D, and nondisinfected uses.
Stand-alone fire suppression systems in
commercial and residential building, non-
residential toilet or urinal flushing, or
floor drain trap priming.

Water supply source for restricted
recreational impoundments.

Oxidized and disinfected. Total coliform may

not exceed:

s A median of 23 total coliform organisms
per 100 mL, based on results of the last 7
days that analyses have been completed.

o 240 total coliform organisms per 100 mL
in any two consecutive samples,

Class D and nondisinfected uses.
hrrigation of processed food crops;
irrigation of orchards or vineyards if an
irrigation method is used to apply
recycled water directly to the soil.
Landscape irrigation of golf courses,
cemeteries, highway medians, or
industrial or business campuses.
Industrial, commercial, or construction
uses limited to; industrial cooling, rock
crushing, aggregate washing, mixing
concrete, dust control, nonstructural fire
fighting using aircraft, street sweeping, or
sanitary sewer flushing,

Biosolids

The permittee may land apply biosolids or provide biosolids for sale or distribution, subject to the following

conditions:

a. The permittee must manage biosolids in accordance with its DEQ-approved Biosolids Management Plan
and Land Application Plan.
b.  Except when used for land reclamation and approved by DEQ, biosolids must be applied at or below the
agronomic rate required for maximum crop yield.
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¢. The permittee must obtain written site authorization from DEQ for each beneficial use site before land
application (see Schedule D, Condition 6.b.), and follow the minimum site-specific management
conditions in the site authorization letter.

d. Biosolids must meet one of the pathogen reduction standards under 40 CFR §503.32 and one of the
vector attraction reduction standards under 40 CFR §503.33.

¢. Pollutants in biosolids may not exceed the ceiling concentrations shown in Table A4 below. Biosolids
exceeding the pollutant concentrations in Table A4 must be applied at a rate that does not exceed the
corresponding cumulative pollutant loading rates.

Table A4: Biosolids Limits

Cumulative pollutant
Arsenic 75 41 4]
Cadmium 85 39 39
Copper 4300 1560 1500
Lead 840 300 300
Mercury 57 ¥ 17
Molybdenum 75 N/A N/A
Nickel 420 420 420
Selenium 100 100 100
Zine 7500 2800 2800
Note:

1. Biosolids pollutant limits are described in 40 CFR§503.13, which uses the terms ceiling
concentrations, pollutant concentrations, and cumulative pollutant loading rates.
Biosolids containing pollutants in excess of the ceiling concentrations may not be
beneficially reused by application to the land. Biosolids containing pollutants in excess
of the pollutant concentrations, but less than the ceiling concentrations, may be
beneficially reused by application to the land; however, the total quantity of biosolids
applied to the land may not exceed the cumulative pollutant loading rates.

Septage Requirements
Septage may not be accepted at this facility for treatment or processing without written approval from DEQ.

Re-opener

Upon EPA approval of a Total Maximum Daily Load (TMDL) addressing any pollutants during the
discharge period, this permit may be re-opened to include any waste load allocations (WLA), best

management practice or any other condition the TMDL requires.
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SCHEDULE B
Minimum Monitoring and Reporting Requirements

1.  Monitoring and Reporting Preotocols

a. Test Methods, Quantitation Limifs, and Laboratory Quality Assurance and Quality Control
i, Test Methods — monitor 111g must be conducted according to test procedures in 40 CFR Part 136.
ii.  Quantitation Limits (QLs)' — all compliance analyses must meet the QLs specified in the permit.
Effluent characterization monitoring must use the QLs unless one of the conditions below is met,
a) The monitoring result indicates nondetect at an MDL which is less than or equal to the QL, or
b) Monitoring is being conducted solely for the purpose of effluent characterization, and matrix
effeets prevent the attainment of QLs?. In such cases, DEQ may authorize re-sampling, I
requested by the permit holder, Tier 1 re-sampling may be combined with Tier 2 monitoring,
Laboratories may need to modify methods as allowed in 40 CFR Part 136.6 or in EPA’s Solutions
for Analytical Chemistry Problems with Clean Water Methods, EPA 821-R-07-002, March 2007 in
order to achieve some QLs,
iii. Laboratory Quality Assurance and Quality Control (QA/QC) — the permittee must develop and
implement a written QA/QC program that conforms to the requirements of 40 CFR Part 136.7,

b. Re-analysis and Re-sampling if QA/QC Requirements Not Met
If QA/QC requirements are not met any analysis, the results must be included in reports, but not used in
calculations required by this permit. The permittee must re-analyze the sample if QA/QC requirements are
not met. If the sample cannot be re-analyzed, the permittee must re-sample and analyze at the earliest
seasonally appropriate opportunity.

¢. Significant Figures and Rounding Conventions
Mass load limits ali have two significant figures unless otherwise noted. The permittee must report the

same number of significant digits as the permit limit for a given parameter. Regardless of the rounding
conventions used by the permittee (such as, rounding 5 up for the calculated results or, in the case of
laboratory results, rounding 5 to the nearest even number), the permittee must use the convention
consistently, and must ensure that laboratories employed by the permittee use the same convention’.

d. Reporting of Detection Levels and Quantitation I imits

When reporting sampling results, the permittee must record the laboratory detection level and

quantifation limit as defined below for each analyte except biochemical oxygen demand (BOD),

suspended solids (TSS), fats, oil and grease (FOQG), bacteria and pH).

i.  Detection Level (DL): The Method Detection Limit (MDL) or Limit of Detection (LOD) and
derived using 40 CFR Part 136 Appendix B; and

it.  Quantitation Limit {(QL): The Method Reporting Limit (MRL) or Limit of Quantitation (L.OQ). It is
the lowest level at which the entire analytical system gives a recognizable signal and acceptable
calibration for the analyte, It is equivalent to the concentration of the lowest calibration standard
assuming that all method-specified sample weights, volumes, and cleanup procedures have been
employed.

e. Reporting Sample Results
The permittee must follow the procedures listed below when reporting sampling resulis.
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iii.

v,

Expiration: June 1, 2019
Permit #:101514

File #:57613

Page 9 0f 32

If a sample result is below the DL, the permittee must report the result as less than the specified
DL, For example, if the DL is 1.0 pg/L and the result is non-detect, report “<1.0 pg/L.”” on the
discharge monitoring report (DMR).

If a sample result is above the DL but below the QL, the permittee must report the result as the DL
preceded by DEQ’s data code “e”. For example, if the DI is 1.0 nug/l, the QL is 3.0 pg/L., and the
result is estimated to be between the DL and QL, the permittee must report “e1.0 ug/L” on the
DMR.

If a sample result does not meet QA/QC requirements, the result must be included in the DMR
along with a notation but must not be used in any calculation required by this permit.
Requirements i. and ii. above do not apply to the following parameters: biochemical oxygen demand
(BOD), suspended solids (TSS), fats, oil and grease (FOG), bacteria and pH.

Calculating and Reporting Mass Loads

The permittee must follow the procedures listed below when calculating and reporting mass loads.

ii.

Flow (MGD) X Concentration (mg/L) X 8.34 = Pounds per day

When concentration data are below the DL: To calculate the mass load from this result, use the DL.
Report the mass load as less than the calculated mass load. For example, if flow is 2 MGD and the
reported sample result is <1.0 pg/L, report “<0.02 Ib/day” for mass load on the DMR (1.0 pg/. x 2
MGD x conversion factor = 0.017 Ib/day, round off to 0.02 Ib/day).

When concentration data are above the DL, but below the QL: To calculate the mass load from this
result, use the detection level. Report the mass load as the calculated mass load preceded by “e”.
For example, if flow is 2 MGD and the reported sample result is e1.0 ng/L, report “e0.02 1b/day”
for mass load on the DMR (1.0 ng/L x 2 MGD x conversion factor = .017 Ib/day, round off to

0.02 Ib/day).

Tofluent Monitoring Requirements
The permittee must monitor influent just downstream of the Parshall flume and ahead of the pre-aeration

basin in accordance with the table below.

Table B1: Influent Monitoring

ltem or Paramet
flow (MGD) year-round measurement by 1. daily values
totalizing meter 2. monthly total
3. monthly average
flow meter annually verification report date that calibration
calibration was completed
BODs and TSS year-round | 2/Week 24-hour composite 1. daily values
(mg/L) 2. monthly average
pH (8.U) year-round | 3/week continuous 1. daily values
2. maximum daily value
3. minimum daily value
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3. Compliance Effluent Monitoring
When discharging to the Molalla River, the permittee mus{ monitor effluent for Outfall 001 at the discharge
monitoring structure (DMS) located near the Molalla River and in accordance with the table below:

Table B2: Effluent Monitoring (November - April)

y ypelActlon :

Ztem or Parameter .

o e Frequency e
ﬂow (MGD) _ daily measurement by 1. daily values
totalizing meter 2. monthly fotal
3. monthly average
BODs and TSS (mg/L) 2Mweek 24-hour composite | 1. daily values
2. monthly average
3. weekly averages
4. maximum weekly average
5. maximum daily value
BOD; and TSS mass load 2hweek calculation 1. daily values
(Ib/day) 2. monthly average
3. weekly averages
4. maximum weekly average
5. maximum daily value
BODs and TSS percent removal | monthly calculation monthly average percentage
(%)
pH (S.11) 3/week continuous 1. daily values
' 2. maximum daily value
3.  minimum daily value
temperature (° C) daily continuous 1. daily maximuom
2. weekly average of daily
maximum
£, coli (colonies/100 mL or 1/week grab 1. daily values
WMPN/100mL depending on 2. maximum daily value
method) 3. monthly geometric mean
quantity chlorine used (1bs) daily neasurement 1. daily values
2. monthly average
total residual chlorine (mg/L) daily continuous 1. daily values
2. maximum daily value
3. monthly average
Lagoon Depth weekly staff gauge monthly values
reading

4. Ambient Stream Monitoring (Molalla River)
The permit holder must report stream data using online USGS recordings from gauge station 14200000
located atriver mile 6.01 according to the table below:
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Table B3: Molalla River

flow {cfs) November- daily on-line reading from USGS [1. daily values
May gauge station 14200000 . monthly average
1. monthly average
temperature izx;ember- 5/week continuous 2. 7-da3{ average of daily
maximum
- November- .
alkalinity May annually grab daily values

5. Effluent Toxics Characterization Monitoring
The permittee must analyze effluent samples for the parameters listed in tables B4-B7 below. Samples must
be collected at the DMS during two sample events cach year in 2015 and 2016. Samples must be 24-hour
composites except as noted in Table B4, B5 and B6 for Total Cyanide, Free Cyanide, Total Phenolic
Compounds and Volatile Organic Compounds.

{ig/L unless otherwise specified)

Table B4: Metals, Cyanide, Total Phenols, Nutrients and Hardness

o Pollutant® | CAs’ Ql Pollutant = | = CAS
Antimony 7440360 0.10 Mercury 7439976

Arsenic {total)’ 7440382 0.50 Nickel 7440020

Arsenic (Inorganic)® 7440382 1.0 Selenium 7782492

Arsenic III° 22541544 50 Silver 7440224 .
Beryllium 7440417 0.10 Thallium 7440280 0.10
Cadmium 7440439 0.10 Zine 7440666 5.0
Chromium (total) 7440473 0.40 Cyanide (Free)° 537125 10
Chromjum I11° 16065831 10 Cyanide (Total)® 57125 5.0
Chromium VI 18540299 10 Total Phenolic Compounds’ 5.0
Copper 7440508 10 Nitrates-Nitrite (NOs+NO,-N) 14797558 | 100
Tron 7439896 100 Ammonia (NH;-N) 7664417 1000
Lead 7439921 5 Hardness (Total as CaCQ’)

Alkalinity

a. All metals must be analyzed for total recoverable concentration unless otherwise specified.
b. Chemical Abstract Service

c. Ifthe result for Total Arsenic does not exceed 1.0 pg/L, it is not necessary to monitor for Inorganic Arsenic and Arsenic
III. Otherwise, Method 1632A must be used to monitor for Inorganic Arsenic and Arsenic {11
d. Ifthe result for Total Chromium does not exceed 10 pg/L, then it is not necessary to monitor for Chromiurm III and

Chromium V1.

e. When sampling for Cyanide, at least six discrete grab samples must be collected over the operating day with samples
collected no less than one hour apart. The aliquot must be at least 100 mL and collected and composited into a larger
container that has been preserved with sodium hydroxide to insure sample integrity, If the result for Total Cyanide does

not exceed 5.0 pg/l, it is not necessary to test for free cyanide.

f. When sampling for Total Phenolic Compounds, at least six discrete grab samples must be collected over the operating day
with samples collected no less than one hour apart. “Total Phenolic Compounds™ is identified as Phenols in 40 CEFR Part

136.3, Table 1B.




Expiration: June 1, 2019
Permit #:101514

File #:57613

Page 12 of 32

Table B5: Volatile Organic Compounds
{ug/t. unless otherwise specified)

Po!lutant“ i C AS .. QL i PO”U i anta S . C AS : o QL
Acrolein 107028 3.0 1,1-dichloroethylene® 75354 0.50
acrylonitrile 107131 5.0 1,2-dichloropropane 78875 0.50
Benzene 71432 0.50 1,3-dichloropropylene” 542756 0.50
bromoform 75252 0.50 Ethylbenzene 106414 0.50
carbon tetrachloride 56235 0.50 methyl bromide® 74839 (.50
chlorobenzene 108907 0.50 methyl chloride” 74873 0.50
Chlorodibromomethane® 124481 0.50 methylene chloride 75092 0.50
chloroethane 75003 0.50 1,1,2,2-tetrachioroethane 79345 0.56
2-chloroethylvinyl ether 110758 5.0 tetrachloroethylene’ 127184 0.50
chloroform 67663 0.50 Toluene 108883 0.50
dichlorobromomethane® 75274 0.50 1,1, 1-trichloroethane 71556 0.50
1, I-dichloroethane 75343 0.50 1,1,2-trichloroethane 79005 0.50
1,2-dichloroethane 107062 0.50 Trichioroethylene' 79016 0.50
1,2-trans-dichloroethylene” 156605 0.50 vinyl chloride 75014 0.50

a. Permit holders with lagoon facilities that have retention times in excess of 24 hours may collect a single sample over the

operating day. Permit holders with other types of facilities must collect six discrete samples (not less than 40 mL) over

the operating day at intervals of at least one hour, The samples may be analyzed separately or composited. If analyzed

separately, the analytical results for all samples must be averaged for reporting purposes. I composited, they must be

proportionally composited in the laberatory at the time of analysis and this must be done in a manner that maintains the

integrity of the samples and prevents the loss of volatile analytes. The quantitation Hmits listed above remain in effect for

composite samples,

Chlorodibromomethane is identified as dibromochloromethane in 40 CFR Part 136.3, Table 1C.

Dichlorobromomethane is identified as Bromodichloromethane in 40 CFR Part 136.3, Table 1C.

1,2-trans~dichloroethylene is identified as trans-1,2-dichloroethene in 40 CFR Part 136.3, Table 1C.

1,1-dichloroethylene is identified as 1,1-dichloroethene in 40 CFR Part 136.3, Table 1C,

1,3-dichloropropylene consists of both c¢is-1,3-dichloropropene and trans-1,3-dichloropropene. Both should be reported
individually.

g. Methyl bromide is identified as Bromomethane in 40 CFR Part 136.3, Table 1C.

h. Methyl chloride is identified as chloromethane in 40 CFR Part 136.3, Fable 1C.

i. Tetrachloroethylene is identified as tetrachloroethene in 40 CFR Part 136.3, Table 1C.

j. Trichloroethylene is identified as trichloroethene in 40 CFR Part 136.3, Table 1C,

e oo
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Table B6: Acid-Extractable Compounds

(ug/L unless otherwise specified)

o . GcAs . Pollutant: ¢l CAS QL
p-chloro-m-cresol 59507 1.0 2-nitrophenol 88755 2.0
2-~chlorophenol 95578 1.0 4-nitrophenol 100027 5.0
2,4-dichlorophenol 120832 1.0 pentachlorophenol 87865 2.0
2,4-dimethylphenol 105679 5.0 Phenol 108952 1.0
4,6-dinitro-o-cresol® 534521 2.0 2,4,5-trichlorophenol® 95954 2.0
2. 4-dinitrophenol 51285 5.0 2,4,6-trichlorophenol 88062 1.0

a, Some QLs may need methods with modification allowed in 40 CFR Part 136.6 or EPA’s Solutions for Analytical
Chemistry Problems w/Clean Water Methods, March 2007. (url:
htip://water.epa.gov/scitech/methods/cwa/atp/upload/2008_02 06 methods pumpkin.pdf)

. p-chloro-m-cresol is identified as 4-Chloro-3-methylphenol in 40 CFR Pait 136.3, Table 1C.

4,6-dinitro-o-cresol is identified as 2-Methyl-4,6-dinitrophenol in 40 CFR Part 136.3, Table 1C.

d. To monitor for 2,4,5-trichlorophenol, use EPA Method 625.

oo
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Table B7: Base-Extractable Compounds

{1a/L unless otherwise specified)

* Polhitant: foicAS QL Pollutant focAs o
acenaphthene 83329 1.0 3 3 chhlorobenmdme 91941 1.0
acenaphthylene 208968 1.0 diethy! phthalate 84662 1.0
anthracene 120127 1.0 dimethyl phthalate 131113 1.0
benzidine 92875 10 2. 4-dinitrotoluene 121142 1.0
henzo(a)anthracene 56553 1.0 2,6-dinitrotoluene 606202 1.0
benzo(a)pyrene 50328 1.0 1,2-diphenylhydrazine® 122667 5.0
3,4-benzofluoranthene® 205992 1.0 fluoranthene 206440 2.0
benze{ghi)perylene 191242 1.0 fluorene 86737 1.6
benzo(k)fluoranthene 20,7089 1.0 hexachlorobenzene 118741 1.0
bis(2-chloroethoxy)methane 111911 2.0 hexachlorobutadiene 87683 2.0
bis(2-chloroethylether 111444 1.0 hexachlorocyclopentadiens 77474 2.0
bis(2-chloroisopropyl)ether” 108601 2.0 hexachloroethane 67721 2.0
bis (2-sthylhexylphthalate 117817 1.0 indeno(1,2 3-cd)pyrene 193395 1.0
4-bromophenyl phenyl ether 101553 1.0 isophorone 78591 10
butylbenzyl phthalate 85687 1.0 napthalene 91203 1.0
2-chloronaphthalene 91587 1.0 nitrobenzene 98953 1.0
4-chlorophenyl phenyl ether 7005723 1.0 N-nifrosodimethylamine 62759 1.0
chrysene 218019 1.0 N-nitrosodi-n-propylamine 621647 2.0
di-n-buty] phthalate 84742 1.0 N-nitrosodiphenylamine 86306 1.0
di-n-octyl phthalate 117817 1.0 Pentachlorobenzene” 608935 10
dibenzo(a,h)anthracene 53703 1.0 phenanthrene 85018 1.0
1,2-Dichlorobenzene {0} 95501 0.50 pyrene 129000 1.0
1,3-Dichlorcbenzene {m) 541731 0.50 1,2 4-trichlorobenzene 128821 5.0
1,4-Dichlorobenzene (p) 106467 0.50 Tetrachlorobenzens,1,2.4,5° 95943 1.0

a. Some QLs may need methods with modification allowed in 40 CFR Part 136.6 or EPA’s Solutions for Analytical

chemistry Problems w/Clean Water Methods, March 2007,

b. 3,4-benzofluoranthene is listed as Benzo(b)fluoranthene in 40 CFR Part 136.

c. Bis(2-chlcroisopropylether is listed as 2,2’-oxybis(2-chloro-propane in 40 CFR Part 136.
d. 1,2-diphenythydrazine is difficult to analyze given its rapid decomposition rate in water. Azcbenzene (a decomposition
product of 1,2-diphenylhydrazine), should be analyzed as an estimate of this chemical.
€. 'To analyze for Pentachlorobenzene and Tetrachlorobenzene 1,2,4.5, use EPA Method 625.

6. Ambient and Addifional Effluent Characterization Monitoring

DEQ will evaluate the results of monitoring required under Schedule B, condition 5: Effluent Toxics

Characterization Monitoring, to determine whether the permittee will be required to conduct additional
ambient water quality and/or effluent monitering. DEQ will notify the permittee of its determination through
a written “Monitoring Action Letter.”

a. Sampling Plan

If additional monitoring is needed, the permitiee must submit a sample and analysis plan to DEQ for
approval within 3 months of receipt of the DEQ Monitoring Action Letter. The sampling plan must

include the following;

i.  Characterization of ambient water quality for any pollutants identified as having the reasonable

potential to exceed the water quality criterion at the point of discharge .

ii. Completion of Schedule B sampling requirements that could not be completed due to analytical

interferences.

iii. Characterization of effluent and ambient water quality for new pollutant parameter(s) adopted by
the EQC after permit issuance.




iv,

V.

vi.
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Characterization of effluent and ambient water quality, if necessary, when the receiving stream is
listed as impaired on the DEQ 303(d) list for new parameter(s).
Sampling locations for receiving water must be located as far upstream from outfall location as

necessary to insure that samples contain no effluent.

Timing of sampling must coincide with the critical period.

b. Implementation
The permittee must begin fmplementmg the approved plan within 3 months of DEQ approval.

7.  Whole Effluent Toxicity Testing Requirements
The permittee must monitor final effluent for whole effluent toxicity as described below using the testing
protocols specified in Schedule D, Condition 9, Whole Effluent Toxicity Testing for Freshwater. Samples
for Outfall 001 must be collected at the DMS. ‘

Tabie B8: WET Test Monitoring

“Minimum Frequency

. Sample TypelLocation

Acute
toxicity

Chronic
toxicity

The peumt holder must monitor 4 times over the permit
cycle with each sample collected during a different month
of the discharge period. AH four samples may be
collected in the first year of the permit or they may be
collected during a different month each year over 4 years
(i.e., Year 1, November, Year 2, December).

When possible, conduct WET testing concurrent with
Effluent Toxics Characterization Monitoring as described
in Schedule B, Condition 5.

If the four consectrtive tests show no toxicity at the acute
(ZID) and the chronic (RMZ) dilutions, no further testing is
required. Otherwise, the permittee must re-test and if
necessary, evaluate the cause of toxicity as described in
Schedule D, Condition 9.

For acute toxicity: 24-hr composite
taken at the DMS after dechlorination
and before the effluent flume,

For chronic toxicity: 24-hr composite,
taken at the DMS after dechlorination
and before the effluent flume.

8. Recycled Water Monitoring Requirements: Outfall no. 002
The permittee must monitor recycled water as listed below. The samples must be representative of the
recycled water delivered for beneficial reuse at a location identified in the Recycled Water Use Plan.

Table B9: Recycled Water Monitoring

. ltemor Parameter

~ SampleType .

.ﬂow (MGD) or quantity 1mgated ) d.aily.
(inches/acre)

measurement

flow meter calibration annually verification
quantity chiorine used (Ibs) daily measurement
chlorine, total residual (mg/L) daily grab

pH ' 2/week grab
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_ . Item or Parameter 1o S Minimum Frequency s ““Sample Type
total cohform daﬂy (Class A) grab
3/week (Class B)
1/week (Class C)
turbidity hourly (Class A only) measutement
nutrients (TKN, NO;#NO;-N, NH;- | quarterly ' grab
N, Total Phosphorus)

9. Biosolids Monitoring Requirements

The permittee must monitor biosolids land applied or produced for sale or distribution as listed below. The
samples must be representative of the quality and quantity of biosolids generated and the treatment process

used to prepare the biosolids.

Table B10: Biosolids Monitoring

Item or Parameter

o Mlnlmum Frequency

uutuent and conven’aonai par ametels (%

dry weight unless otherwise specified):
1} Total Kjeldahl Nitregen (TKN)

2y Nitrate-Nitrogen (NO3-N)

3) Ammoniom Nitrogen (NH,-N)

4} Total Phosphorus (P)

5) Potassium (K)

6) pH({S.U)

7}y Total Solids

8} Volatile Solids

) as descnbed in the DEQ app:oved 1

Biosolids Management Plan, but not less
than the frequency in Table B11.

pollutants: As, Cd, Cu, Hg, Pk, Mo, Ni,
Se, Zn, mg/kg dry weight

as described in the DEQ-approved
Biosolids Management Plan, but not less
than the frequency in Table B11

pathogen reduction

as described in the DEQ-approved
Biosolids Management Plan, but not less
than the frequency in Table B11.

as described in the
DEQ-approved
Biosotids
Management Plan

vector attraction reduction

as described in the DEQ-approved
Biosolids Management Plan, but not less
than the frequency in Table B11.

as described in the
DEQ-approved
Biosolids
Management Plan

record of biosolids land application: date,
guanfity, location.

each event

record the date,
quantity, and location
of biosolids fand
applied on site
location map or
equivalent electronic
system, such as GIS.
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Table B11: Biosolids Minimum Monitoring Frequency

Quantlty of blosollds land applled or. produced B

(dry metr{c tons) p dry U S..ﬂ_: ons). Al e
Less than 290 Less than 320 Once per year
290 to 1,500 320 to 1,653 Once per quarter
1,500 to 15,000 1,653 to 16,535 Once per 60 days
15,000 or more 16,535 or more Once per month

10. Permit Application Monitoring Requirements
The following information is provided for the convenience of the permit holder and does not represent a
requirement under the current permit. The renewal application for this permit requires 3 scans for the parameters
listed in the table below. This data may be collected up to 4.5 years in advance of submittal of the renewal
application. DEQ recognizes that some facilities may find it difficult to collect 3 scans that are representative of
the seasonal variation in the discharge from each outfall within the permit renewal timeframe, and is therefore
calling attention to it within this permit.

Table B12: Effluent Monitoring Required for NPDES Permit Application
(a minimum of 3 scans required)

Ammeonia (as N)
Chlorine (Total Residual, TRC)
Dissolved Oxygen
Total Kjeldahl Nitrogen (TKN)
Nitrate Plus Nitrite Nitrogen
Qil and Grease

11. Minimum Reporting Requirements
The permittee must report monitoring results as listed below.

Table B13: Reporting Requirements and Due Dates

~Report Form

W.l‘l.t.l nQ)

1 Table B1: Influent monfhiy .15‘.1' déj.zvo.f . DEQ approved | DEQ ReQionai Ofﬁce

Monitoring the discharge (See notes a & b)
2, Table B2: Effluent following monitoring

Monitoring : month report (DMR),
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el e s b Report Formn s o
requency: | Due Date : | (unlessotherwise | . gupmit To:
5 ! Ll B e e e specified ino [ : by
ST e e e e T e e T RRGY e [ e
Table B3: Ambient monitoring | Monthly 15" day of | DEQ-approved | DEQ Regional Office
{November- | the discharge
May) following monitoring
month report (DMR).
Tables B4 — B7: Effluent once end of the + DEQ - DEQ Regional Office
Toxics Characterization (See Note c.} | 25th month approved
of this electronic
permit term summary
template
s | hard copy
Table B8: WET Test See Table B8 | within the 1 hard copy DEQ Regional Office
Monitoring month after
performing
the fest.
I. Recycled water annual annually January 31 2 hard capies One each to:
report (see Schedule D for e DEQ Regional Office
more detail) e DEQ Water Reuse
2. Table B9: Recycled Water Program Coordinator
Monitoring
I. Biosolids land application annually February 19 | 3 hard copies One each to:
annual report describing s DEQ Regional Office
solids handling activities . DEQ Biosolids Program
for the previous year and Coordinator
includes the information e EPA Region 10
described in OAR 340- '
050-0035(6)(a)-(e).
2, Table B10: Biosolids
Moniforing
Inflow and infiltration report annually March 1 1 hard copy DEQ Regional Office

Notes:

a. Name, certificate classification, and grade level of each responsible principal operator as well as
identification of each system classification must be included on DMRs.

b.  Equipment breakdowns and bypass events must be noted on DMRs,

¢.  Though the overall characterization only needs to be performed once during the permit cycle, a
particular characterization may include multiple sampling events.




1.
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SCHEDULE D
Special Conditions

Inflow Removal
a.  Within 180 days of the effective date of the permit, the permittee must submit to DEQ for approval an
updated Inflow Removal Program. The program must consist of the following:

i.  Identification of all overflow points.

ii. Verification that sewer system overflows are not occurring up to a 24-hour, S-year storm ¢vent or
equivalent.

iti. Monitoring of all pump station overflow points.

iv. A process for identifying and removing all inflow sources into the permitiee’s sewer system over which
the permittee has legal control, including a time .schedule for identifying and reducing inflow.

v. Ifthe permittee does not have the necessary legal authority for all portions of the sewer system or
treatment facility, a strategy and schedule for gaining legal authority to require inflow reduction and a
process and schedule for identifying and removing inflow sources once legal authority has been
obtained.

b.  Within 60 days of receiving written DEQ comments, the permittee must submit a final approvable program
and time schedule.

c. A copy of the program must be kept at the wastewater treatment facility for review upon request by DEQ.

d.  An annual inflow and infiltration report must be submitted to the DEQ as directed in Schedule B. The report
must include the following:

i.  Details of activities performed in the previous year to identify and reduce inflow and infiltration.

ii. Details of activities planned for the following year to identify and reduce inflow and infiltration.

iii. A summary of sanitary sewer overflows that occurred during the previous year,

iv. Information that demonstrates compliance with the DEQ-approved Inflow Removal Plan required by
condition 1.a above.

Emergency Response and Public Notification Plan

The permittee must develop and maintain an Emergency Response and Public Notification Plan per Schedule F,
Section B, Conditions 7 & 8. The permit holder must develop the plan within six months of permit issuance and
update the plan annually to ensure that telephone and email contact information for applicable public agencies
are current and accurate. An updated copy of the plan must be kept on file at the wastewater treatment facility
for Department review. The latest plan revision date must be listed on the plan cover along with the reviewer’s
initials or signature.

Recycled Water Use Plan

In order to distribute recycled water for reuse, the permittee must have and maintain a DEQ-approved Recycled
Water Use Plan meeting the requirements in OAR 340-055-0025. The permittee must submit substantial
modifications to an existing plan to DEQ for approval at least 60 days before making the proposed changes.
Conditions in the plan are enforceable requirements under this permit.

Exempt Wastewater Reuse at the Treatment System

The permittee is exempt from the recycled water use requirements in OAR 340-055 when recycled water is used
at the wastewater treatment system for landscape irrigation or for in-plant processes at a wastewater treatment
system and all of the following conditions are met:

i.  The recycled water is an oxidized and disinfected wastewater.

ii. The recycled water is used at the wastewater treatment system site where it is generated or at an
auxiliary wastewater or sludge treatment facility that is subject to the same NPDES or WPCF permit as
the wastewater treatment system. Contiguous property to the parcel of land upon which the treatment
system is located is considered the wastewater treatment system site if under the same ownership.

iii. Spray or drift or both from the use does not accur off the site.

iv. Public access to the site is restricted.
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Biosolids Management Plan

The permittee must maintain a Biosolids Management Plan meeting the requirements in OAR 340-050-0031(5).
The permittee must keep the plan updated and submit substantial modifications to an existing plan to DEQ for
approval at least 60 days before making the proposed changes. Conditions in the pian are enforceable
requirements under this permit.

Land Application Pian
a. Plan Contents
The permittee must maintain a land application plan that contains the information listed below. The land
,apphcat:on plan may be incorporated into the Biosolids Management Plan.
i.  All known DEQ-approved sites that will receive biosolids while the permit is effective.
il. The geographic location, identified by county or smaller unit, of new sites which are not specifically
listed at the time of permit application.
iii. Criteria that will be used in the selection of new sites.
iv. Management practices that will be implemented at new sites authorized by the DEQ.
v.  Procedures for notifying property owners adjacent to proposed sites of the proposed activity before
starting the application.

b.  Site Authorization
The permittee must obtain written authorization from DEQ for each land application site before its use.
Conditions in site authorizations are enforceable requirements under this permit. The permittee may land
apply biosolids to a DEQ-approved site only as described in the site authorization, while this permit is
effective, and with the written approval of the property owner. DEQ may modify or revoke a site
authorization, following the procedures for a permit modification described in OAR 340-045-0055.

c. Public Participation

iii. No DEQ-initiated public notice is required for continued use of sites identificd in the DEQ-approved
land application plan,

iv. For new sites that fail to meet the site selection criteria in the land application plan, or that DEQ deems
to be sensitive with respect to residential housing, runoff potential, or threat to groundwater, DEQ will
provide an opportunity for public comment as directed by OAR 340-050-0015(10).

v. For all other new sites, the permittee must provide for public participation, following procedures in its
DEQ-approved land application plan.

Wastewater Selids Transfers

a.  Within state. The permittee may transfer wastewater solids including Class A and Class B biosolids, to
another facility permitted to process or dispose of wastewater solids, including but not limited to: another
wastewater treatment facility, landfill, or incinerator. The permittee must monitor, report, and dispose of
solids as required under the receiving facility’s permit.

b.  Out of state. If wastewater solids, including Class A and Class B biosolids, are transferred out of state for
use or disposal, the permittee must obtain written authorization from DEQ, meet Oregon requirements for
the use or disposal of wastewater solids, 110t1fy in writing the receiving state of the preposed use or disposal
of wastewater solids, and satisfy the requirements of the receiving state.

Hauled Waste Control

The permittee may accept hauled wastes at discharge points designated by the POTW after receiving written
DEQ approval of a hauled waste control plan, Hauled wastes may include wastewater solids from another
wastewater treatment facility, septage, grease trap wastes, portable and chemical toilet wastes, landfill leachate,
groundwater remediation wastewaters and commercial/industrial wastewaters. Wastewater solids from out-of-
state facilities must not exceed the ceiling concentration limits in Schedule A, Table AS: Biosolids Limits.
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Lagoon Solids

At least 60 days, and preferably six months before removing accumulated solids from the lagoon, the permittee
must submit to DEQ a biosolids management plan and land application plan as required in conditions 4 and 5
respectively.

DEQ will provide an opportunity for comment on the biosolids management plan and land application plan, as
directed by OAR 340-050-0015(8). The permittee must follow the conditions in the approved plan.

10. Whole Effluent Toxicity Testing for Freshwater
The permit holder must conduct whole effluent toxicity (WET) tests as specified here and in Schedule B of

this permit.
Acute Toxicity Testing - Organisms and Protocols

a.

b.

i.

it.

iit.

iv.

The permittee must conduct 48-hour static renewal tests with Ceriodaphnia dubia (water flea) and 96-
hour static renewal tests with Pimephales promelas (fathead minnow).

All test methods and procedures must be in accordance with Methods for Measuring the Acute Toxicity
of Effluents and Receiving Waters to Freshwater and Marine Organisms, Fifth Edition, EPA-821-R-02-
012, October 2002, Any deviation of the bicassay procedures outlined in this method must be
submitted in writing to DEQ for review and approval before use.

Treatments to the final effluent samples (for example, dechlorination), except those included as part of
the methodology, may not be performed by the laboratory unless approved by DEQ before analysis.
Unless otherwise approved by DEQ in writing, acute tests must be conducted on a control (0%) and the
following dilution series: 6.25%, [0%, 25%, 50%, and 100%. An acute WET test will be considered to
show toxicity if there is a statistically significant difference in survival between the control and 10%

~ effluent reported as the NOEC < 10 percent effluent.

Chronic Toxicity Testing - Organisms and Protocols

L.

Ii.

iii.

iv.

The permittee must conduct tests with Ceriodaphnia dubia (water flea) for reproduction and survival
test endpoint, Pimephales promelas (fathead minnow) for growth and survival test endpoint, and
Raphidocelis subcapitata (green alga formerly known as Selanastrum capricornuium) for growth test
endpoint.

All test methods and procedures must be in accordance with Short-Term Methods for Estimating the
Chronic Toxicity of Efftuents and Receiving Waters to Freshwater Organisms, Fourth Edition, EPA-
821-R-02-013, October 2002. Any deviation of the bioassay procedures outlined in this method must
be submitted in writing to DEQ for review and approval before use.

Treatments to the final effluent samples (for example, dechlorination), except those included as part of
the methodology, may not be performed by the laboratory unless approved by DEQ before analysis.
Unless otherwise approved by DEQ in writing, chronic tests must be conducted on a control (0%) and
the following dilution series: 2%, 4%, 10%, 40%, and 100% A chronic WET test will be considered to
show toxicity if the 1C;s (25% inhibition concentration) occurs at dilutions equal to or less than the
dilution that is known to occur at the edge of the mixing zone, that is, IC;s <4%

Dual End-Point Tests

i

ii.

it

WET tests may be dual end-point tests in which both acute and chronic end-points can be determined
from the results of a single chronic test. The acute end-point will be based on 48-hours for the
Ceriodaphnia dubia (water flea) and 96-hours for the Pimephales promelas (fathead minnow).

All test methods and procedures must be in accordance with Short-Term Methods for Estimating the
Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Fourth Edition, EPA-
821-R-02-013, October 2002. Any deviation of the bioassay procedures outlined in this method must
be submitted in writing to DEQ for review and approval before use.

Unless otherwise approved by DEQ in writing, tests run as dual end-point tests must be conducted on a
control (0%) and the following dilution seties: 2%, 4%, 10%, 40%, and 100%. Toxicity determinations
for dual end-point tests must correspond to the acute and chronic tests described in conditions 9.b.iv.
and 9.c.iv. above.
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Evaluation of Causes and Exceedances

i.  Ifany test exhibits toxicity as described in conditions 9.b.iv. and 9.c.iv. above, the permittee must
conduct another toxicity test using the same species and DEQ-approved methodology within two
weeks unless DEQ approves otherwise.

ii.  Iftwo consecutive WET test results indicate acute or chronic toxicity as described in conditions 9.b.iv.
and 9.c.iv. above, the permittee must immediately notify DEQ of the results. DEQ will work with the
permittee to determine the appropriate course of action to evaluate and address the toxicity.

Quality Assurance and Reporting

i Quality assurance criteria, statistical analyses, and data reporting for the WET tests must be in
accordance with the EPA documents stated in this condition.

ii. A bioassay laboratory report for each test must be prepared according to the EPA method documents
referenced in this Schedule. The report must include all QA/QC documentation, statistical analysis for
each test performed, standard reference toxicant test (SRT) conducted on cach species required for the
toxicity tests, and completed Chain-of-Custody forms for the samples including time of sample
collection and receipt. Reports must be submitted to DEQ within 45 days of test completion.

iti. The report must include all endpoints measured in the test: NOEC, LOEC, and IC,s.

iv.  The permittee must make available to DEQ upon request the written standard operating procedures
they, or the laboratory performing the WET tests, use for all toxicity tests DEQ requires.

Reopener
DEQ may reopen and modify this permit to include new limits, monttoring requirements, and/or conditions

as determined by DEQ to be appropriate, and in accordance with procedures outlined in OAR Chapter 340,
Division 45 if:

i
ii.

iii.

WET testing data indicate acute and/or chronic toxicity.
The facility undergoes any process changes.
Discharge monitoring data indicate a change in the reasonable potential to exhibit toxicity.

1. Operator Certification
a.  Definitions

I.

il

1ii.

iv.

"Supervise" means to have full and active responsibility for the daily on-site technical operation of a
wastewater treatment system or wastewater collection system.

"Supervisor" or “designated operator” means the operator delegated authority by the permittee for
establishing and executing the specific practice and procedures for operating the wastewater treatment
system or wastewater collection system in accordance with the policies of the owner of the system and any
permit requirements.

“Shift Supervisor" means the operator delegated authority by the permittee for executing the specific
practice and procedures for operating the wastewater treatment system or wastewater collection system
when the system is operated on more than one daily shift,

“System” includes both the collection system and the treatment systems.

b.  The permittee must comply with OAR Chapter 340, Division 49, “Regulations Pertaining to Certification of
Wastewater System Operator Personnel" and designate a supervisor whose certification corresponds with
the classification of the collection and/or treatment system, as specified on page 1 of this permit.

¢.  The permittee must have its system supervised full-time by one or more operators who hold a valid
certificate for the type of wastewater treatment or wastewater collection system, and at a grade equal to or
greater than the wastewater system’s classification, as specified on page 1 of this permit.

d. 'The permittee's wastewater system may not be without the designated supervisor for more than 30 days.
During this period, there must be another person available to supervise who is certified at no more than one
grade lower than the classification of the wastewater system, The permittee must delegate authority to this
operator to supervise the operation of the system.
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12.
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If the wastewater system has more than one daily shift, the permittee must have another properly certified
operator available to supervise system operation. Each shift supervisor, if any, must be certified at no more
than one grade lower than the system classification.

The permittee is not required to have a supervisor on-site at all times; however, the supervisor must be
available to the permittee and operator at all times.

The permittee must notify DEQ in writing of the name of the system supervisor. The permittee may replace
or re-designate the system supervisor with another properly certified operator at any time and must notify
DEQ in writing within 30 days of replacement or re-designation of operator in charge. The notice of
replacement or re-designation must be sent to DEQ-Water Quality Division, Operator Certification
Program, 2020 SW 4™ Avenue, Suite 150, Portland, OR 97201

Upon written request, DEQ may grant the permittee reasonable time, not to exceed 120 days, to obtain the
services of a qualified person to supervise the wastewater system. The written request must include a
justification for the time needed, schedule for recruiting and hiring, date the system supervisor availability
ceased, and name of the alternate system supervisor as required above.

Industrial Waste Survey/Pretreatment Program

The permittee must conduct an industrial user survey to determine the presence of any industrial users
discharging wastewaters subject to pretreatment and submit a report on the findings to DEQ within 24 months
of permit issuance. The purpose of the survey is to identify whether there are any categorical industrial users
discharging to the POTW, and ensure regulatory oversight of these discharges to state waters. If the POTW
has already completed a baseline IU Survey the results of this survey are to be provided to DEQ within two
months of permit re-issuance,

Guidance on conducting TU Surveys can be found at
hitp//www.deq,state.or.us/wq/pretreatment/docs/guidance/TUSurveyGuidance pdf

Once an initial baseline IU Survey is conducted it is to be maintained by the POTW and made available for
inspection by DEQ. Every 5 years from permit renewal, the permittee must submit an updated IU survey.

Cooperative Operating Agreement with City of Canby

The permittee must maintain a copy of the Cooperative Operating Agreement with the city of Canby, and
meet all Agreement conditions, particularly regarding contacting Canby when the permittee plans to begin
discharging to the Molalla River.

Leak Test.

Within one year following permit issuance, the permittec must perform a lagoon leak test. Within 30 days
after completing the test, the permittee must report the test results to DEQ. Depending on the test results, the
permittee may need to take a further action, such as perform groundwater monitoring to determine if the
leakage has adversely impacted groundwater quality.
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SCHEDULE F
NPDES GENERAL CONDITIONS —~ DOMESTIC FACILITIES

SECTION A. STANDARD CONDITIONS

Al.

AZ.

A3,

A4

AS.

Duty to Comply with Permit

The permittee must comply with all conditions of this permit. Failure to comply with any permit condition is a
violation of Oregon Revised Statutes (ORS) 468B.025 and the federal Clean Water Act and is grounds for an
enforcement action. Failure to comply is also grounds for DEQ to terminate, modify and reissue, revoke, or deny
renewal of a permit.

Penalties for Water Pollution and Permit Condition Violations

The permit is enforceable by DEQ or EPA, and in seme circumstances also by third-parties under the citizen suit
provisions 33 USC § 1365. DEQ enforcement is generally based on provisions of state statutes and
Environmental Quality Commission (EQC) rules, and EPA enforcement is generally based on provisions of
federal statutes and EPA regulations.

ORS 468.140 allows DEQ to impose civil penalties up to $10,000 per day for violation of a term, condition, or
requirement of a permit, The federal Clean Water Act provides for civil penalties not to exceed $32,500 and
administrative penalties not to exceed $11,000 per day for each violation of any condition or limitation of this
permit.

Under ORS 468.943, unlawful water pollution, if committed by a person with criminal negligence, is punishable
by a fine of up to $25,000, imprisonment for not more than one year, or both. Each day on which a violation
occurs or continues is a separately punishable offense. The federal Clean Water Act provides for criminal
penalties of not more than $50,000 per day of violation, or imprisonment of not more than 2 years, or both for
second or subsequent negligent violations of this permit.

Under ORS 468.946, a person who knowingly discharges, places, or causes to be placed any waste into the
waters of the state or in a location where the waste is likely to escape into the waters of the state is subject to a
Class B felony punishable by a fine not to exceed $250,000 and up to 10 years in prison per ORS chapter 161,
The federal Clean Water Act provides for criminal penalties of $5,000 to $50,000 per day of violation, or
imprisonment of not more than 3 years, or both for knowing violations of the permit. In the case of a second or
subsequent conviction for knowing violation, a person is subject to criminal penalties of not more than $100,000
per day of violation, or imprisonment of not more than 6 years, or both.

Duty to Mitigate

The permittee must take all reasonable steps to minimize or prevent any discharge or sludge use or disposal i
violation of this permit that has a reasonable likelihood of adversely affecting human health or the environment.
In addition, upon request of DEQ), the permittee must correct any adverse impact on the environment or human
health resulting from noncompliance with this permit, including such accelerated or additional monitoring as
necessary to determine the nature and impact of the noncomplying discharge.

Duty to Reapply

If the permittee wishes to continue an activity regulated by this permit after the expiration date of this permit, the
permittee must apply for and have the permit renewed. The application must be submitted at least 180 days
before the expiration date of this permit.

DEQ may grant permission to submit an application less than 180 days in advance but no later than the permit
expiration date.

Permit Actions
This permit may be modified, revoked and reissued, or terminated for cause including, but not limited to, the
following:
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Violation of any term, condition, or requirement of this permit, a rule, or a statute.

Obtaining this permit by misrepresentation or failure to disclose fully all material facts.

c. A change in any condition that requires either a temporary or permanent reduction or elimination of the
authorized discharge.

d. The permittec is identified as a Designated Management Agency or allocated a wasteload under a total

maximum daily toad (TMDL).

New information or regulations,

Modification of compliance schedules.

Requirements of permit reopener conditions

Correction of technical mistakes made in determining permit conditions.

Determination that the permitted activity endangers human health or the environment.

Other causes as specified in 40 CFR §§ 122,62, 122.64, and 124.5.

For communities with combined sewer overflows (CSOs):

(1) To comply with any state or federal law regulation for CSOs that is adopted or promulgated subsequent
to the effective date of this permit.

(2) If new information that was not available at the time of permit issuance indicates that CSO controls
imposed under this permit have failed to ensure attainment of water quality standards, including
protection of designated uses.

(3) Resulting from implementation of the permittee’s long-term control plan and/or permit conditions
related to CSOs.

S

R @ e

The fiting of a request by the permittee for a permit modification, revocation or reissuance, termination, or a
notification of planned changes or anticipated noncompliance does not stay any permit condition.

Toxic Pollutants

The permittee must comply with any applicable effluent standards or prohibitions established under Oregon
Administrative Rule (OAR) 340-041-0033 and section 307(a) of the federal Clean Water Act for toxic pollutants,
and with standards for sewage sludge use or disposal established under section 405(d) of the federal Clean Water
Act, within the time provided in the regulations that establish those standards or prohibitions, even if the permit
has not yet been modified to incorporate the requirement.

Property Rights and Other Legal Requirements

The issuance of this permit does not convey any property rights of any sort, or any exclusive privilege, or
authorize any injury to persons or property or invasion of any other private rights, or any infringement of federal,
tribal, state, or local laws or regulations. '

Permit References

Except for effluent standards or prohibitions established under section 307(a) of the federal Clean Water Act and
OAR 340-041-0033 for toxic pollutants, and standards for sewage sludge use or disposal established under
section 405(d) of the federal Clean Water Act, all rules and statutes referred to in this permit are those in effect
on the date this permit is issued.

Permit Fees
The permittee must pay the fees required by OAR.

SECTION B. OPERATION AND MAINTENANCE OF POLLUTION CONTROLS

BI.

Proper Operation and Maintenance

The permittee must at all times properly operate and maintain all facilities and systems of treatment and control
(and related appurtenances) that are installed or used by the permittee to achieve compliance with the conditions
of this permit. Proper operation and maintenance also includes adequate laboratory controls and appropriate
quality assurance procedures, This provision requites the operation of back-up or auxiliary facilities or similar
systems that are installed by a permittee only when the operation is necessary to achieve compliance with the
conditions of the permit.
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B2. Need to Halt or Reduce Activity Not a Defense

For industrial or commercial {acilities, upon reduction, loss, or failure of the treatment facility, the permittee
must, to the extent necessary to maintain compliance with its permit, control production or all discharges or both
until the facility is restored or an alternative method of treatment is provided. This requirement applies, for
example, when the primary source of power of the treatment facility fails or is reduced or lost. It is not a defense
for a permittee in an enforcement action that it would have been necessary to halt or reduce the permitted activity
in order to maintain compliance with the conditions of this permit.

B3. Bypass of Treatment Facilities

a.

C,

Definitions

(1) "Bypass" means intentional diversion of waste streams from any portion of the treatment facility. The
permittee may allow any bypass to occur which does not cause effluent limitations to be exceeded,
provided the diversion is to allow essential maintenance to assure efficient operation. These bypasses
are not subject to the provisions of paragraphs b and ¢ of this section.

(2) "Severe property damage” means substantial physical damage to property, damage to the treatment
facilities which causes them to become inoperable, or substantial and permanent loss of natural
resources that can reasonably be expected to occur in the absence of a bypass. Severe property damage
does not mean economic loss caused by delays in production,

Prohibition of bypass.

(1) Bypass is prohibited and DEQ may take enforcement action against a permittee for bypass unless:

i.  Bypass was unavoidable to prevent loss of life, personal injury, or severe property damage;

ii.  There were no feasible alternatives to the bypass, such as the use of auxiliary treatment facilities,
retention of untreated wastes, or maintenance during normatl periods of equipment downtime. This
condition is not satisfied if adequate backup equipment should have been installed in the exercise
of reasonable engineering judgment to prevent a bypass that occurred during normal periods of
equipment downtime or preventative maintenance; and

tii. The permittee submitted notices and requests as required under General Condition B3.c.

(2) DEQ may approve an anticipated bypass, after considering its adverse effects and any alternatives to
bypassing, if DEQ determines that it will meet the three conditions listed above in General Condition
B3.b.(1).

Notice and request for bypass.

(1) Anticipated bypass. If the permittee knows in advance of the need for a bypass, a written notice must
be submitted to DEQ at least ten days before the date of the bypass.

(2) Unanticipated bypass. The permittee must submit notice of an unanticipated bypass as required in
General Condition DS,

B4. Upset

a.

Definition. "Upset" means an exceptional incident in which there is unintentional and temporary
noncompliance with technology based permit effluent limitations because of factors beyond the reasonable
control of the permittee. An upset does not include noncompliance to the extent caused by operation error,
improperly designed treatment facilities, inadequate treatment facilities, lack of preventative maintenance,
or careless or improper operation.

Effect of an upset. An upset constitutes an affirmative defense to an action brought for noncompliance with
such technology-based permit effluent limitations if the requirements of General Condition B4.c are met. No
determination made during administrative review of claims that noncompliance was caused by upset, and
before an action for noncompliance, is final administrative action subject to judicial review.

Conditions necessary for a demonstration of upset. A permittee who wishes to establish the affirmative
defense of upset must demonstrate, through properly signed, contemporaneous operating logs, or other
relevant evidence that:

(1) Anupset occurred and that the permittee can identify the causes(s) of the upset;

(2) The permitted facility was at the time being properly operated;



B5.
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B7.

BS.

B9.

Expiration: June 1, 2019
Permit #:101514

File #:57613

Page 27 of 32

(3) The petmittee submitted notice of the upset as required in General Condition D5, hereof (24-hour
notice); and
(4) The permittee complied with any remedial measures required under General Condition A3 hereof.
d. Burden of proof. In any enforcement proceeding the permittee seeking to establish the occurrence of an
upset has the burden of proof.

Treatment of Single Operational Upset

For purposes of this permit, a single operational upset that leads to simultaneous violations of more than one
pollutant parameter will be treated as a single violation. A single operational upset is an exceptional incident that
causes simultaneous, unintentional, unknowing (not the result of a knowing act or omission), temporaty
noncompliance with more than one federal Clean Water Act effluent discharge pollutant parameter. A single
operational upset does not include federal Clean Water Act violations involving discharge without a NPDES
permit or noncompliance to the extent cansed by improperly designed or inadequate treatment facilities. Each
day of a single operational upsect is a violation,

Overflows from Wastewater Convevance Systems and Associated Pump Stations
a. Definition. "Overflow" means any spill, release or diversion of sewage including:
(1) An overflow that results in a discharge to waters of the United States; and
(2} An overflow of wastewater, including a wastewater backup into a building (other than a backup caused
solely by a blockage or other malfunction in a privately owned sewer or building lateral), even if that
overflow does not reach waters of the United States.
b. Reporting required. All overflows must be reported orally to DEQ within 24 hours from the time the
permittee becomes aware of the overflow. Reporting procedures are described in more detail in General
Condition D5.

Public Notification of Effluent Violation or Overflow :

If effluent limitations specified in this permit are exceeded or an overflow occurs that threatens public health, the
permittee must take such steps as are necessary to alert the public, heaith agencies and other affected entities (for
example, public water systems) about the extent and nature of the discharge in accordance with the notification
procedures developed under General Condition B8. Such steps may include, but are not limited to, posting of the
river at access points and other places, news releases, and paid announcements on radio and television.

Emergency Response and Public Notification Plan

The permittee must develop and implement an emergency response and public notification plan that identifies

measures to protect public health from overflows, bypasses, or upsets that may endanger public health. At a

minimum the plan must include mechanisms to: '

a. Ensure that the permittee is aware (to the greatest extent possible) of such events;

b.  Ensure notification of appropriate personnel and ensure that they are immediately dispatched for
mvestigation and response;

¢. Ensure immediate notification to the public, health agencies, and other affected public entities (including
public water systems). The overflow response plan must identify the public health and other officials who
will receive immediate notification;

d. Ensure that appropriate personnel are aware of and follow the plan and are appropriately trained; .

e. Provide emergency operations; and

f.©  Ensure that DEQ is notified of the public notification steps taken.

Removed Substances

Solids, sludges, filter backwash, or other pollutants removed in the course of {reatment or control of wastewaters
must be disposed of in such a manner as to prevent any pollutant from such materials from entering waters of the
state, causing nuisance conditions, or creating a public health hazard.
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SECTION C. MONITORING AND RECORDS

Cl.

C2.

C3.

C4.

Cs.

Cé.

C7.

C38.

Representative Sampling

Sampling and measurements taken as required herein must be representative of the volume and nature of the
monitored discharge. All samples must be taken at the monitoring points specified in this permit, and must be
taken, unless otherwise specified, before the effluent joins or is diluted by any other waste stream, body of water,
or substance, Monitoring points must not be changed without notification to and the approval of DEQ.

Flow Measurements

Appropriate flow measurement devices and methods consistent with accepted scientific practices must be
selected and used to ensure the accuracy and reliability of measurements of the volume of monitored discharges.
The devices must be installed, calibrated and maintained to insure that the accuracy of the measurements is
consistent with the accepted capability of that type of device. Devices selected must be capable of measuring
flows with a maximum deviation of less than + 10 percent from true discharge rates throughout the range of
expected discharge volumes.

Monitoring Procedures

Monitoring must be conducted according to test procedures approved under 40 CFR part 136 or, in the case of
sludge use and disposal, approved under 40 CFR part 503 unless other test procedures have been specified in this
permit.

Penalties of Tampering

The federal Clean Water Act provides that any person who falsifies, tampers with, or knowingly renders
inaccurate any monitoring device or method required to be maintained under this permit may, upon conviction,
be punished by a fine of not more than $10,000 per violation, imprisomment for not more than two years, or both.
If a conviction of a person is for a violation committed after a first conviction of such person, punishment is a
fine not more than $20,000 per day of violation, or by imprisonment of not more than four years, or both.

Reporting of Monitoring Resulfs

Monitoring results must be summarized each month on a discharge monitoring report form approved by DEQ.
The reports must be submifted monthly and are to be mailed, delivered or otherwise transmitted by the 15th day
of the following month unless specifically approved otherwise in Schedule B of this permit.

Additional Monitoring by the Permittee

If the permittee monitors any pollutant more frequently than required by this permit, using test procedures
approved under 40 CFR part 136 or, in the case of sludge use and disposal, approved under 40 CFR part 503, or
as specified in this permit, the results of this monitoring must be included in the calculation and reporting of the
data submitted in the discharge monitoring report. Such increased frequency must also be indicated. For a
pollutant parameter that may be sampled more than once per day (for example, total residual chlorine), only the
average daily value must be recorded unless otherwise specified in this permit.

Averaging of Measurements
Calculations for all limitations that require averaging of measurements must utilize an arithmetic mean, except
for bacteria which must be averaged as specified in this permit.

Retention of Records

Records of monitoring information required by this permit related to the permittee’s sewage sludge use and
disposal activities must be retained for a period of at least 5 years (or longer as required by 40 CFR part 503),
Records of all monitoring information including all calibration and maintenance records, all original strip chart
recordings for continuous monitoring instrumentation, copies of all reports required by this permit and records of
all data used o complete the application for this permit must be retained for a period of at least 3 years from the
date of the sample, measurement, report, or application. This period may be extended by request of DEQ at any
time.
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Records Contents

Records of monitoring information must include:

The date, exact place, time, and methods of sampling or measurements;
The individual(s) who performed the sampling or measurements;

The date(s) analyses were performed;

The individual(s) who performed the analyses;

The analytical techniques or methods used; and

The results of such analyses.

moas op

C10.Inspection and Entry

The permittee must allow DEQ or EPA upon the presentation of credentials to:

a. Enter upon the permittee's premises where a regulated facility or activity is located or conducted, or where
records must be kept under the conditions of this permit;

b. Have access to and copy, at reasonable times, any records that must be kept under the conditions of this
permit;

c. Inspect at reasonable times any facilities, equipment (including monitoring and control equipment),
practices, or operations regulated or required under this permit; and

d. Sample or monitor at reasonable times, for the purpose of assuring permit compliance or as otherwise
authorized by state law, any substances or parameters at any location.

C11.Confidentiality of Information

Any information relating to this permit that is submitted to or obtained by DEQ is available to the public unless
classified as confidential by the Director of DEQ under ORS 468.095. The permittee may request that
information be classified as confidential if it is a trade secret as defined by that statute. The name and address of
the permittee, permit applications, permits, effluent data, and information required by NPDES application forms
under 40 CFR § 122.21 are not classified as confidential [40 CFR § 122.7(b}].

SECTION D. REPORTING REQUIREMENTS

DI1.

D2,

D3.

- D4,

Planned Changes

The permittee must comply with OAR 340-052, “Review of Plans and Specifications” and 40 CFR §
122.41(1)(1). Except where exempted under OAR 340-052, no construction, installation, or modification
involving disposal systems, treatment works, sewerage systems, or common sewers may be commenced until the
plans and specifications are submitted to and approved by DEQ. The permittee must give notice to DEQ as soon
as possible of any planned physical alternations or additions to the permitted facility.

Anticipated Noncompliance
The permittee must give advance notice to DEQ of any planned changes in the permitted facility or activity that
may result in noncompliance with permit requirements.

Transfers

This permit may be transferred to a new permittee provided the transferee acquires a property interest in the
permitted activity and agrees in writing to fully comply with all the terms and conditions of the permit and EQC
rules. No permit may be transferred to a third party without prior written approval from DEQ. DEQ may require
modification, revocation, and reissuance of the permit to change the name of the permittee and incorporate such
other requirements as may be necessary under 40 CFR § 122.61. The permittee must notify DEQ when a transfer
of property interest takes place.

Compliance Schedule

Reports of compliance or noncompliance with, or any progress reports on interim and final requirements
contained in any compliance schedule of this permit must be submitted no later than 14 days following each
schedule date. Any reports of noncompliance must include the cause of noncompliance, any remedial actions
taken, and the probability of meeting the next scheduled requirements.
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D5, Twenty-Four Hour Reporting

The permittee must report any noncompliance that may endanger health or the environment. Any information
mrust be provided orally (by telephone) to the DEQ regional office or Oregon Emergency Response System (1-
800-452-0311) as specified below within 24 hours from the time the permittee becomes aware of the

circumstances.
a. Overflows.
(1) Oral Reporting within 24 hours.

b.

)

i.  For overflows other than basement backups, the following information must be reported to the
Oregon Emergency Response System (OERS) at 1-800-452-0311, For basement backups, this
information should be reported directly to the DEQ regional office.

(a) The location of the overflow;

(h) The receiving water (if there is one);

{c) An estimate of the volume of the overflow;

(d) A description of the sewer system component from which the release occurred (for example,
manhole, constructed overflow pipe, crack in pipe); and

(e) The estimated date and time when the overflow began and stopped or will be stopped.

ii.  The following information must be reported to the DEQ regional office within 24 hours, or during
normal business hours, whichever is earlier:

(a) ‘The OERS incident number (if applicable); and
(b) A brief description of the event.

Written reporting within 5 days.

1. The following information must be provided in writing to the DEQ regional office within 5 days
of the time the permittee becomes aware of the overflow:

(@) The OERS incident number (if applicable);
(b} The cause or suspected cause of the overflow;
fc¢) Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the overflow and a
schedale of major milestones for those steps;
{(d} Steps taken or planned to mitigate the impact(s) of the overflow and a schedule of major
milestones for those steps; and
(e) For storm-related overflows, the rainfall intensity (inches/hour) and duration of the storm
associated with the overflow.
DEQ may waive the written report on a case-by-case basis if the oral report has been received within
24 hours,

Other instances of noncompliance.

(h

&
3)

“)

The following instances of noncompliance must be reported:

i Any unanticipated bypass that exceeds any effluent limitation in this permit;

ii.  Any upset that exceeds any effluent limitation in this permit;

ifi. Violation of maximum daily discharge limitation for any of the pollutants listed by DEQ in this
permit; and

iv. Any noncompliance that may endanger human health or the environment.

During normal business hours, the DEQ regional office must be called. Outside of normal business

hours, DEQ must be contacted at 1-800-452-0311 (Oregon Emergency Response System),

A written submission must be provided within 5 days of the time the permittee becomes aware of the

circumstances. The written submission must contain:

1. A description of the noncompliance and its cause;

ii. The period of noncompliance, including exact dates and times;

iii. The estimated time noncompliance is expected to continue if it has not been corrected;

iv. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the noncompliance; and

v.  Public notification steps taken, pursuant to General Condition B7.

DEQ may watve the written report on a case-by-case basis if the oral report has been received within

24 hours.
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Other Noncompliance

The permittee must report all instances of noncompliance not reported under General Condition D4 or ID5 at the
time monitoring reports are submitted. The reports must contain:

a. A description of the noncompliance and its cause;

b. The period of noncompliance, including exact dates and times;

¢.  The estimated time noncompliance is expected to continue if it has not been corrected; and

d. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the noncompliance.

Duty to Provide Information

The permittee must furnish to DEQ within a reasonable time any information that DEQ may request to determine
compliance with the permit or to determine whether cause exists for modifying, revoking and reissuing, or
terminating this permit. The permittee must also furnish to DEQ, upon request, copies of records required to be
kept by this permit.

Other Information: When the permittee becomes aware that it has failed to submit any relevant facts or has
submitted incorrect information in a permit application or any report to DEQ, it must promptly submit such facts
or information.

Signatory Requirements
All applications, reports or information submitted to DEQ must be signed and certified in accordance with 40
CFR § 122.22.

Falsification of Information

Under ORS 468.953, any person who knowingly makes any false statement, representation, or certification in
any record or other document submitted ot required to be maintained under this permit, including monitoring
reports or reports of compliance or noncompliance, is subject to a Class C felony punishable by a fine not to
exceed $125,000 per violation and up to 5 years in prison per ORS chapter 161. Additionally, according to 40
CFR § 122.41(k)(2), any person who knowingly makes any false statement, representation, or certification in any
record or other document submitted or required to be maintained under this permit including monitoring reports
or reports of compliance or non-compliance will, upon conviction, be punished by a federal civil penalty not to
exceed $10,000 per violation, or by imprisonment for not more than 6 months per violation, or by both.

Changes fo Indirect Dischargers

The permittee must provide adequate notice to DEQ of the following:

a.  Any new introduction of pollutants into the POTW from an indirect discharger which would be subject to
section 301 or 306 of the federal Clean Water Act if it were directly discharging those pollutants and,

b. Any substantial change in the volume or character of pollutants being introduced into the POTW by a source
introducing pollutants nto the POTW at the time of issuance of the permit.

c. For the purposes of this paragraph, adequate notice must include information on (i) the quality and quantity
of effluent introduced into the POTW, and (ii) any anticipated impact of the change on the quantity or
quality of effluent to be discharged from the POTW.

SECTION E. DEFINITIONS

El.
E2.
E3.
E4.

E5.
Ee.
E7.

BOD or BOD; means five-day biochemical oxygen demand.

CBOD or CBOD;s means five-day carbonaceous biochemical oxygen demand.

158 means total suspended solids.

Bacieric means but is not limited to fecal coliform bacteria, total coliform bacteria, Escherichia coli (E. coli)
bacteria, and Enferococcus bacteria.

FC means fecal coliform bacteria.

Total residual chlorine means combined chlorine forms plus free residual chlorine

Technology based permit effluent limitations means technology-based treatment requirements as defined in

40 CFR § 125.3, and concentration and mass load effluent limitations that are based on minimum design criteria
specified in OAR 340-041. '
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E8. mg/l means milligrams per liter.

E9. ug/f means microgram per liter.

E10. kg means kilograms.

E11.m°/d means cubic meters per day.

E12. MGD means million gallons per day.

E13. Average monthly effluent limitation as defined at 40 CFR § 122.2 means the highest allowable average of daily
discharges over a calendar month, calculated as the sum of all daily discharges measured during a calendar
month divided by the number of daily discharges measured during that month.

E14. Average weekly efffuent limitation as defined at 40 CFR § 122.2 means the highest allowable average of daily
discharges over a calendar week, calculated as the sum of all daily discharges measured during a calendar week
divided by the number of daily discharges measured during that week.

E15. Daily discharge as defined at 40 CFR § 122.2 means the discharge of a pollutant measured during a calendar day
or any 24-hour peried that reasonably represents the calendar day for purposes of sampling. For pollutants with
limitations expressed in units of mass, the daily discharge must be calculated as the total mass of the pollutant
discharged over the day. For pollutants with limitations expressed in other units of measurement, the daily
discharge must be calculated as the average measurement of the pollutant over the day.

E16.24-howr composite sample means a sample formed by collecting and mixing discrete samples taken periodically
and based on time or flow. The sample must be collected and stored in accordance with 40 CFR part 136,

E17.Grab sample means an individual discrete sample collected over a period of time not to exceed 15 minutes.

E18. Quarter means January through March, April through June, July through September, or October through
December.

E19, Month means calendar month.

E20. Week means a calendar week of Sunday through Saturday.

B21. POTW means a publicly-owned freatment works.

! DEQ recognizes that high TSS levels in influent can make achievement of QLs difficult, and at this time DEQ is not requiring
that influent monttoring be performed using the QLs listed in the permit.

? Elevated TSS levels can result in matrix effects.
I For more information, refer to the Significant Figures IMD at http://www.deq.state.or.us/wq/pubs/imds/SigPigsIMD.pdf
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FLOW DATA

Existing and Projected Flows

ALWF

Average dry wealher llow

— Max month dry weather flow
— Average wel weather flow

F — Mox month wet weother flow
Peak day flow

DESIGN _DATA

Effluent Quality

Required Effluent Quality
Anticipated Filter Effluent Quality

Headworks (2002 Construction)

lype of screens

Number of screens

Peak flow copocity, each
Bypass screen
Screenings washing
Screenings compactien
Septoge

Hecdworks, influent flow measurement
Number of flumes
Tnroat width
FPeax flow capocity
Minimum flow capability

Aeration Basin

Dimensions
Size (botiom of tasin)
Side slopes (norizivert)
Maximum s'de water cepth
Basin volume, maximum
Basin liner

Aerators
Type
Number
Horsepower, each
Basin cutlet

2015

.80 mgd 1.1 mgd 1.4 mqd
1.28 mgd 1.7 mgd 2.3 mgd
1.30 mgd 2.3 mad 3.0 mgd
2.04 magd 3.1 mgd 4,1 mgd
7.06 magd 2.5 mad 10.3 mge
< 10 58 < 10 mg/
< 5 mg/ TS5 < 5 mg/l

In—channel fine screens, perforated plate

p
9.25 mgd
Manually cleaned screen

(1980 Construction)

200 feet by 54 feet

2:1

10 feet with 2 feet freeboaord
1,300,000 gallons
Asphalt—concrete

Aspirating

6

10 horsepower

COverflow weir to pump station

Transfer Pump Station (2002 Construction)

Estimated PIF from basin

Main pumpo type

Main pumps
Operatir
Standoy

Main pumz cacacity each

Jockey oump type

Jockey pump number

Jockey oump caopacity (one forcemain)

9

Stotion peck copacity

Required opercting volume

Wet well levels
Maximum E
Minimum . EI
Operating volume

9.25 mgd
Centrifugal submersiole w/vfd

]
i

5800 gem ot 31 ft tdh
Centrifugal submersible w/vfd
]

2500 gpm at 49 ft tdh and
2100 gom at 56 ft tdh
7800 gom {11.23 mgd)
4060 ga

286.0 ft

272.0 it
55,820 gal (includes ceration basin)

Transfer Forcemain (2002 Construction)

Number

Materia

Size

Length

Velocity ot 2500 gpm

Veloc'ty at 2100 gpm

Veloc'ty ot 7800 gpm

Cutlet to lagoen 1
Number /size

2

HDPE

18—inch (nominal, ID)
1630 feet

3.2 leel/sec

2.6 feet/sec

4.9 fecti/sec

4=ports/12-inch

Lagoon No. 1 (1980 Construction)

Lagoon dimensions
Surfac
Maxirmu
Working depth (max. To min.)
Lagoon volume, maximum
Lagoon liner

Size
Type

11.4 ccres (ot 6-—fool (overage) depth)
12 feet with & feet of freeboard

9 feet

137 ccre—feet (45 mg)

MNative cloy

None

J=inch

Surfoce weir and fixed pipe on pottom

Lagoon No. 2 (1980 Construction)

Lagoon dimensions

Surface crea
Maximum depth
Working depth
Lageen wolume, maximum
Lageon liner
Outlet
Size
Type

13.6 ccres (ot 6—foot cverage depth)
12 feet with 3 feat of freeboocrd

9 feet

163 acre—feet (53 mag)

Native clay

14—inch
Fixed pipes ot two cepths

Dissolved Air Flotation (DAF) (1980 Construction)

Capacity

ank Diameter

Surface area
Hydraulic lcading rote
Hydraulic capacity

Chemical feed rotes
Alum
Soda
Polyaluminum Chloride
Acid

Operating parometers
Fressurized recycle flow
Operating pressure
Moximum horizontal velocity
Moximum daily sludge

Recycle Pumps
Number
Size
Flow

Recycle Flow Meter (Existing)
Type
Size
Range

afluent Flow Meter (FW=27 (2007 Construction)
lype
alze
Range

.0 mad
31 feel
square feet (sf)
2.59 gpm/sf, including recycle
2.80 magd, including recycle

75 — 150 mg/| (not used)
37 — 75 mg/l {not used)
5 70 ma/l

0 10 mg/l (not used)

350 to 700 gpm
45 to 80 pounds per square inch [psi)
3.1 feet per second

pounds dry solids, 15,300 gallons

Propeller
6 Inch
0-2 MGD

Electromagnetic Insertion lype
12 Inch

0-10 MGD

Dissclved Air Flotation (DAF) (2007 Construction)

Copacity
Tank Diameter
Surface area
Maximum surface loading rate
Hydroulic caopacity
Chemical feed rates
Polyaluminum Chigride
Operating parameters
Pressurized recycle flow
Operoting pressure
Maximum horizontal velocity
Maximum daily sludge
Recycle Pumps
Number
Size
Flow
Recycle Flow Meter (FM—3)
Type
Size
Range
Influent Flow Meter (FM—1)
Type
Size
Range

2.0 mgd

38 feet

1,075 square feet (sf)

2.0 gpm/sf, including recycle
3.1 mgd, including recycle

35 = 70 mg/!

350-700 gpm

125 PSI

<3.1 FPS

1,670 pounds dry solids, 10,000 gallons

2
25 HP
350 gpm

Propeller
6 Inch
0-2.5 MGD

Doppler
14 Inch
0-14 MGD

o TETRA TECH
o T-b 7080 SW Fir Loop

ot Portland, Oregon 97223

) 503-684-9097 Fax: 503-598-0583

of legoon

Plant Air (Proposed)
Air Compressor
Type
Size
Output
Operating Pressure

\
{e]
8
(@
(@]
S
n
9]
o]

Gravity Filters uctio

Capacity

Number of filters
Surface creg, total
Maximum loading rate
Hydraulic capacity

Media
Type
Depth
Backwesh / surface wash
Backwosh rate

Surfece wesh

Gravity Filters (2007 Construction)

Capacity
Number of filters
Surface area, total
Maximum loading rate
Hydraulic capacity
Media
Type
Depth
Backwosh control
Backwash rate
Backwash flow (1 filter)
Backwash duration
Backwash vaolume
Air Scour Blower
Type
Size
Air scour rate
Air Scour flow (1 filter)
Backwash Flow Meter {(FM—5)
Type
Size
Range
Filter Effluent Flow Meter (FM—4)
Type
Size
Range

Rotary Screw

15 HP
51 ACFM
125 psig
— lo Be Abcndoned
2.1 mgd
2
310 square feet
5 gpm/sf
2.2 mgd

Grovel, sang, and arthrocite coc

277 gravel, 87 sand, 217 coal

Automatic on timer or pressure cifferentia
20 gpm/sf

103 gpm

4.0 magd

4
573 square feet
4.85 gpm/sf
4.0 mgd

Gravel, sand, and anthracite coal
12" silica sand, 24" anthracite coal
Manual, timed or pressure differential
15 gpm/sf

2,147 gpm

4 — B minutes

8,600 - 17,200 gallons

Rotary Positive Displacement
15 HP

3.0 scfm/sf

429 scfm @ 4 psig

Transit Time
16 Inch
0-17 MGD

Transit Time
18 Inch
0-23 MGD

CITY OF MOLALLA
2008 NPDES PERMIT RENEWAL

Figure 3
DESIGN DATA 1




Disinfection (1980 Construction)

Effluent/Irrigation Forcemain (2000 & 2006 Construction)

Type 150—pound gas cylinders Material PVC and HDPE
Chlerinator capacity 100 ppd Size (Nominal Inside diameter) 24 inches
Feed rate, minimum 30 to 50 pounds / million gallons Length 27,000 feet (approx. entire length)
Residual, minimum 2 mg/| Capacity
Chlerine Contact Chamber Design Capacity 10.1 mqd
Sidewater depth 4 feet with 1 foot of freebeard Design Velocity 5.0 fps
Volume 67,500 gallons Approx. Operating Range of Flows 1.0 to 4.0 mgd
Length to width ratio 24 Operating Velocities 0.5 to 2.0 fps
Outfall to Bear Creek (1980 Construction) — To Be Abandoned . . .
o . ( . ‘ Discharge Monitoring Structure (2006 Construction)
Size and metericl 18—inch concrete
Length 270 feet Dechlorination (for surface water discharge conditions only)
Single port Feed Solution Ascorbic Acid
" Type Perpendicular to streamflow Chemical Feed Pumps 2 — 13 gph (with 1000:1 Turndown)
Stream gauge Feed Control Flow and CI2 residual paced
Type Box culvert with 10" weir Effluent Sampler:
Measurement Manual staff guage Type: Flow Paced or Time Composite For Becteria BOD, TSS, NH3, pH,
Continuous Monitoring/Recording:
Temperature Probe.
. . . . [a]#] Probe
Effluent/Irrigation Pump Station (2000 Construction) Chlorine Residual Analyzer (2)
Flow Measurement:
Pumps Type Electromagnetic Multi—port Insertion Type
Type ;erticul fturbine Size 12—inch
No. Of pumps + 1 future . .
Copacity " 500-7,000 gpm Molalla River Outfall (2006 Construction)
motor horfieplcwer 3?8 bhp Material (for cutfall extension and diffuser) HDPE
Wet well Size (Nominal ID) 24 inches
Type 12—t id manhole Length 23 feet

Operating velume,
pump 1 on to pump off
Level control

Lift station (In Plant)
Pump type
No. Of pumps
Capacity, each pump
Motor horsepower
Speed
Wet well
Level control

Diffuser Design

3,800 gal Number of Ports Three (Duckbill)

Pressure transducer Diameter of Port Eight inches
Minimum Summer Submergence One Inch
Minimum Winter Submergence 12 Inches

Submersible
2

175 gpm at 15 ft tdh
3 bh

P
1750 rpm
6—ft ID manhole
Pressure transducer

Plant Standby Power Generator (2000 Construction)

Reliability Class
Location

Type

Size

Transfer Switch

Plant Alarm System
Type

|

Eff/Irr Pump Station
Diesel Engine

750 KW

Autornatic

After Hours via Auto Telephone Dialer

TETRA TECH

7080 SW Fir Loop
Portland, Oregon 97223
503-684-9097 Fax: 503-598-0583

&
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APPENDIX C: LAND APPLICATION SITE PLANS
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drainage

A Drainage

Google earth

Site plan for North Coleman Ranch located at 15151 South Feyrer Park Road, Molalla, Oregon 97038
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CITY OF MOLALLA - RWUP
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[- Drainage

Site plan for South Coleman Ranch located at 15151 South Feyrer Park Road, Molalla, Oregon 97038
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Site plan for the WWTP located at 12424 S. Tolliver Road, Molalla, Oregon 97038
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Site plan for the Cemetery site located at the termination of South Adams Cemetery Road, Molalla, Oregon 97038
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APPENDIX D: TAX LOT AND LEGAL DESCRIPTIONS




Molalla RWUP Amendment
Project No. 100.31

Tax Lots

Site Township Range Section Parcel Number Tax Lot Acres Owner Name Owner Address City State Zip Code Zoning
North Coleman 05-S 02-E 10 3104 27.99 Coleman Corrals, Inc. 15151 Feyrer Park Road Molalla OR 97038 Exclusive Farm Use
North Coleman 05-S 02-E 10 3106 20.37 Coleman Corrals, Inc. 15151 Feyrer Park Road Molalla OR 97039 Exclusive Farm Use
North Coleman 05-S 02-E 10 3101 5.18 Coleman Corrals, Inc. 15151 Feyrer Park Road Molalla OR 97040 Exclusive Farm Use
North Coleman 05-S 02-E 10 3105 129.54 Coleman Corrals, Inc. 15151 S Feyrer Park Road Molalla OR 97041 Exclusive Farm Use
North Coleman 05-S 02-E 10 3100 112.1 Coleman Corrals, Inc. 15151 S Feyrer Park Road Molalla OR 97042 Exclusive Farm Use
North Coleman 05-S 02-E 10 3190 30 Coleman Corrals, Inc. 15151 S Feyrer Park Road Molalla OR 97043 Exclusive Farm Use
North Coleman 05-S 02-E 10 3107 45.56 Coleman Corrals, Inc. 15151 S Feyrer Park Road Molalla OR 97044 Exclusive Farm Use
North Coleman 05-S 02-E 9D 2100 25.88 Coleman Corrals, Inc. 15151 S Feyrer Park Road Molalla OR 97045 Exclusive Farm Use
South Coleman 05-S 02-E 16 100 19.63 Coleman Corrals, Inc. 15152 S Feyrer Park Road Molalla OR 97046 Exclusive Farm Use
South Coleman 05-S 02-E 16 601 23.33 Coleman Corrals, Inc. 15153 S Feyrer Park Road Molalla OR 97047 Exclusive Farm Use
South Coleman 05-S 02-E 15 704 166.37 Coleman Steve D & Cathy 15154 S Feyrer Park Road Molalla OR 97048 Exclusive Farm Use
Cemetery 05-S 02-E 22 600 9.22 Adams Cemetery Assoc. PO Box 209 Molalla OR 97049 Exclusive Farm Use
WWTP 05-S 02-E 7 1201 48.76 City of Molalla PO Box 248 Molalla OR 97050 City Zoning
WWTP 05-S 02-E 7 1300 8.87 City of Molalla PO Box 248 Molalla OR 97051 City Zoning




Tax Lot Map for North Coleman Ranch



Tax Lot Map for South Coleman Ranch



Tax Lot Map for the Cemetery Site



Tax Lot Map for WWTP Site



APPENDIX E: OREGON WATER RESOURCES DEPARTMENT
REGISTRATIONS
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CITY OF MOLALLA

DEPARTMENT OF PUBLIC WORKS

117 N Molalla Ave PO Box 248 ~Molalla Or - 97038
Phone (503) 829-6855 Fax (503) 829-3676 - e-mail .;jdpw'@ molalla . net

May 2, 2005

OWRD

ATTEN; Mr. Bill Fujii

725 Summer Street NE Suite A
Salem Or, 97301-1271

Re: Registration of Reclaimed Municipal Water Use

Dear Mr. Fujii,

Enclosed please find “Registration of Reclaimed Municipal Water Use” form for
the Steve Coleman ranch here in Molalla. .

If you need anythmg f\ll’ther,please a@lzvisg‘.

Sincerely Yours,

i

Dean Madison
Public Works Director

Cc; Jerry Minor, TetraTeck KCM

RESOURCES DEPT
WATE e, OREGON__ |

word letter head.doc Page 1 of 1
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-

g

[

-

a Name of Supplier _City of Molalla

/ Name of Supplier City of Molalia
i

@
5L

Registration No.
Oregon Water Resources Department o, Do T

Registration of Reclaimed Municipal Water Use

“Reclaimed water” means water that has been wsed for municipul purposes und after such use has been treated in a
sewage freatment system und that, as a result of reatment, is suituble for a direct beneficial purpose or a controlled use
thar could not otherwise occur: (ORS 537.131 and 537.132)

NOTE: Please type or print in dark ink. If your registration is found to be incomplete or inaccurate,
we will return it to you. If any requested information does not apply to your registration, insert “n/a."”

/’ Registrani(s ve a ath !
8 ()ﬂg—ndLy@%?Tg]q;%IﬁFh_WW i3 10 be used)

\ Mailing Address_15151 Feyrer Park Road

Meigia o aghss e T

- 1. Municipal Discharge Permit

VNPDES  Permit No. 101514 Effective Date 4/21/04___ Expiration Date 12/31/08 _
\ WPCF Permit No. Effective Date Expiration Date
/Bale use of Reclaimed Water began, or is scheduled to begin _May, 2001

Annual Period of Use:  from_May to_November

- 2. Supplier of the Municipal Water which produces the Reclaimed Water .
If more than one supplier is used, please provide a list in the Remarks section on page 4.

Address _ PO Box 248, Molalla OR 97038

\ (" .. Telephone No._503-829-6855 Fax No. _503-829-3676

Original Source of Municipal Supply Molalla River

= 3. Supplier of Reclaimed Water

Name of Facility Molalla Wastewater Treatment Plant

W _ Street Address of Facility__ 12424 Toliver Road. Molalla OR 97038
r,g;’,?f'*"-" " Name of Facility Owner_City of Molalla
\i Address of Facility Owner Above
" t_{?; Telephone No. of Supplier - Above Telephone No. of Facility__503-829-5407 .

Fax No. P

MAY 0 4 2005

Reclained Water/ 1 WATEH RESOURGES

EPT I




. =4, User of Reclaimed Water
/J_ /¥ Name of Water User_Steve and Cathy Coleman
L

N

V' ¢ Address 15151 Feyrer Park Road
g’),."-" Telephone No. 503-829-3140 Fax No.

-5. AgreemenUContract

s~ Period of Agreement and Contract 42/30/1999 ( Date of Contracts)

o~ Term of Agreement 12/30/1999 to 11/1/2025
Special Limitations

- 6. Total Amount of Reclaimed Water
Enter the amount to be applied to beneficial use:

cubic feet per second, OR _up to 2000

gallons per minute
If reclaimed water is to be used from more than one treatment facility, give the quantity from each.

- 7. Intended Use(s) of Reclaimed Water

b Land Application on primarily. pasture land.
(If for more than ane use; give the qmmmy af reclamwd waler fiom euch rreatment facility for édch nse.)

reclaimed water under each use;

Irrigation 190 acres
Other (describe)

wnperatiire Control, Mitigation, Wetland, etc.)

- 8. Description of Delivery System
inélude dimensions anamnt
ditches or pipelines, size and type of pump and
(i.e., flood, wheel line, hand line, drip, othér).

¢ 'lsmn works, length and dlmens",tns of supply
notor. “If for irvigation, describe the type of system

v -Supply pipeline is approximately 27,000 If of241nch diameter.

Supply pumps are vertical turbine pumps, driven by 300 HP electric motors.

=9, Existing Water Rights

Please provide a description of all the existing water rights appurienant to the lands where the
- reclaimed water will be applied.

V' Application No. PermitNo__ 2O 4
Y Certificate No. Decree vol & pg

(Only one mumber needs to be provided. Attach a separate list if more than one water right i m\ﬁEﬁgl VED

Reclaimed Wuter/ 2 MAY 0 4 2005
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FAY
- -gl";perty Ownership}
Do you own all the land where you propose to divert, transport and use water?
JdYes (Skip to section no. 11 "Historic Disposal Method")

(A No (Please check the appropriate box below and, in the Remarks section,
list the names.and addresses of all affected landowners.**)

Q [ have a recorded easement or written authorization permitting access.

Q /do not currently have written authorization or an easement permitting access.

**[f more than 25 landowners are involved, a list is not required. Contact WRD for instructions.

- 11. Historic Disposal Method

Has the reclaimed water being registered in this process been discharged into a natural
walercourse for 5 or more years?

o No (Skip to section no. 12 "Szgnatme")

Q Yes (Please answer the following questions)
a) Nante of the receiving natural watercourse:

b) Description of the location where the discharge historically entered the natural water-
course:

¢) Does the amount of reclaimed water proposed
Jor use under this registration represent 50% or more
of the total average daily flow of the natural watercourse? QYes O No

=12. Signature

I/'We certify that the information provuled in thxs applrcanon is an accurate :epresentanon of the
proposed reclaimed water use and is true and correct to the best of my knowledge:

-

D> &Q o ]Z M(nw e gé IS-0A
Sunplier § Sigoature

Poblic Wouks DHE.QL"'OYL

Signature of Registront

- _ Bwnee <1ty of folatla_
Stgnature of Co-Registramy Title Date
> 4/ 3/ oy
DEQ Signditure Date

REC /& -
NOTE: This registration must be accompanied by a map which shows the location of the
treatment plant, approximatc loeation of conveyance system (pipelines, canals, etc.) and place of
usc. The map must be drawn to scale with the scale stated on the map. The land area where the

reclaimed water is to be applied shall be identified on the mdp. Topographic maps with{the ’h'ﬁ Fia T
facilities and place of use shown will meet the map requirement. REC l gb

|‘
MAY 0 4 2005 (

WAYEF RESOURCES
LEM OREGON EPT

L
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sy @ @

Remarks

No. 10. Conveyance to the Reclaimed Water Use Site is located in Public ROW or City owned
tment Plant to the e}x’snel

course for more than 25 years.

| RECEIVED

MAY 0 4 2005

WATER RESOURGES DEPT
" SALEM, OREGON | -

Reclaimed Water/ 4
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Oregon Water Resources Department el

Registration of Reclaimed Municipal Water Use

"Reclaimed wates” means water thar has been used for mimicipal purposes nnd after sich wuse has been treated in a
sewage tresdmend system and that, os a resalt of treatment, iy switable for « divect beneficial pmpose or o controlled use
thas cauldd not otherwise accur, (ORS 537.131 and 537.132)

NOTE: Please type or print in dark ink. if your registration is found tv be incomplete or inaccurate,
we will return it 1o you, If any requested nformarion does nor apply 1o your registration, insert “nfa.”

Registrant(s) Adams Cemelary Association (Managed by Dennis Kyllo) e
owHeEr D) i Where 2ec i noier iy jo [z
Mailing Address 32891 S. Sawtell Rd, Molalla, OR 97038

Molalla 87038 503-781-5534
Tty __—g;llc' - Zp Diytine Telephone No.

~ 1. Municipal Discharge Permit
NPDES  Permit No. 101514 Effective Date 121142008  Expiration Date 3131/2013*
WPCF  Permit No. Effective Date Expiration Date
Date use of Reclaimed Water began, or is scheduled o begin Immediately after approval

Annual Period of Use:  fromMay o November

= 2, Supptier of the Municipal Water which produces the Reclaimed Water
If more than one supplier is used, please provide a list in the Remarks section on page 4.

Namie of Supplier City of Molalla
Address P.O. Box 248 Molalla, OR 87038
Telephone No. 503-829-6855 Fax No. 503-829-3676

Original Source of Municipal SupplyMolalia River

= 3. Supplier of Reclaimed Water
Nawe of Sypplier City of Molatla
Name of Facility City of Molalla Wastewater Treaiment Plant
Streer Address of Facility 12424 S. Toliver rd. Molalla, OR 87038
Name aof Fucility Owner Cily of Mofalla
Address of Facility OwiierP.O. Box 248 Molalla, OR 97038
Telephone No. of Supplier 508-829-6855 Telephone No. of Facility503-829-5407

Fax No. 503-829-4298

Reclaimed Water/ 1




= 4. User of Reclaimed Water — S
Name of Waler User Adams Cemetery

Addyress Clackemas County T6S R2E Sec22 00600 (No Site Address)
Telephone No, 503-781-5534 Fax No.

~5. Agreement/Contract S I
Period of Agreement and Contract 5/19/2008-11/1/2032

Term of Agreement Water Is provided as long as the ferms and conditions RWUP and the permit are met,
Special Limifations waier avahablity is Fmiled 1o the reuse I (when ihe WWTP is discharging to outiall 002).

= 6. Total Amount of Reclaimed Water -—
Enter the amount v be applied to beneficial use:

enbic fees per second, OR 500 (vased on svaisbity) graflons per minute

If rectaimed water is to be used fiom more than one treaiment fucility, give the quantity from each.

~7. Intended Use(s) of Reclaimed Water e —

Irrigation
(l?ﬁ:r?wn: than one use, give the guontity of recloimed water fiown each Ircatnient facilily for each nse.)
I for IRRIGATION, or other land application, state the TOTAL munber of acres fo receive
reclaimed waler under each use;
drvigation 8.2
Other (describe)

(Tewsp Connul, Mitigatlon, Wetland, efe.)

= 8. Description of Delivery System ———
Inciude dimensions and type of construction of diversion works length and dimenstons of supply

ditches or pipelines, size and tvpe of pump and moiar. If for irvigation, describe the type of system
(i.e., flood, wheel line, hand line, drip, other).

A 4 inch line is fied Into the Irrigation at the Coleman Ranch. It is pumped up o cemetery with a 20 hp

cenirifugal pump. it is Inigated by sprinkler imiaation.

- 9, Existing Water Rights ———————————

Please provide a description of all the existing waler vights appurtenant to the lands wheye the
reclaimed water will be applied.

Application No.__ Perinit No_

Certificate No, _ __ Decreevol & pg
(Only one ymunber needs (o be provided, Attack a separate list if more than one water right is imvolved,)

Recluimed Warer/ 2



~10. Property Ownership
Do you own all the land where yau propose io divert, transport and use waiter?
& Yes (Skip to section rno. 11 "Historic Disposal Method")
QO No (Please check the appropriate box helow and, in the Remarks section,
list the names and addresses of all affecled landawners.**)
Q 7 have a recorded easement or written anthorization permitting access,

Q 1do nat currently have writien authorization or an easement permitling access.

**I more then 25 landowners are involved, a list is not requived. Contact WRD for instrictions,

-11. Historle Disposal Method
Has the veclaimed water being regisiered in this process been discharged into a natural
walercourse for 5 or more years?

® No (Skip fo section no. 12 "Signature”)

O Yes (Please answer the following questions)
a) Name af the receiving natural \watercourse:_ o

b} Description of the location where the discharge historically entered the natuval water-
course:

¢) Does the amount of reclaimed waler proposed
Joruse  registration represent 5G% or more

of #e total averagd daily flow of the nalw’ayémm OYes 0O No
r")

‘ mure

4
e I/We certify that the information provided in this applv o is an accuraie mpresenlatwn of the
K proposed reclaimed water use and is true and correct fo the best af my knowledge:

T

P 104577 =
Signatre gf Reglsirani * ™ Supgilier i : ; &y
J,das_hz_‘ﬂ_ﬂm}.mrd‘ _B; +
Slenaivre of Co-Reglehvot Title
Operetov
i | A ) L '\.f 7 e /
DEQ Signaivie Dafe

NOTE: This registration must be accompanied by a map which shows the location of the
treatment plant, approximate location of conveyance systen: (pipelines, eanals, etc.) and place of
use. The map must be drawn to scalc with the scale stated on.the map. The land area where the
reclnimed water is to be applicd shall be identified on the map. Topographic maps with the
facilities and place of use shown will meet the map requirement.

Revlaimed Water/ 3



Remarks

* NPDES permit expiration date has been extended by DECQ until the permit is renewed.

Laif RivisionOiciobor 29, 1930

Revlatmed Water/ 4
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Attachment 1
Goil Map—Clacharras County foes Oregon
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Oregon Water Resources Department s

Registration of Reclaimed Municipal Water Use

"feclaimed water” means warer that has been uscd for mmicipo! pmposes and afier such use hws been treafed in ¢
sewage treatmenl system and that, as a reswlt of treatment, is suitable for a direct bengficinl purpose ar a coutrolled use
that cauld not othenvise occny. (ORS 537.131 and 537,132)

NOTE: Please type or print in dark ink. Ifyowr regisiration is found to be incomplete or Inaccurate,
we will refwrn it 1o you. If any requested luformiation does not apply to your vegistration, inseri “n/a.”

Registrant(s) City of Molalla .

3 = Towner o T Iand whore reclained water [ o be sea)
Mailing AddressP.O. Box 248
Molalla

97038/ 503-820-6855

R
Ciy irie ytime Telephone o,

= 1. Municipal Discharge Permit
NPDES  Permit No. 101514 Effective Date 1211112009 Expiration Date 3/31/2013*

WPCF  Permit Ne. Effective Date Expiration Date
Date use of Reclaimed Water began, or is scheduled 1o begin 1980
Anmual Period of Use:  fiomMay fo November

« 2. Supplier of the Municipal Water which produces the Reclaimed Water
If more than one supplier is used, please provide a list in the Remavks section o page 4.

Name of Supplier City of Molalla
Address Molalla Forest Road Molalla, OR
Telephone No. 503-828-5408 _ Fax Ne. 503-828-7709

Original Source of Municipal SupplyMolalla River

- 3. Supplier of Reclaimed Water
Name of Supplier City of Molalla

Name of Facility City of Molalia Wastewater Treatment Plant
Street Address of Facilify 12424 8. Toliver Rd. Molalla OR

Naue of Facility Owner Cily of Molslla

Address aof Facility OwnerP.O. Box 248 Molalla, OR

Telephone No. of Supplier 503-820-6855 Telephone No. of Facility503-828-5407
Fax No, 503-828-4208

Recluimed Water/ 4



v 4. User of Reclaimed Water
Netine of Water User_Clty of Molalla Wastewater Treatment Plant
Address 12424 S. Toliver Rd. Molalla, OR 97038

Telephone No. 603-820-5407 Fax No. 503-820-4208

~ 5. Agreement/Contract - = S
Period of Agreement and Contract

Term of Agreement

Special Limitalions

~6, Total Amount of Reclaimed Water
Enter the amount 10 be applied to beneficial use:

enbic feet per second, OR 300 gallons per minute

If reclaimed water is to be used firom more than one treatment facility, give the quantity fiom each.

«~T. Intended Use{s) of Reclaimed Water

{rrigation
(If for more than one use, give the gnantity of reclaimed water from each treotment facility for each nse,)

I for IRRIGATION, or other land application, state the TOTAL number of acres to receive
reciaimed water under each wse;

Irrigation 20
Other (describe)

(Teaiperature Comirol, Mitigation, Wetland, exc.}

= 8. Description of Delivery System

Include dimensions and type of construction of diversion works, length and dimensions of supply
ditches or pipelines, size and Iype of pump and motor: If for irvigation, describe the (ype of system
(i.e, flood, wheel line, hand line, drip, other).

We use pressure off the main effluent iine. 24 inch forced main driven by one of fwo 300 hp pumps.

Thare is e 2 Inch line lappad in thal runs he plant spri The lawn Is iy { by a Shp pump that runs a system of pop up sprinkiers,

There is an additional 30 hp pump that can be used to inlnate a portion of the property

-9, Existing Water Rights ——— — - R

Please provide « description of all the existing water rights appurtenani fo the lands where the
reclaimed water will be applied,

Application No. Permit No.

Certificate No. Decree vol & pg
{Only one number needs to be provided Attach a sepavate list if more than one water right is involved,)

Reclaimed Water/ 2



- 10. Property Ownership
Do you own all the land where you propose to divert, transport and use water?
@ Yes (Skip fo section no. 11 "Historic Disposal Method")
O No (Please check the appropriate box below and, in the Remarks section,
list the names and addvesses of all affected landowners.**)
QO I have a recorded easement or written authorization permitling access.
O 1do not currently have written authorization or an easement permitling access.

*%1f more than 25 landownets are involved, a list is not required. Contact WRD for instructions.

= 11, Historic Disposal Method
Has the reclaimed water being registered in this process been discharged into a natural
walercourse for 5 or niove years?

@ No (Skip to section no. 12 “Signature”)

O Yes (Please answer the following questions)
a) Name of the receiving natural waterconrse:

b) Description of the location where the discharge historically entered the natural water-
cotirse; .

¢) Does the amount of reclaimed water proposed
Jor use under this registration represent 50% or more
of the total average daily flow of the natwral watercourse? OYes 0O No

=12. Signature
I/We certify that the information provided in this application is an accurate representafion of the
proposed reclaimed water use and is true and corvect fo the besl ol my kmowledge:

C'\"\‘\{ C;'C‘ {\I\c,\r‘\\ a A?\\J lk ..-—L

Stgnotune of Registrunt Date pher ignaidre Date

Ly \c:.s\!eu,(alrf n 'IYe__j‘ncmwS‘ ﬂ&md‘

Daie

Siguanne of Co-Regisirnt "~ Title O P-e
redor

i

DEQ Signonue " Date

NOTE: This registration must be accompanied by a map which shows the location of the
treatment plant, approximate location of couveyance system (pipelines, canals, efc.) and place of
use, The map must be drawn to scale with the scale stated on the map. The land area where the
reclaimed water js {o be applied shall be identified on the map. Topographic maps with the
facilities and place of use shown will meet the map requirement.

Reclaimed Water/ 3



Remarks

* NPDES permit expiralion date has been extended by DEQ until the permit is renewed.

Lats Revisiaw.Otoher 29 1996

Reclninwed Wates/ 4
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Custom Soil Resource Report
Soil Map
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Custom Soil Resource Report

MAP LEGEND
Area of Interest {AOI} Spoil Area
Area of Interest (AOH) a Stony Spot
Solls m Very Stony Spot
Soil Map Unit Polygons
& Wet Spot
- Soil Map Unit Lines
Fay Other
] Sail Map Unit Points
o Special Line Features
Special Polnt Features
¢t Blowou Water Features
Streams and Canals
[{l Bomow Pit
Transpertation

® Clay Spot s Rails
Closed Depression Interstate Highways
Gravel Pit US Routes
Gravelly Spot Major Roads
Landfill Local Roads
LR Floy Background
Marsh or swamp h Aerial Photography
Mine or Quarry
Miscellansous Water
Perennial Water
Rock Outcrop
Saline Spot
Sandy Spot

E= Severely Eroded Spol
Sinkhole
Slide or Slip
Sodic Spot

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http:/Avebsailsurvey.nres.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-arsa conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Clackamas County Area, Oregon
Version 8, Dec 4, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:
2011

Jul 8, 2010—Sep 4,

The arthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting

S b e ey b et




Custom Soil Resource Report

Map Unit Legend

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the compaosition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that

10

Clackamas County Area, Oregon (OR610)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

17 Clackamas silt loam 11.1 3.9%

29 o Dayton siltoam 23| 7.8%

708 | sawtell silt loam, 0 to 8 percent | - 242.0  48%
slopes

79C : | sawtel sitt loam, 8 to 15 percent | 9.8 | 3.4%
slopes

Totals for Area of Interest - 285.2 o 100.0%



Custom Soil Resource Report

have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support littte or no vegetation. Rock outcrop is an example.

11



Custom Soil Resource Report

Clackamas County Area, Oregon

17—Clackamas silt loam

Map Unit Setting
Elevation: 150 to 700 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days

Map Unit Composition
Clackamas and similar soils: 85 percent
Minor components: 4 percent

Description of Clackamas

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed gravelly alluvium

Typical profile
H1-0to 7 inches: silt loam
H2 - 7 to 36 inches: silty clay loam
H3 - 36 to 60 inches: extremely gravelly silty clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 6.9 inches)

Interpretive groups
Farmland classification: Prime farmland if drained
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D

Minor Components

Conser
Percent of map unit: 4 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

12



Custom Soil Resource Report

29—Dayton silt loam

Map Unit Setting
Elevation: 150 to 400 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days

Map Unit Composition
Dayton, thick surface, and similar soils: 90 percent
Minor components: 5 percent

Description of Dayton, Thick Surface

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Stratified glaciolacustrine deposits

Typical profile
H1-0to 7 inches: silt loam
H2 - 7 to 21 inches: silty clay loam
H3- 21 to 60 inches: clay

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 12 to 24 inches to abrupt textural change
Natural drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water storage in profile: Low (about 4.5 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: D

Minor Components

Concord
Percent of map unit: 3 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear

13



Custom Soil Resource Report

Across-slope shape: Linear

Huberly
Percent of map unit: 2 percent
Landform: Swales on terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

79B—Sawtell silt loam, 0 to 8 percent slopes

Map Unit Setting
Elevation: 150 to 500 feet
Mean annual precipitation: 40 to 55 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days

Map Unit Composition
Sawtell and similar soils: 90 percent
Minor components: 4 percent

Description of Sawtell

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Old gravelly alluvium

Typical profile
H1 - 0to 13 inches: silt loam
H2 - 13 to 20 inches: gravelly clay loam
H3 - 20 to 43 inches: very gravelly clay loam
H4 - 43 to 60 inches: very gravelly clay

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.7 inches)

Interpretive groups
Farmland classification: All areas are prime farmland
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 2w
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Hydrologic Soil Group: C

Minor Components

Dayton
Percent of map unit: 3 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

Concord
Percent of map unit: 1 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

79C—Sawtell silt loam, 8 to 15 percent slopes

Map Unit Setting
Elevation: 150 to 500 feet
Mean annual precipitation: 40 to 55 inches
Mean annual air temperature; 50 to 54 degrees F
Frost-free period: 165 to 210 days

Map Unit Composition
Sawtell and similar soils: 90 percent
Minor components: 2 percent

Description of Sawtell

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Old gravelly alluvium

Typical profile
H1-0to 13 inches: silt loam
H2 - 13 to 20 inches: gravelly clay loam
H3 - 20 to 43 inches: very gravelly clay loam
H4 - 43 to 60 inches: very gravelly clay

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
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Depth to water table: About 18 to 36 inches

Frequency of flooding: None

Frequency of ponding: None

Available water storage in profile: Moderate (about 7.7 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C

Minor Components

Concord
Percent of map unit: 2 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:20,000.

| Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nres.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-arsa conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s} listad below.

Soil Survey Area:  Clackamas County Area, Oregon
Survey Area Data:  Version 8, Dec 4, 2013

Soil map units are labeled {as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Jul 8, 2010—Sep 4,
2011

The orthophote or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
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Map Unit Legend

Clackamas County Area, Oregon (OR610)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
64B Nekia silty clay loam, 2 to 8 7.4 98.0%
percent slopes
92F Xerochrepts and Haploxerolls, 0.1 2.0%
very steep
Totals for Area of Interest 7.5 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
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intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Clackamas County Area, Oregon

64B—Nekia silty clay loam, 2 to 8 percent slopes

Map Unit Setting
Elevation: 250 to 1,200 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days

Map Unit Composition
Nekia and similar soils: 80 percent

Description of Nekia

Setting
Landform: Hillslopes
Landform position {two-dimensional): Shoulder, summit
Landform position (three-dimensional): Nose slope, crest, interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Colluvium derived from basalt

Typical profile
H1- 0to 48 inches: silty clay loam
H2 - 48 to 99 inches: clay
H3 - 99 to 109 inches: unweathered bedrock

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 6.2 inches)

Interpretive groups
Farmland classification: All areas are prime farmland
Land capability classification (irmgated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C

92F—Xerochrepts and Haploxerolls, very steep

Map Unit Setting
Elevation: 50 to 1,000 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F

12
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Frost-free period: 165 to 210 days

Map Unit Composition
Xerochrepts and similar soils: 50 percent
Haploxerolls and similar soils: 35 percent

Description of Xerochrepts

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Colluvium derived from igneous rock

Typical profile
H1-0to 20 inches: silt loam
H2 - 20 to 122 inches: gravelly clay loam
H3 - 122 to 152 inches: very cobbly clay loam

Properties and qualities
Slope: 20 to 60 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 36 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.0 inches)

Interpretive groups
Farmland classification: Not prime farmiand
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B

Description of Haploxerolis

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Colluvium derived from igneous rock

Typical profile
H1 - 0to 30 inches: silt loam
H2 - 30 to 152 inches: very gravelly loam

Properties and qualities
Slope: 20 to 60 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 1.98 in/hr)
Depth to water table: About 36 to 48 inches
Frequency of flooding: None

13



Custom Soil Resource Report

Frequency of ponding: None
Available water storage in profile: High (about 12.0 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:20,000.

| Warning; Soil Map may not be valid at this scale.
|

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scals on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http:/iwebsoilsurvey.nres.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS cerlified data as of
the version date(s) listed below.

Soil Survey Area:  Clackamas County Area, Oregon
Survey Area Data:  Version 8, Dec 4, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Jul 8, 2010—Sep 4,
2011

The arthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
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Map Unit Legend

Clackamas County Area, Oregon ({OR610)

Map Unit Symbol Map Unit Name Acres in A0l Percent of AOI
3 Amity silt loam 7.7 4.2%
20 | Dayton siitloam 166.5  905%|
“793 o Sawtell silt loam, 0 to 8 percent R !_37_ 5.3%
slopes
II Totals for Area of Interest o o EZ_S o _1 00.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the

maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
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intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include misceflaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Clackamas County Area, Oregon

3—Amity silt loam

Map Unit Setting
Elevation: 150 to 400 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days

Map Unit Composition
Amity and similar soils: 85 percent
Minor components: 5 percent

Description of Amity

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Stratified glaciolacustrine deposits

Typical profile
H1-0to 22 inches: silt loam
H2 - 22 to 62 inches: silty clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 12.0 inches)

Interpretive groups
Farmland classification: Prime farmland if drained
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D

Minor Components

Dayton
Percent of map unit: 3 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

Huberly
Percent of map unit: 2 percent
Landform: Swales on terraces
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Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

29—Dayton silt loam

Map Unit Setting
Elevation: 150 to 400 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days

Map Unit Composition
Dayton, thick surface, and similar soils: 90 percent
Minor components: 5 percent

Description of Dayton, Thick Surface

Setting
Landform: Terraces
Landform position (three-dimensional). Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Stratified glaciolacustrine deposits

Typical profile
H1 - 0to 7 inches: silt loam
H2 - 7 to 21 inches: silty clay loam
H3 - 21 to 60 inches: clay

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 12 to 24 inches to abrupt textural change
Natural drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water storage in profile: Low (about 4.5 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: D

Minor Components

Concord
Percent of map unit: 3 percent
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Landform: Terraces

Landform position (three-dimensional): Tread
Down-slope shape: Linear

Across-slope shape: Linear

Huberly
Percent of map unit: 2 percent
Landform: Swales on terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

79B—Sawtell silt loam, 0 to 8 percent slopes

Map Unit Setting
Elevation: 150 to 500 feet
Mean annual precipitation: 40 to 55 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days

Map Unit Composition
Sawtell and similar soils: 90 percent
Minor components: 4 percent

Description of Sawtell

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Old gravelly alluvium

Typical profile
H1 - 0to 13 inches: silt loam
H2 - 13 to 20 inches: gravelly clay loam
H3 - 20 to 43 inches: very gravelly clay loam
H4 - 43 to 60 inches: very gravelly clay

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.7 inches)
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Interpretive groups
Farmland classification: All areas are prime farmland
Land capability classificalion (irmigated): 2w
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C

Minor Components

Dayton
Percent of map unit: 3 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

Concord
Percent of map unit; 1 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
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o Landfil Local Roads

’\. Lava Flow Background

db Marsh or swamp - Aerial Photography

Ly Mine or Quarmry

] Miscellaneous Water

{ Perennial Water
Rock Qutcrop

+ Saline Spot

1 Sandy Spel

= Severely Eroded Spot

o Sinkhole

k Slide or Slip

¥ Sodic Spot

MAP INFORMATION

The soil surveys that comprise your ACI were mapped at 1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  hitp:/fwebsailsurvey.nres. usda.gov
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This praduct is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Clackamas County Area, Oregon
Survey Area Data:  Version 8, Dec 4, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were pholographed:  Jul 8, 2010—Sep 4,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting

e unitboungdeties merbe-avident




Custom Soil Resource Report

Map Unit Legend

Clackamas County Area, Oregon (OR610)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AO|
1A Aloha silt loam, 0 to 3 percent 14.3 89.5%
slopes
3 Amity silt loam 16 9.9%
84 Wapato silty clay loam 0.1 0.6%
Totals for Area of Interest 16.0 | 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in 2 map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
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intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

11
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Clackamas County Area, Oregon

1A—Aloha silt loam, 0 to 3 percent slopes

Map Unit Setting
Elevation: 150 to 400 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days

Map Unit Composition
Aloha and similar soils: 85 percent
Minor components: 5 percent

Description of Aloha

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Stratified glaciolacustrine deposits

Typical profile
H1 - 0to 8 inches: silt loam
H2 - 8 to 51 inches: silt loam
H3 - 51 to 80 inches: silt loam

Properties and qualities
Slope: 0to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 11.9 inches)

Interpretive groups
Farmland classification: Prime farmland if drained
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D

Minor Components

Huberly
Percent of map unit: 3 percent
Landform: Swales on terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

Dayton
Percent of map unit: 2 percent

12
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Landform: Terraces

Landform position (three-dimensional): Tread
Down-slope shape: Linear

Across-slope shape: Linear

3—Amity silt loam

Map Unit Setting
Elevation: 150 to 400 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days

Map Unit Composition
Amity and similar soils: 85 percent
Minor components: 5 percent

Description of Amity

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Stratified glaciolacustrine deposits

Typical profile
H1 -0 to 22 inches: silt loam
H2 - 22 to 62 inches: silty clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 12.0 inches)

Interpretive groups
Farmland classification: Prime farmland if drained
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D

Minor Components

Dayton
Percent of map unit: 3 percent

13
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Landform: Terraces

Landform position (three-dimensional): Tread
Down-slope shape: Linear

Across-slope shape: Linear

Huberly
Percent of map unit: 2 percent
Landform: Swales on terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

84—Wapato silty clay loam

Map Unit Setting
Elevation: 100 to 1,500 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days

Map Unit Composition
Wapato and similar soils: 85 percent
Minor components: 10 percent

Description of Wapato

Setting
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
H1 - 0to 18 inches: silty clay loam
H2 - 18 to 45 inches: silty clay loam
H3 - 45 to 60 inches: silty clay

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: Frequent
Frequency of ponding: Frequent
Available water storage in profile: High (about 10.3 inches)
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Interpretive groups
Farmland classification: Prime farmland if drained and either protected from flooding
or not frequently flooded during the growing season
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C/D

Minor Components

Cove
Percent of map unit: 6 percent
Landform. Flood plains
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Linear

Humaquepts
Percent of map unit: 4 percent
Landform: Flood plains

15



APPENDIX G: SUMMARY OF SOIL PROPERTIES




Molalla RWUP Amendment
Project No. 100.31

Soil Types
Site Soil Type No. Soil Type Name Drainage Class Area Covered (%) AWC (inches)  AWC Weighted Fraction (inches) Average AWC (inches) Ksat (top 6 inches) in/hr R Ksat (m.ost I'm'f'ng layer) . Depth of most limiting layer, in
low end in/hr__high end in/hr__average in/hr

North Coleman 17 Clackamas silt loam somewhat poorly 4 6.9 0.3 13 0.2 0.57 0.39 7
North Coleman 29 Dayton silt loam poorly drained 8 4.5 0.4 74 1.3 0 0.06 0.03 15
North Coleman 798 Sawtell silt loam moderately well 85 7.7 6.5 : 1.3 0.2 0.57 0.39 43
North Coleman 79C Sawtell silt loam moderately well 3 7.7 0.3 1.3 0.2 0.57 0.39 43
South Coleman 3 Amity silt loam somewhat poorly 4 12 0.5 1.3 0.2 0.57 0.39 22
South Coleman 29 Dayton silt loam poorly drained 91 4.5 4.1 5 1.3 0 0.06 0.03 15
South Coleman 798 Sawtell silt loam moderately well 5 7.7 0.4 1.3 0.2 0.57 0.39 43
Cemetery 64B Nekia silty clay loam well drained 98 6.2 6.1 6.2 0.4 0.2 0.57 0.39 0
Cemetery 92F Xerochrepts well drained 2 8 0.2 i 1.3 0.2 0.57 0.39 20
WWTP 1A Aloha silt loam somewhat poorly 89 11.9 10.6 1.3 0.2 0.57 0.39 8
WWTP 3 Amity silt loam somewhat poorly 10 12 1.2 119 13 0.2 0.57 0.39 22
WWTP 84 Wapato silty clay loam poorly drained 1 10.3 0.1 11 0.2 0.57 0.39 45




APPENDIX H: WATER BALANCE CALCULATIONS FOR
IRRIGATION SITES




City of Molalla
RWUP Amendment
Project No. 100.31

Water Balance

Site North Coleman Ranch Site

Soil Average AWC (100%) 7.4 inches

Soil Average AWC (90%) 6.66  inches

Useable Acres 270 acres

Component Units January February March April May June July August | September| October | November | December Total
Net ET inches 0 0 0.04 0.16 1.65 2.56 5 3.98 1.3 0.16 0 0 14.85
Soil Moisture inches 7.4 7.4 7.36 7.24 5.55 6.66 6.66 6.66 6.66 6.66 7.4 7.4

Net irrigation required to maintain 90% AWC inches 0 0 0 0 1.11 2.56 5 3.98 13 0.16 0 0

Gross irrigation required to maintain 90% AWC (1) inches 0.00 0.00 0.00 0.00 1.31 3.01 5.88 4.68 1.53 0.19 0.00 0.00 16.60
(1) Gross irrigation capacity assumes 85% irrigation efficiency for sprinkler irrigation. Site Capacity (MG) | 122




City of Molalla
RWUP Amendment
Project No. 100.31

Water Balance

Site South Coleman Ranch Site

Soil Average AWC (100%) 5 inches

Soil Average AWC (90%) 4.5 inches

Useable Acres 163 acres

Component Units January February March April May June July August | September| October | November | December Total
Net ET inches 0 0 0.04 0.16 1.65 2.56 5 3.98 1.3 0.16 0 0 14.85
Soil Moisture inches 5 5 4.96 4.84 3.15 4.5 4.5 4.5 4.5 4.5 5 5

Net irrigation required to maintain 90% AWC inches 0 0 0 0 1.35 2.56 5 3.98 1.3 0.16 0 0

Gross irrigation required to maintain 90% AWC (1) inches 0.00 0.00 0.00 0.00 1.59 3.01 5.88 4.68 1.53 0.19 0.00 0.00 16.88
(1) Gross irrigation capacity assumes 85% irrigation efficiency for sprinkler irrigation. Site Capacity (MG) | 75




City of Molalla
RWUP Amendment
Project No. 100.31

Water Balance

Site Cemetery Site

Soil Average AWC (100%) 6.2 inches

Soil Average AWC (90%) 5.58 inches

Useable Acres 3.44  acres

Component Units January February March April May June July August | September| October | November | December Total
Net ET inches 0 0 0.04 0.16 1.65 2.56 5 3.98 1.3 0.16 0 0 14.85
Soil Moisture inches 6.2 6.2 6.16 6.04 4.35 5.58 5.58 5.58 5.58 5.58 6.2 6.2

Net irrigation required to maintain 90% AWC inches 0 0 0 0 1.23 2.56 5 3.98 1.3 0.16 0 0

Gross irrigation required to maintain 90% AWC (1) inches 0.00 0.00 0.00 0.00 1.45 3.01 5.88 4.68 1.53 0.19 0.00 0.00 16.74
(1) Gross irrigation capacity assumes 85% irrigation efficiency for sprinkler irrigation. Site Capacity (MG) | 1.6




City of Molalla
RWUP Amendment
Project No. 100.31

Water Balance
Site

Soil Average AWC (100%)
Soil Average AWC (90%)
Useable Acres

WWTP Site
11.9  inches
10.71  inches

8.1 acres

Component Units January February March April May June July August | September | October | November | December Total
Net ET inches 0 0 0.04 0.16 1.65 2.56 5 3.98 1.3 0.16 0 0 14.85
Soil Moisture inches 11.9 11.9 11.86 11.74 10.05 10.71 10.71 10.71 10.71 10.71 11.9 11.9

Net irrigation required to maintain 90% AWC inches 0 0 0 0 0.66 2.56 5 3.98 1.3 0.16 0 0

Gross irrigation required to maintain 90% AWC (1) inches 0.00 0.00 0.00 0.00 0.78 3.01 5.88 4.68 1.53 0.19 0.00 0.00 16.07
(1) Gross irrigation capacity assumes 85% irrigation efficiency for sprinkler irrigation. Site Capacity (MG) | 3.5




APPENDIX I: NITROGEN LOADING CALCULATIONS




Molalla RWUP Amendment
Project No. 100.31

Nitrogen Calculations

Site Useable Acres  Gross Irrigation May June July Aug Sept Oct Totals
North Coleman 270 inches 1.31 3.01 5.88 4.68 1.53 0.19 16.6
gallons/acre-inch 27154 27154 27154 27154 27154 27154
gallons/acre 35572 81734 159666 127081 41546 5159
useable acres 270 270 270 270 270 270
gallons 9604369.8 22068056 43109690 34311794 11217317 1393000
million gallons 9.6 22.1 43.1 34.3 11.2 1.4 121.7
Effluent TN, mg/L 15 15 15 15 15 15
Ibs N/acre 4 10 20 16 5 1 56
South Coleman 163 inches 1.59 3.01 5.88 4.68 1.53 0.19 16.88
gallons/acre-inch 27154 27154 27154 27154 27154 27154
gallons/acre 43175 81734 159666 127081 41546 5159
useable acres 163 163 163 163 163 163
gallons 7037502 13322567 26025480 20714157 6771936 840959
million gallons 7.0 13.3 26.0 20.7 6.8 0.8 74.7
Effluent TN, mg/L 15 15 15 15 15 15
Ibs N/acre 5 10 20 16 5 1 57
Cemetery 3.4 inches 1.45 3.01 5.88 4.68 1.53 0.19 16.74
gallons/acre-inch 27154 27154 27154 27154 27154 27154
gallons/acre 39373 81734 159666 127081 41546 5159
useable acres 34 34 3.4 3.4 3.4 3.4
gallons 133869 277894 542863 432074 141255 17541
million gallons 0.13 0.28 0.54 0.43 0.14 0.02 15
Effluent TN, mg/L 15 15 15 15 15 15
Ibs N/acre 5 10 20 16 5 1 57
WWTP 8.1 inches 0.78 3.01 5.88 4.68 1.53 0.19 16.07
gallons/acre-inch 27154 27154 27154 27154 27154 27154
gallons/acre 21180 81734 159666 127081 41546 5159
useable acres 8.1 8.1 8.1 8.1 8.1 8.1
gallons 171559 662042 1293291 1029354 336520 41790
million gallons 0.17 0.66 1.29 1.03 0.34 0.04 3.5
Effluent TN, mg/L 15 15 15 15 15 15
Ibs N/acre 3 10 20 16 5 1 55




APPENDIX J: COLEMAN RANCH (NORTH AND SOUTH)
SUB MAIN IRRIGATION LAYOUT




S. ADAMS CEMETARY RD.

COLEMAN RANCH

24 INCH EFFLUENT FORCE MAIN
8 INCH EFFLUENT LINE

8 INCH EFFLUENT HAND LINE
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CITY OF MOLALLA - RWUP
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APPENDIX K: HAND LINE AND TRAVELING GUN
IRRIGATION RATE CALCULATIONS




Table 1. Calculations for the gross irrigation application rate using hand lines at North Coleman Ranch

Lateral Lateral Area irrigated | Area irrigated Flow rate Set time | Gross application
spacing length | spacingwidth | per spacing per spacing rate per set
{feet) (feet) (feet’) (acres) (gallons/minute) | (gallons/hour) | (acre-inches/hour)® | (inches/hour)® (hours) (inches/acre)
40 40 1,600 0.04 5 300 0.01 0.30 12 3.6

*acre-inches/hour = (gallons/hour) / (27,154 gallons / acre-inch}
®inches/hour = (acre-inches/hour) / {acres)



Table 2. Calculations for the gross irrigation application rate using the traveling gun at the Coleman Ranch

Length Width Area irrigated | Area irrigated Flow rate Gross application

per set per set per set per set rate per set

(feet) (feet) (feet)) {acres) {gallons/minute) | (gallons/hour) | (galions/24 hrs) | (gallons/acre)’ | (inches/acre)"
1,400 300 420,000 9.64 350 21,000 504,000 52,272 1.9

“gallons/acre = (gallons/day) / (acres)
Yinches/acre = {gallons/acre) / {27,154 gallons/acre-inch)



APPENDIX L: IRRIGATION SYSTEM INSPECTION
CHECKLIST




PN 293 far a2 Teo Most Or
Repranted October 1997 RRIGATION

Irrigation System Walk-through
Inspection Analysis

H. Eanses and W. Trmmey

This “walk-through™ worksheet provides a method for making an organized inspectica of an entire
irrigation system. both hydsaulics and hardware. This inspection will belp identify components that need
mzintepance. repair. replacement. or other attention—so that the system will provide the most satisfactory.
safe. and efficient performance.

Needs Needs
OK  astention OK  attention
*7. Suction pipe inlet scubmerged

Suction sys tem adequatelv ro prevent entrance of air

Inzpect s:;:uncﬁomn;\nt.rnzﬁlﬁ and eddving of water.
o el *8. Suction line free of atr leaks R

should provide smooth water flow with 2

ounimum of fittme: that rauze obstrue- ¢ No unneceszary or undersized

tions, water rurbukezce. or head Jozses. plumbing fittiogs in suctien Line to
increase fricom losses. e
From surface supplies and 10 Elbow:. bend: of fanged type. —_—
shallow wells 11 Couplings flanged or zmooth interior
Note: On shallow welks with sbove- bore. _ —
pound pump mounting. consider pulling 1. Eccentric adapter to pump with
zuction line to make starred (¥) cheeks, 12 tapes {not oves 287). — —
ry et et -
1 Trach screening devics (if nsed) 15 Eccentric adapler i with
clean and proparly placed o slop_e ox bottom side. C—
*1. Intake sereen clean good condirion. 14 Staightpipe at leart 4 diameter: in
properly placed. o lengih before pump et 10 reduce
water rarbulence, cnvitation. —_— =

*3 Foot or check valve operating 15. Horizontal s ine to

smoothly. - = o
*4. Snction Line does not collapze when ;i:‘:‘d v 3t 1t mclipe

pumping. —_ e - - T
*5. Suction pips size purmp capaoity N il:::;n:: °f]. "'uh:.h:' G me:-x

properly matched to maintam flow 17, v . ’

velocity at § feet pes zecond (5p-) or i Vacuum gauge or port installed on

Jes: (preferably 2-3 fz). - e L — —
*6 Maximum elevation rize from water 18 N,° patt c{ SuRGOD PILE smfﬂum

swzface fo pump impeiler eve doez dixmeter than pumy sochon et -

not exceed 10 feet. Requived net
positive suction bead (NPSE) muet

zot exceed NPSH availakle: cee Bugh! Hansen Enensior azviculnral engineer emeritus: s Wazer],
pump perfermance curve e Trimewer, former Extension inigagor sperizicr Oregon Stre Liversiy

A Facire horrwest Extersior pustication » Ofegon » kiano » Washington

44



From deep wells

1

2

3.

Well camvg: properdy lotated and
perforated to allow water mtake
withour cazcading of invoducing an
ix10 impelisy:

. Bowk zet below water drawdown

level
Bowl sethogs properiy adjusted

Pump and fittings
Inspect pump assembly wath its assocs-

ated inlet and dicthayge fithres. Conzader

maotoy separately.

Above-ground
centrifugal pumps

1

-

3

[

o

-

Sturdy pump base with pump Smmiy
attached.

Inrike pipe firmiy rupported within
3 feet of pump

Discharge pipe firmiy supporied
within 3 feet of purap.

Immpeller rontes freely m cazing.

. Pomp operates with ze excess

vibration,

Bearmgs 1n pood conditien.

Shaft propesly alizned with motos
Impeller firmaly attached to cha®
Stuffivg. zeals. shaft paclony
adinzted for proper water dnp
Inbnration.

. Wear ring 1 good condition: with re

depontior. avitatior. or abnormal
configuration

. Wates velocity io pipeline at 5 fps or

lezs.

', Prescure gaupe or part at pump

Gscharge

. Discharpe meseazer baz 12 raper

{maximum 287)

. Incrsazes near as poscible to pump
. Straxght pipe ran out of puxng

dizchayge to mirimize turbulezce
for flow measmrement).

OK

HEE T T
RN

A

Needs
atlentics

N,

17

H

4a

11

45

18.

19

N e

10.

No unnecessary or updersized
Sirting: in discharge hne that nereaze
friction lozses:

Size. location of tees

Size. Jocation of elbow:. bends
Size_location of vaive:

Size, location of coupling=. nmens
Size. location. taper of enlargea-
Fiow meter with Jow flow restrichion.
Axr relisf valve 2t high pointin
system fo release rapped air.
Izolation valve on priter pump.

Deep well turbines

Stwdy moter base. motor Srly
supported.

Dr:charpe pipe fipmly soppored.
Pamp operate: with ne exvers
vibration.

. Pump hbncated with srbine-tape

oil.

Oslerz working properly

Weaking airline in well to measwe
drawdown

Water velocary in pipelize &t 5 fpz o1
less

Prezmoe gauge 01 portin diseharge
line

. Concenme discharge Stting, if

Ipproprias.

Straipht pipe nm. owt of pmmp
discharpe 10 miumre turbmlence
(for flow measurement)

No uenecessary or underrized
phoobding fittings io discharge bine
that ioeyeate fncten lozzes

Size, location of tes:

Size. locabon of elbowz, bend:
Size. Jocation of vaiver

Size location of conplings. mmeens
Saze_location, iaper of enlargerz

> Flow meter with low-flow rectric-

non

13, A reliefvaive 3t high powmi in

syztemmn to release trapped au.

OK

IERREY
IERREN

N
IR

Needs
attention



Electric motor
Inzpect motor for mechanical azd
electrical soundness

1.

Stwdy base monnting.

1. Proper shaft aligpment witk puxop.
3.

Proper belt alignment ard tension
between motor and pump

. Motor bearieg: in good condition.

propesly lubsizated.

. Motor fizme free of debric, vegeta-

ton. straw, caked-on dist and oil.
rodent or insect nesis

. Motor ventilation veni- oper.

unobstructed. and protected with
' to ' ~inch mesk zereen.

. Cover over moter fo1 shade and seun

protecton.

. Unobstructed ventilation arpund

motor—if in motor honse.
ample-sized opening= on opposite
wall: for ventilation.

. Good drainage away fiom motor

kace.

. Winng to motor in zood. safe

condition.

. Safety chields attached and fopcton-

mg.

. Acce: plates and cover dome n

place and secure.

. Motor free of evidence of exces:

heat due to electrical ovarloading.

. Motor run: quietly, free of exceze

vibration or noise.

Electric service
Inzpect elechmic service for safety znd
serviceability.

1.

4

\h

Overhead Lme: free of tee branche:.
other phyzical obstractions.
(‘ A Yy o A gs

prevent Bexing, shorting hazard:,

. Conductor: fres of frayed. cracked.

or wormn insulation

. Service panel properiy grounded

independently of pumpmp piant.

. Service head prommet: in place. i

good condition.

. All conduit or shielded table in pood

condition.

OK

Needs
atiention

[I¥]

13

4
15

16.

. Service panel propatly, secusely

installed.

. Service panel bas functioning

interlocking door latches, padlock,

. Service panel door ha: adegamate

seals and’or drip traps.

. Service panel free of opex holes

mizzsing knockout plug:.

. Eleemical connections within servace

panel spruzve, free of zigns of arcing.

. Service panel interior free of
moicture, ion. inz rodent:
snakes,

Lightning amestors propecly installed
on meter and motor side of buss and
breaker.

DOverload protection properdy sized
Circuit breakers operable; no zhupz
or copper bars vsed in place of fuze:.
Shade ovar service panel to cool
therinal breakers.

Mainline system
In-pect entire mainkne from pump t©
terminal exd.

.

Bipe condition:

Bext or flattened piping

Sglit ceam:

Bullet boles o1 other punctures
Leaky jointz. connections, valves
Gasket: worn. sand or dust behind
Leaky end plugs

If buried, mainline protected and
coverad.

Exidence of sink hole- mdicating
unsupported piping.

. Line decigned and mized for mim-

mum bydranlic mrbulence or
frietion.

Pipe sizs adequate 1o bandle water
discharpe at flow rate of 5 fp: or

le==.

OK

IR
N

|
|

Need:
attention
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Needs Need:s

OK.  attention OL  attention
6. Mo unpecessary or undersnized € Chains. bearmps. dnve gears of ali
plumbing firting: in Line te increase wheelmove svitems in good operat-
friction losces: ing condition ——
Elbowz, berd: — 7. Electric motors covered and pro-
Tee: — tected. -
Valve: o & Pipe conditrors
Reducers. enlarper- o Bexnt or flatrenad piping ——
Coupling unions o Splu seams [
7 Flow meter wih low flow yestrichon __ . _____ Bullet holes o7 other puncture: _
§ A release vakves and vacwum relief Leakyjomts. conmectoms. valves
mstalled a- needed on hagh points of Gaskets worn zand or dirt behind —
Line. —
% Provision made to dmaip and fiush Risers and sprinklers
]:i:‘u if enbiect to .ﬁeezing’ —_ Walk the entire sprinkler tine fo mspect
10. Line equpped with check valve. if the follovang:
eeded. _— . Mambhne valve: and gacket: in poed
11 Prezsure mhiefvakve setai 10 pu condition. P
above nonnal operating pressure _— ? Risers all in place. no brokenwntz.
B 3. Self-leveler rizer operating freely.
Stationary and propesty abgmed —_—
moving laterals 4. Sprinkle: bead: opevating properky.
50 plugged nozzle:, R

1 Syceem hyout companble with

(¥

. Sprinkler nozzles properly s1zed. cot

?f:m c;;fo?;e:ice: :::; ‘ worn (check orifice by using shark
.y . i of high-speed dnli bit az a pauge).
2. Lateral spacipg on mainline satisfac- €. Sprinkles head: rofate smoothly 20
- ﬁ 3 2 . - .
3 Adequate wate: flow yate and mei:l‘;x:ﬂto Teyolution: pes
pressune o

7 Spimkles head bace gazketz in good
cordition JR—
§ Visual inspechon of each spnnkl

4. Swstem free of Ieak: from break:,
indicates uniform apphcationpattern . ___

couplers, daxin valver risers. end

phg. — ——
5 Syotem free of extessive cononon § Prescure at s A
oF Wear. - — i Slmkh 3
10, Sprnkler: match pperating presswe. _____

Pacific Xont Evensicr pablicatioos are wminen 20 produced for pebbe dismitamion You may repent wnner maerial provided vou 6o 501 1se # 10
endofse a commesiz) product Plasse eference by Gtie ard credit Pacific Nontwest Extunsion pablicanens.
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ad praduxtion have prevested fupheation of effor. troadenad the avadabilisy of fculty specializs. and substanrially reduced the costs for panticipetiny sune:,

Publashed and dtsuibuwed in fotherance of the Acn of Congress of May 8 and Juze 30. 1814, by the Orepon Suate Unrversry Extzusior Service. Washingion
St Umversity Cotperative Extercion, the University of 1daho Cosparative Extersion System. aufl the U §. Deparmesy of Agriculte cooperting
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anG THe Most OF
RRIGATION

Sizing Irrigation

Mainlines and Fittings

W. Trimmer and H. Hansen

Wheu desiguing or retrofitting an irrigation
systeny, one of the key decisions is picking the
Pproper size pipes and firtings for the system. The
best pipe size or fitting is not always the one with
the lowesr initial cost. The important consideration
is the lowest cost of ownership. The objective is 10
minimize the sum of capital. pumping. mainte-
nance, and energy costs during the life of the
system.

Cost categories

In general. costs can be classified wnder two
categories. The first is capital or fixed cost of the
pipe and fittings. This cost is determined by the
initial installed purchase price of the pipe or fitting
and the munber of years of service that it is pro-
Jected to last (usually 20 years). The ammual cost of
different-sized pipe or fittings is found by amortiz-
ing the purchase price. using the interest rate and
service life. This amortization is similar 1o the
repayments that are made on a loan. In faci. if all

& I
s120001 |
& \

: 1\
O 8.000 \
B S~ TOTALCOST
3 '£MMW\(>;P-~9,._&/”
Z 40001 enenoy cosT—tm .
< - \‘: PIPELI}'EE‘-E{T__ ,, o '
H |
= 5 6 8 10 12

PIFE SIZE, inches
Figure ).—dnmual irrigarion cost as varied by main-
live pipe size.

the money to prachase the pipe or fittings is
borrowed. the annual cost will be the loan repay-
meut.

The second cost category is the operating or
variable cost. These costs depend on the munber
of hours the irrigation system is operated and the
expected fiiction loss in the pipeline and fittings.
Smaller pipelines and fittings will have a greater
friction loss and. hence. a higher operating cost
than larger-diameter pipes and fittings. The total
operating cost will depend on the number of howrs
the system is operated. the total friction loss. and
the present and future cost per unit (kWh) of
electrical energy. The fricrion loss depends en
pipe size. pipe material. pipe length. and flow rare
in gallons per minute.

An economic analysis of a typical system is
illusivated in Figure 1. This example assumes the
following conditions:

Flow rate (in gallons per niinute) = 600
Operaring hoirrs per year =2.500

Pumping plant wirve-to-water efficiency = 60%
Cost per kW for electriciny = 4¢°

Length of pipeline = 3.000 feer*

Afivimum sprivkier pressure = 52 psi
Projected life of system = 20 years
Interest=12%

"The cost per kWb for efectricity is the average over the entire
fmigation season and inciudes applicable demand charges

proreted proportionstely over all the K¥Wh used.
*nclude “‘equivelent fength of pipe” for fittings from Table 3

Prepared origsnally for the Bonneville Power Admimsiration by Waher L
Trmer, former Extension itrigation speciakist, aed Huogh J. Hanses,
E: 3 irotrorm] eap irus: Oregon State Univessity.

A Pacilic Nerthwes: Extension publication - Oregen « idaho - Washingicn
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The g-inch pipe offers the lowest total aunual
operating cost. It is obvious that an undersized
pipe has very Ligh energy costs. If the pipeline is
too smafl. the fixed costs may be higher than for
the next larger pipe size due 1o the requirement
and cost of a larger puinp.

Friction losses in pipes

As a general mle of thumb. & water velociry in
the pipe of § feet per second is the maximum
allowable in most circmstances except suction
pipes on centrifugal punps. which should be

be based on total operating costs rather than on
caly initial installed purchase pnce.

Table 2 shows some typical friction Josses in
commonly used pipe: it can be used for estimating
operating costs for pipelines and firtings. More
precise figures from mannfacnwers’ specifications
should be used for design purposes.

Friction losses in valves and fittings

The least cost of operating a system also extends
to selecting the proper size valves and fittings, The
economic analysis is similar to thet of the pipeline.

The friction loss in a firing can be estimated by a
technique called “equivalent length of steel pipe.”
To do so. the fiiction loss through the firting is
equated to the fijction loss iu an equivalent length
of straight stee] pipe of the same diameter as the
fitting. Table 3 provides factors needed to calculate
equivalenr lengths of several types of fittings and
valves. It generally is Lest 1o select fintings and
valves of the same size as the main pipeline.

berween 2 and 3 feet per second. Table 1 shows
the flow rate for varions size pipelines when the
velocity is 5 feet per second.

There also are differences berween types of
pipes. Smooth pipe has less friction loss and.
hence. a lower operating cost than rough pipes.
Plastic pipe. such as PVC, is the smoothest. fol-
lowed by aluminum. steel. and concrete. in that
order. Therefore. pipeline cost comparisons should

Table 1.—Mavinuan flow rase in diffeven: pipe sizes.

Pipe size (in) 2 3 4 s 6 g 10 12 16
Flow rate (gpm) 50 110 200 310 440 S5 1760 3.140

Table 2.—Friciion losses in feer of head per 100 feer of pive

Pipe size 4-inch 6-inch 8-inch 16-inch 12-inch
Steel Ahum. PVC  Steel Ahun. PVC  Stee]l Alum, PVC  Steel Alum. PVC  Steel Alum. PVC
Flow rate

(zpm)

160 1.2 0.9 0.6 —_ - - —_ - = —_ —

150 2.5 1.8 12 03 02 02 —_ - — _ = =

200 4.3 30 21 05 04 03 01 01 01 _ = - =

250 67 4.8 32 0.9 6 04 02 01 01 01 01 —_— - -

300 95 6.2 4.3 1.3 0% 06 03 02 01 01 01 —_ = - -

400 16.¢ 106 T2 22 1.8 10 08 03 02 02 0@ @1]|0f — —

500 241 171 114 34 24 16 08 06 04 03 02 G 01 01

750 511 3263 241 7.1 50 34 1.8 13 08 06 04 03 2 01 01
1.000 870 €18 411 2.} 86 5.7 30 21 14 1.0 07 05) 04 03 02
1.25¢ 1314 933 621 18.3 130 86 4.5 32 21 15 11 067 06 04 03
1.500 1841 1307 §790 256 182 121 63 45 30 2.1 15 10| 09 06 04
1.750 2449 173.9 1157 341 242 161 84 60 40 28 20 13|12 99 06
2.060 3134 2225 1481 436 310 206 108 77 §51 36 26 17|15 L1 07

Nore: Flow rates below bosizental line for each pipe s12¢ exceed the recommended S5-feet-per-second velocity




Table 3.—Friction loss in vales and fitfings.

Equivalent length in feer
Fitting per inch diameter
Angle valve (fully open) 120
Buitterfly valve 33
Gate valve (fully open) 1.1
Globe valve (filly open) 28.0
Foot valve with strainer 6.3
Swing check vahe 110
Water check valve 12,5
90 elbow 25

Example: A §-inch butterfly valve is Lo be mnstalled m an 5-snch
pipeline. The “equivalent lenpth of steel pipe or the 6-inch
butterfly valve is 3.3 (from: table) times 6 {diametes) or

3.3 x 6 =20 ft of steel pipe.

Estimating fixed costs

A simple method of comparing the fixed costs
of two different pipe sizes or rwo different fittings
or valves is to compare the relative total costs of
each. The fixed costs can be estimated by nmhi-
plying the purchase price of the pipe or fitting by
the appropriate factor from Table 4. This gives the
annual ownership cost.

Estimating operating costs
The annusal operating cost of a fitting or pipeline
can be estimated with the following equation:
g BpmX HxTxC
~ Ex5300
where
$= annual operating cost
gpm = flow rate in gallons per minute
H= head loss in feet
T'= number of operating hours per year
C= cost per KWh (8/kWh). including
prorated demand charges
E= pumping plant efficiency (decimal)

For example. on the discharge of a centrifiugal
pump a butrerfly valve is to be installed. The flow
rate is 1.000 gpm. the pump discharge size is
6-inch. and the steel pipeline size is 10-inch. What
size valve is most economical? Calculate the
aperating costs for each size valve, Assume
12 percent interest, 2.000 howrs of operation.

70 percent pumping plant efficiency. and
$0.04/kWh energy costs,

Using the equation above. Table 5 can be gener-
ated. The lowest operating cost is for the 10-inch
valve. A similar analysis can be made for pipe
using the cost per 100 feet of pipe.

Table 4.—Amortization factors for 20-vear life equapmen:.

Interest rate (%5) 8 16 12 14 16
Factor 1019 178 1339 1510 1687
Table 5.—Tor! valve operating costs.

Valve Fixed Eq. 1 Friction Operating Total
size (inches) Price cost? fit loss (fiy cost? cost
[ Si3s $18 20 24 852 $70

8 180 24 26 0.8 17 41

10 240 32 33 0.3 6 38

12 308 41 40 0.2 4 45

"From Table 4. ‘From Table3 “From Table2. *From equation.
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Summary

Selecting pipeline sizes and fittings by this
method provides the minimum cost for an irriga-
tion system. It should be noted that if a system is
not operated a large munber of hours per vear,
smaller-size pipelines and firmings and higher
energy costs ate somewhat more artractive.
Smaller-size pipelines and firtings also are more
attractive with higher interest rates One factor not
easily accounted for. however. is that with increas-
ing energy costs, larger-size pipes and firtings will
become more economical with time. However. the
S-feet-per-second pipeline velocity rule is appli-
cable over a very wide range of pipeline prices.
interest rates. and annual operating howrs, This
lends a certain amount of assurance that a properly
sized pipeline under today"s economic conditions
will tend to be properly sized even under future
economic conditions that may change a great deal.

For more information
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Converting Sprinkler Systems {o Lower Pressure

Sprinkler irmgation presently sccounts for sbout 4,500,000
acres of irrigated land in the Pacific Northwest Center pivot
sysemsare used onabowr 1,250,000 acres. Almost 100%s of sprinkier
irrigation systemns wn the Pacific Northwest use electric snergy as
their source of power Dunng the pasi decade, electric eneigy
sates have increased sharply  Even though irngation costs are stif}
one of the lesser costy 0f production, irrigators have sought and
adopted practices that reduce pumplng costs.

Several factors affect energy use in sprinkler wngarion—-10al
amount of water pumped, pumping depth. pumping plant
efficiency, and system pressure  Rediscing the system operating
pressure isone cconomically effective cast-reduction measnre

Low-pressure sprinkler systems

A ow-pressure sprinkler system is one thst has been con-
verted or modilied to operare satisfactordy with 2 lowered pres-
sure at the sprinkler heads Examples ere fixed-spacing sprinkler
systems—solid sets, hand moves, and side rolli—operating at
aboutl 35 psi (pounds per squere ch) and moving systems—-
center pivots and linear moves—operating al pressures down to
20 psi at the last tower or outer ends.

Potentiatl for saving emergy

When converting a sprinklcr system to low pressuge, the en-
ergy savings are accomplished only by the reduction in sprinkler
pressure, assuming that total volume of waier applied and overall
pumping plant efficiency remain consiant afier conversion 10 low
pressure {this should be the case) The encrgy and dol)ass saved
are easily cakulated, and the to1al savings can then be compared
to the inscallation or yetrofitting cos to determine if the conver-
sion is sconomically worthwhile Use the following equations-

Encrgy savings.
A xin X psi x0.2

E
encrgy savings in kilowan howrs

kWh -
LWh

]

»
L]

acres in field
in = inches of water applicd pey season
p$1 = pressure reduction at sprinkier in pounds
per square inch
0.2 = conversion factor constant
E = overall pumping plant efficicncy {decimal)

Dollar savings
Annual cost savings equals kWh saved times
cost per KWh
$ = kWh x roie

Examphe: An irrigation sysiem on a 40-acre alfsifa freld has
operated at 55 psy at the sprinkier. After conversion, the system
operates at 35 psl. The annual gross imigation applwation is 18
inches The oversl] pumping plant efficlency is 70% and eleciric
eneigy price ks 3.04 per kWh

A Pacific Northwest Extension Publication
Cregon ¢ |daho ¢ Washington

Note that overall pumping plant efficiency (E) varies lor each
instatiation For this example, 8 overall pumping plant effi-
cency of 70% is assumed This would be a good 10 excellent
efliciency Jor a small centrifugal pumping plant but only a fair to
paor efficiency for 8 Jarge turbine or deep-well pumping plam

AxlnxpixD2

Wh =
kWh E

AWh 40 x IBI )_;20 * 0,_2
0
kWh = 414
$ » kWh ¥ rate
44 x S 04

$164.56 ptT year

i

Making the conversion

The conversion (0 Jow pressure requires installing low-pressire
nozzles or sprinkler heads and modilying $he pump 10 match the
new operating pressire The replacement low-pressure nozzles o1
sprinkicrs should be sizcd 10 discharge the same flow yarc a3 the
existing nozzles A complete set of matching norzles 15 recom-
mended for fixed-spacing systems such as solid s2ts, hund moves,
and mude rolls New low-pressure sprinkley packages are recom-
mended for center pivots

The oew system pressure must be selected carefully. Just
reducing the pressure by the difference In sprinkler pressure re.
quirements may not be advuisable After the conversion, head
{oss¢s in indivadual mainlines and laterals will be the same a8
before the conversion. The rule-of-thumb for high-pressuse sys-
tems allowed the pressure drop in a Isteral to be 20 of the 10181
pressure  For low-pressure syitems, stowabie pressure variation
is more eriwal 1o good Now distribution, thus the nike-of-thumb
for these systems is a 1050 allowable pressure drop

After the conversion, the total pressure may be only half of
what it was previously The pressure drop may now be $0%s of the
total, allowing a 23% sariation in fow rate between the head and
far end of w iateral. This uniformity problem in ficlds with large
elevation variations can be eased by adding abowt § psi {0 the
after-conversion system pressure and using presspre regulators,
although this will limit the epergy savings,

It may not be pysctical to ronvert water-drive center pivots or
travelling big guns sinoe high pressures are needed for locomotion

If the nozzies or $prinklers are replaced without modifying the
pump to reduce Operating pressure, the system will put out a
greater Pow rate than previously (figure 1) and will Likely use
mose eénergy. TO reabize energy savings, the pump must be mod;-
Ned by either trumming the impellers or, in the case of a deep-well
turbine, dropping off one or more turbine bowls The original
electric motor can be used sioe underloading the motor wil
cause no harm and motor ef{iciency will generally be matntained,

PNW 289
January 1985




TOTAL HEAD

TOTAL DISCHARGE

Figure L=~Prmp must be modified to escablish aew performance curve fo
give desired pressure and discharge mie after converting 1o low-pressure
sprinkiers.

Swstems vsing internal engines d ditextly
10 pumps can sccomplish the pressure reduction by throttling
back engine speed, thus reducing pump spred.

Resuits of low pressure conversion

The primary pucpose ol a low pretsure conversion is (0 reduce
the energy required by the irvigation sysiema. Unforiunately, re-
ducing pperating pressure affects more than just pumping cosis.
Reducing the system pressure can lead 10 one or more of the
following problems: sprinkfers may not throw water &s far, drop-
fet size may increase, aud pattean shapes of individual sprinklers
may change. This cap cause &pg ion Feles on g sprink-
kers 10 be higher, the uniformity on fixed-spacing sprinklers to
decrense, and poential runoff to generally increase. Increased
droplet size can cause il surfoce compaction due to the greater
impact energy of larger drops.

Moving sprinkler systems such as center pivots and Hlnear
moves with low pressure can stil} have good eniformity due o
their continuous motion, The potential for evaporstion loss from
speinklers may drop slightly with lower pressure, On the other
tisnd, wind-dnft Josses become greaser with spray heads on ceater
plvots.

Allevisting the problems

There are several things that cap be done to religve some of
the problems created by converting o lower pressure. One is
using sprinkler nozzies that employ unconventional orifive con-
figurations. These sprinkler nozzles have oval, square, or odd-
shaped orifices which cause better beeakup of the stream at low
pressore than convearional emoular orifices while maintalning a
good individual sprinkiey pattern.

The use of sprinkber lateral offsets can also help reduce the
paorey uniformiry on fixed-spacing sprinklers. Offscts offer o
simple aod i ivé way to « for the low-pressure
petters reduction without changing spacing on hand-set or side-
rol) systems, Offsets cut (he lateral spacing in haif when sed on
two succebsive irrigations. The use of offeets or swinglines on
low-pressure conversions can actuslly make possible 8 more uni-
form water distribution than was originally abtained with the
high-pressure nozzles on 40 x 50 foo1 or 40 x 60 [pod spacings.

When low-pressure spray hesds are used on center piven
systems, water application rates ¢an be reduced by placing the
spray heads on booms 10 widen the application pattern.

55

Runeff can bt controlled by usipg smaller sprinkiets and
more laterals on fixed-spacing fyftéms, using booms, conserva-
tian tillage, or reservoir lllage. The Jow end pressures on center
pivols means that it is pot possible 10 us large sprinkiess on the
end of the machine to cover the cortiers upless an énd gun booster
pump is used.

When converting syiemis 10 be used oa rough terrain, it is

ded that p regulating devices be used because
!ht pressure ehugcs involved in s0ing up and down hills arc
much darger relative 10 the new, Jower toial-operating pressure
now being used (see figure 2). In additiom, it will e necessary to

30 ft
33—+

_;-..J-—

PPl 7777 s

Figyre 2.—A sptiem with 60 psi end pressure on devel groumd wifl drop
20% in pressure and 0% in flow rote when emvounteriag o 30-fee) rie
Yhe same systemy with 20 pyi end pressury on beved will drop 63% in
prexsure angd 40% in flow rate on @ I-fecet rive.

maintain proper system pressure sl the highest poins in the fickd
plus about 3-5 psi extra 10 operate the pressure reguldtors

Nei benefits

The energy cost savings that can be achieved by reducing
system pressure are available to offser the costs of new low:
pressure nozzles ar sprinkler packages and/or reworking the pump.
These (ota) energy cosl savings and the cost of retrofitting should
be carefully anatyzed. Any change in the izrigation sysrem must
be well thought ou to aveid txpeasive mistakes,
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APPENDIX M: SOIL MOISTURE BLOCK LOCATIONS AT
NORTH AND SOUTH COLEMAN RANCH
SITES AND SOIL MOISTURE BLOCK
OWNER’S MANUAL
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INTRODUCTION

The Delmhorst soil moisture measuring system consists of two
parts: the gypsum soil blocks (sensors) and the measuring
instrument, Model KS-D1 moisture tester. The blocks (GB-1)
are made of gypsum cast around two concentric electrodes.
The gypsum acts as a buffer against the effect that salts or
other chemicals might have on the electrical conductivity. The
concentric electrodes confine the flow of current to the interior
of the biock, eliminating the effects of soil conductivity.

When a block is buried in the soil it absorbs moisture from
the soil or releases moisture into the soil, until its moisture
content approaches equilibrium with the moisture content of
the soil. When the block is connected to the meter, current
flows between the electrodes and the electrical resistance of
the gypsum is measured. Such readings are an indication of
the moisture available to the plants.

For irrigation purposes, the water of importance is that
amount which can be extracted from the soil by the roots

of the plants, and not the percent moisture content (which

is related to the weight of the soil). We refer to this reservoir
of moisture as “available moisture” and it is expressed within
a given range of soil moisture tension.

Each soil has a different capacity to hold water, depending
on its structure and texture. The maximum amount of water
available to the plants (called Field Capacity) is the amount
held by the soil against drainage by gravity. When virtually
all available water has been used (that is when no further
moisture can be extracted by the plant) soil moisture has
reached the level known as the “Permanent Wilting Point.”
With soil moisture at this level, plants permanently wilt

and die.

Gypsum block systems work best in finely textured soils such
as fine sandy loams and clay loams. These soils hold a greater
amount of water at field capacity then coarsely textured soils
such as coarse sandy loams. Blocks are not recommended

for use in sandy soils because the coarse texture of the sand
does not interface well with the fine gypsum texture. Asa
guideline, blocks work best in soils with a water-holding
capacity greater than 1.2in/ft.



The available soil moisture can be measured either in percent
of the total potential reserve (Fig. 2) or in terms of suction
necessary to draw the moisture from the soil particles. Such
suction is referred to as soil moisture tension. (Fig. 1, and 1A).
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KS-D1 Fig. 1A
Meter Reading vs. Soil Moisture Tension and
Electrical Resistance

METER READING MOISTURE TENSION 'RESISTANCE
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OPERATING PROCEDURE

@ To check the meter calibration:
Press the CAL CHK button. The meter should read
80.0 = 1.0.
Note: Instrument seriat numbers from 0100-0584
require pressing both READ and CAL CHK
buttons simuitaneously.

@ To “read” the blocks:
b Push the tinned ends of the lead wires of the block
into two springloaded binding posts on the meter.

> Press the READ button and record the reading on
the Soil Moisture Observation Chart.

P NOTE: Only readings between 5.0 and 100.0 are
valid. Readings outside of this range should be
disregarded.

INTERPRETATION OF METER
READINGS

P Meter readings are interpreted in terms of
“Soil Moisture Tension,” or “Blocks Resistance”
by referring to figure 1 and 1A; in terms of
“available soil moisture” by referring to figure 2.

> The data in the chart below provides guidelines of
“Available Moisture” and “Irrigation Requirements”
for three groups of soil in terms of their texture
make-up.

B Since soils are not strictly divided into three groups
only, but changes from “fine” to “coarse” soil are
gradual, the information below should be used as a
guideline. Consideration should be given to other
factors such as:

Type of crop;

Stage of crop growth and root system;
Climactic conditions;

Structure of sub-soil.



METER READING
GUIDELINES

Soil Type | No Irrigation 1 Irrigation Danger Zone
Required to be Applied | Insufficient
Soil Moisture
Fine 80-100 60-80 Below 60
Medium 88-100 70-88 Below 70
~ Coarse 90-100 80-90 Below 80

The above guidelines are determined by the fact that different
soils have a different capacity to hold and release moisture

to the plants.

Fine textured soils (clay type) store a larger amount of water,
but they also hold a larger amount of residual water than do
coarse textured soils (sandy type). Clay soils hold more
available moisture than sandy soils. Loam and sandy
loam-type soils fall in between.

For these reasons, irrigation in sandy loam is normally
applied at higher meter readings than in clay loam soils,
since available moisture can be used up more rapidly by
the plants and dry climatic conditions in sandy loam.

There Is an optimum range of moisture for optimum plant
growth. Over- irrigation, which tends to prevent adequate
root aeration and possibly lead to root rot, can be prevented
with proper irrigation scheduling. This requires recording
and observing soil moisture meter readings, recording of
rainfall, knowledge of the soil and of the crops involved.

A grower with a good understanding of soil moisture meter
readings and of all the other factors playing a role in plant
growth will, in a short time, be able to establish his own
guidelines for optimum irrigation scheduling in relation
to his soil(s), crop and climate.




Fig. 3
Meter Readings
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HOW TO USE IRRIGATION
CHARTS

Irrigation charts are provided with each instrument.
Additional charts are available on order. Regular use
of the charts helps in planning irrigation.

All readings should be recorded using a line of different
identity to indicate the readings of each particular block.

As readings are made and recorded, a curve of soil moisture
changes will result. By extending the slope of the lines, it
will be possible to see well in advance when the soil moisture
will reach the level at which irrigation is required. In
addition, the chart will also indicate how much water is
needed to restore the moisture to field capacity.

For example, assume that irrigation should be applied when
a block planted at 18" and yielding a reading of 63, indicates
roughly 1.5 in terms of bars tension. Soon after irrigation,
this block may read 96; a few days later (without irrigation
or rainfall) it may read 88; the next day 80. If these three
readings are plotted on the irrigation chart, and a line
extended through them, it is possible to project the time

at which the 1.5 bars tension level (or irrigation point) will
be reached; in this case it would be less than three days.

NOTE: The gypsum blocks must be soaked in water for
1 hour and allowed to dry as soon as received.
This wetting-drying cycle will improve their
uniformity. Before planting the blocks, they
should be soaked again for 2 to 3 minutes to
improve contact with the soil.



INSTALLATION OF THE

BLOCKS

@
@
®

© ®

Dig a hole in the ground with 1" soil auger or better,
a 7/8" soil probe.

Make a soil and water slurry of creamy consistency
and place 1 or 2 tablespoons of the slurry in the hole.

Push the block to the bottom of the hole, forcing the
slurry to envelop the block. The block can be pushed
by using a tube (plastic or aluminum will suffice)

or a slotted rod.

Back fill the hole and tamp in small increments.

Install only ane block in each hole and fasten the leads
to a stake so that they can be kept clean and are easily
located for reading. Identify the lead wire according
to the depth of the blocks by using a colored tag or by
making a knot on the shallow block, 2 knots on the
deep one (3 knots on the next, if three blocks are

used in the same station).



WHERE TO PLACE BLOCKS

The location and depth of the blocks depends on the nature
of the crops, the potential root zone, the type of soil and
subsurface formation, and the profile of the field. While
it is not possible to give specific instructions applicable

to all cases, there are some guidelines to be followed:

(A “string” of blocks 2, 3, or 4, depending on the depth

to be reached, is called “station”’).

P Select a station locations where the plant population
is representative of the field. Do not place the blocks
in low or high spots or near changes in slope of the
irrigation run unless you wish to measure variability
in water penetration caused by such differences.

> Keep the soil around the stations from becoming
compacted when taking readings, especially where
blocks are planted near the surface. Do not walk in
furrows in which soil moisture readings are being
measured. Wallk in the next furrow. Mark each
“walk” furrow when installing the blocks.

» When using sprinkler systems, make sure the blocks
are set so they will not be damaged when the sprinkler
is moved. Inaccurate readings can also resuit if the
blocks are placed too close to the sprinkler head.

» The blocks should not be shielded by any low hanging
branches or in an area that may be flooded by run-off.
In the case of row crops, the blocks should be located
directly in the row. In orchards, the blocks are located
at the drip line of a tree.

We recommend that a second string of a few blocks be
placed in the ground not far from the first — 10 to 20“
apart. This will serve as a control on the blocks and on

other factors. If the readings of two adjacent blocks at the
same depth show a significant discrepancy, the cause should
be determined. It may be poor distribution of water from

the sprinkler system, or difference in sprinkler distribution
caused by wind, differences in root concentration surrounding
the block installations, or differences in the soil.
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DEPTH OF INSTALLATION

The active root zone of the crop determines the depth at
which to place the blocks. Type of crop, soil depth, and
state of growth should also be considered.

When seeds are first planted, irrigation is necessary to assure
quick and uniform seed germination. Visual inspection of
the soil near the seeds will indicate whether irrigation is
needed at that time. A minimum of two blocks per station

is recommended; one shallow, one deep. The table below
gives recommended depths for setting the blocks according

to soil depth or active root zone.

Recommended depths for placing electrical resistance
blocks according to soil depth or active root zones.

Soil depth or Shallow blocks Deep blocks
active root zone (Inches) (Inches)
(Inches)
18 8 B 12
| 24 12 18
- 36 12 24
48 18 36

CARE OF YOUR METER

> Store your meter in a clean, dry place. The protective
carrying case is an ideal storage place when the meter
is not in use.

» Change the 9-Volt battery as needed. Continued use with
a low battery may cause the meter to go out of calibration.

» Clean the meter with any biodegradable cleaner.
Use the cleaner sparingly and on external parts only.

» Remove the battery if the meter will not to be used
for one month or longer.



SERVICE FOR YOUR
METER

If your meter is not working properly, replace the battery
with a new one and check the calibration. If this does not
resolve the problem, go to www.delmhorst.com and follow
the instructions under the Product Support tab.

If you require further assistance please call
877-DELMHORST (335-6467) or 973-334-2557

12
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WARRANTY

Delmhorst Instrument Co., referred to hereafter as Delmhorst,
guarantees its KS-D1 meter for one year from date of purchase
and any optional electrodes against defects in material or
workmanship for 90 days. If, within the warranty period of the
KS-D1, you find any defect in material or workmanship return
the meter following the instructions in the Service for Your
Meter section. This limited warranty does not cover abuse,
alteration, misuse, damage during shipment, improper service,
unauthorized or unreasonable use of the meter or electrodes.
This warranty does not cover batteries, pin assemblies,

or pins. If the meter or any optional electrodes have been
tampered with, the warranty shall be void. At our option

we may replace or repair the meter.

Delmhorst shall not be liable for incidental or consequential
damages for the breach of any express or implied warranty
with respect to this product or its calibration. With proper
care and maintenance the meter should stay in calibration;

follow the instructions in the Care of Your Meter section.

UNDER NO CIRCUMSTANCES SHALL DELMHORST BE
LIABLE FOR ANY INCIDENTAL, INDIRECT, SPECIAL,

OR CONSEQUENTIAL DAMAGES OF ANY TYPE
WHATSOQEVER, INCLUDING, BUT NOT LIMITED TO, LOST
PROFITS OR DOWNTIME ARISING OUT OF OR RELATED
IN ANY RESPECT TO ITS METERS OR ELECTRODES AND
NO OTHER WARRANTY, WRITTEN, ORAL OR IMPLIED
APPLIES. DELMHORST SHALL IN NO EVENT BE LIABLE
FOR ANY BREACH OF WARRANTY OR DEFECT IN THIS
PRODUCT THAT EXCEEDS THE AMOUNT OF PURCHASE
OF THIS PRODUCT.

The express warranty set forth above constitutes the entire
warranty with respect to Delmhorst meters and electrodes
and no other warranty, written, oral, or implied applies. This
warranty is personal to the customer purchasing the product
and is not transferable.



NOTES
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For 65 years Delmhorst has been
the leading manufacturer of high
guality, US-made moisture meters
and thermo-hygrometers. Today we
offer a wide range of meters for
applications including water damage
restoration, construction, flooring,
lumber/wooedworking, paper, and
agriculture.
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Towaco, NJ 07082
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www.deimhorst.com
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TO ORDER BIG GUNS®
SPECIFY THE FOLLOWING:

Model No., Trajectory, Connection Size
& Type, Nozzle Size & Type, Optional
Coatings (Anodized or Anodized and
Powder Coated) NOTE: Extended

lead time may be necessary for large
quantities of anodized or anodized and
powder coated products.

Specification Example:
SR100 (24°), 2” FNPT, 100T-0.8”

75 SERIES 100 SERIES 150 SERIES 200 SERIES
w | 30-160 GPM 50-300 GPM 100-630 GPM 250-1200 GPM
Z | ©e363mm) (10-70 M/H) - (23-150 MYH) o _ax=®® (55-275 M¥/H) ’#'
= " == -
g r > s =z w > ”
e ek 25-80 PSI : 40-110 PSI ! 50-120 PSI | 60-130 PSI
& {1.75-6 Kglem?) {3.5-8 Kgicm?) (3.5-9 Kg/em?) ; {4-9 Kg/cm?)
i ¢
f = e S e e === =
>| Full Circle Part girdle | Full Circte [ Part Circle | Part Circie: Full Circle | Part Gircle | Part Circle |~ Fult Circle Part Cirete
<3| F75 SR75 F100 | SR100 |SRA100| F150 | SR150 | SRA150|  F200 SR200
wol = I .
0w
= 3 21°,24° 18° 21°, 18°, 21°,24°,43° | 15-45° | 21°,24° | 21°,24°, | 15-45° 21°, 24°, 27°
= 24° 43° Adjustable 27°,43° Adjustable
B Not Available = 100T L 150T = 200T
%’ =| = g (Specify Size) E (Specify Size) E (Specify Size)
g8 < g <
52 |8 TR75 o 100TR oA Eﬁ 150TR q Not Available
EE __" (Specify Size) g,l (Specify Size) | srnv f’E’ (Specify Size) ?3.
«© hid] - =
gl ol Not Available 3| 100R (Includes | Na |& 150R 2 200R
= | SetofRings) gy I€| (Includes Set of Rings) |=| (Includes Set of Rings)
aw Not Available Anodized & Powder Anodized & Powder Anodized &
=8 Coated, Vaneless Coated, Stainless Steel Powder Coated
g 'g. Range Tube* (SRA150 N/A), Vaneless
Range Tube
e HD Lower Bearing, L°W'gresst“rr§ ':I’”"e V:;\e Kit, Counterbalance Kit, Secondary Nozzle Kit
Fa 12° Wedge Kit, Secondary Nosale Ki Secondary Nozzle Kit, | (standard), 12° Wedge Kit
Q> Counterbalance Kit, 12° Wedge Kit, ’ Stream Straightener (SR200 only)
Stream Straightener Vane Stream Straightener Vane Vane
Swn Fits QC** & Fits QC** & Substantial thrust on riser, | Substantial thrust on riser,
E = 2” 800 Series Valve 2" 800 Series Valve use 3" valve minimum use 4" valve minimum
=3 (QC NA for SRNV100)
g o
<:2 gl 11/2"0or2” FNPT or FBSP | 2"FNPTorFBSP, | 27FNPT Nelson, Euro or Nelson, Euro or
S5 ANSI/DIN 2 1/2" FNPT or FBSP ANSI/DIN Flange ANSI/DIN Flange
Z 5| Nelson or Euro Flange ANSI/DIN, Nelson | for SRNV Also, Nelson Flange Also, Nelson Flange
8 =] or Euro Flange to Femate Adapters to Female Adapters

*Vaneless Range Tube option is for wastewater applications containing hair, straw, etc.
**The “Quick Coupling Valve" inlet is available in both 2” and 3" FNPT and FBSP for connection to the piping system. The “Quick Coupling
Key” outlet is available in 2" FNPT, 2" FBSP, and Nelson Flange Connection for connection to the Big Gun.

m”!‘sa” WWW.NELSONIRRIGATION.COM



BIG GUN® PERFORMANCE (U.S. UNITS)

Flow and diameter (feet) information at various pressures with different nozzle sizes. (See information at bottom of page 11.)

75 TAPER RING NOZZLE — 24° TRAJECTORY

0.4"” 0.45" 0.5” - 0.55" 0.6” 0.65” 0.7” 0.75" 0.8”
Psl GPM DIAMLFT GPM DIAM. FT GPM DIAM. FT GPM DIAM, FT GPM DIAM. FT GPM DIAM. FT GPM DIAM. FT GPM DIAM. FT GPM DIAM. FT
25* —_ —_ — —_ — —_ 42 146 50 155 59 161 69 167 80 174 91 182
30* —_ - — — 37 158 45 158 55 165 64 172 75 182 87 187 99 192
35 —_ —_ 32 154 40 164 49 172 59 178 69 M 81 196 93 202 106 208

40 27 149 35 160 43 171 52 180 63 190 74 198 87 204 98 213 112 2
45 29 155 37 167 45 180 56 189 67 198 79 206 91 214 104 223 118 230
50 30 161 39 174 48 186 59 195 70 203 83 212 95 220 108 230 123 237
55 32 165 41 179 50 193 62 203 74 213 87 221 100 230 115 239 130 247
60 33 169 42 184 53 198 64 208 I 220 91 228 104 237 120 245 136 254
65 35 172 4 189 55 205 67 216 80 227 95 237 109 247 125 254 142 263
70 36 175 45 194 57 210 69 221 83 232 98 243 13 254 128 260 147 270
7% k1 179 4 201 59 27 72 228 86 239 101 250 17 261 14 268 153 n

80 39 182 49 207 61 222 74 234 89 244 105 256 121 266 138 274 158 283
*Operating at pressures above 30 PSI provides better performance,

100 TAPER BORE NOZZLE — 24° TRAJECTORY

0.5" 0.55" 0.6” 0.65" 0.7 0.75" 0.8" 0.85"” 0.9” 1.0”
] GPM DIAMFT| GPM DIAMFT| GPM DIAM.FT | GPM DIAMFT| GPM DIAMFT| GPM DIAMFT| GPM DAMFT| GPM DIAMFT| GPM DIAMFT| GPM  DIAM.FT
40 47 19 57 202 66 213 78 222 91 230 103 240 18 250 134 256 152 262 - -
50 50 205 64 215 74 225 87 235 100 245 115 256 130 265 150 273 165 280 204 300
60 55 215 89 227 81 240 96 250 10 260 126 270 143 280 164 288 182 295 224 16
70 60 225 7% 238 88 250 103 263 120 275 136 283 155 295 177 302 197 310 243 338
80 64 235 n 248 94 260 110 273 128 285 148 295 165 305 189 314 210 325 258 354
90 68 245 83 258 100 270 "7 283 135 295 155 306 175 315 20 326 223 335 274 362
100 72 255 87 268 106 280 123 293 143 305 163 316 185 325 212 336 235 345 289 372
10 76 265 92 278 m 230 129 303 150 315 171 324 195 335 222 KLE) 247 355 304 380

150 TAPER BORE NOZZLE — 24° TRAJECTORY

0.7 0.8" 0.9” 1.0” "1 1.2”7 n37 1.4”
Psl GPM DIAM. FT GPM DIAM. FT GPM DIAM. FT GPM DIAM. FT GPM DIAM. FT GPM DIAM. FT GPM DIAM. FT GPM DIAMLFT
50 100 250 130 270 165 290 205 310 255 330 300 345 350 360 408 3
60 110 265 143 285 182 305 225 325 275 345 330 365 385 380 446 39
70 120 280 155 300 197 320 %5 340 295 360 355 380 415 395 483 412
80 128 290 165 310 210 335 260 385 315 375 380 395 445 410 516 427
%0 135 300 175 320 223 345 275 365 405 770 475 425 547 442
100 143 310 185 330 235 355 290 375 0 4 420 500 440 577 458
10 150 320 195 340 247 365 305 385 370 410 445 430 525 450 605 471
120 157 330 204 350 258 375 320 395 385 420 465 440 545 460 632 481

200 TAPER BORE NOZZLE — 27° TRAJECTORY

1.05"

GPiW DIAM.FT

1.17

GPI DIAM, FT

1.27 1.37
GPM Diam, F1 GPM DIaM. FT

1.4” 1.5”
GPM  DIAMFT| GPM  DIAMFT

1.6" 1.75"

GFM DiAM. FT GPM DIAM.FT

Di&M. FT

See opposite page for nozzle descriptions.

RING TAPER BORE TAPER/RING
(greater diffusion)  (greater throw diameter) NEzZZLE NOESES e
v ‘= P = - - &)
. . L f -

N v “'..
e ¥ o @
» B -
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BIG GUN® PERFORMANCE (METRID)

Flow and diameter (meters) information at various pressures with different nozzle sizes. (See information at bottom of page.)

75 TAPER RING NOZZLE TR75 — 24° TRAJECTORY
10.2 mm 11.4 mm 12.7 mm 14.0 mm 15.2 mm 16.5 mm 17.8 mm 19.1 mm 20.3 mm
us

Kgiom? MH v LS MH cavu| LS MH coww| LS MM omw | US MH paeu| LS MWH vevs| U8 WH cae| LS MH cevw| LS MH cay
1.76* - - = - - - = = = 264 95 44 |317 114 48 372 134 49 | 430 155 &1 [491 177 54 | 559 201 56
2.00* - - - - —  — 233 84 48 282 102 48 339 122 51 398 143 62 | 459 165 56 [525 189 58 | 597 215 69
250 - = — | 211 78 47 |261 94 80 316 114 53 |379 136 55 445 160 58 | 514 185 60 [587 211 62 | 668 240 64

3.00 183 66 47 | 232 83 50 | 286 103 53 | 346 124 57 [415 149 59 | 488 176 61 | 563 203 63 [643 231 65 | 732 263 69
350 198 71 49 | 250 90 62 (309 111 57 | 374 134 60 |448 161 62 | 527 190 64 | 608 219 67 |695 250 70 | 790 284 73
4.00 21 76 50 | 267 96 54 (330 119 59 | 399 144 62 [479 172 65 | 563 203 67 | 650 234 71 |743 267 73| 845 304 76
450 224 81 52 | 284 102 57 | 350 126 62 | 424 152 66 |508 183 68 | 6597 215 71 | 689 248 75 |788 284 78 | 896 323 80
5.00 236 85 53 | 299 108 60 [369 133 64 | 446 161 68 535 193 70 | 630227 74 | 726 261 78 |830 299 80 | 945 340 84
5.50 248 89 55 | 313 M3 62 [387 139 66 | 468 169 70 [561 202 73 | 660 238 77 | 762 274 81 |871 313 83 | 990 357 86
6.00 259 93 56 | 327 118 63 | 404 146 68 | 489 176 72 |586 211 74 | 690 248 79 | 796 286 84 |909 327 85 | 103 372 &7
*Operating at pressures above 2 Kg/cm? provides better performance.

100 TAPER BORE NOZZLE — 24° TRAJECTORY

127 mm | 140 mm | 152 mm | 16.5mm | 17.8 mm | 19.1mm | 20.3 mm | 21.6 mm | 22.9 mm | 25.4 mm
Kgfom? | LS MPH owam| LIS MMHowwm| US MM oamm| US MH omm| LS MMH ouwm| US MM omm| US MH oanm| US MH owem| US MM pwm| US MM o m
30 | 300 108 595 373 134 626 | 433 156 66.1| 509 183 668 | 584 21.0 714 | 671 241 745 | 764 275 775|874 315 795 | 967 348 814 | 11.9 428 881
40 | 340 122 643 425 153 67.8| 500 180 71.8| 586 21.1 748 | 682 246 77.8| 7.73 27.8 810 | 866 312 828 | 10.1 362 864 | 11.2 404 886|138 495 948
50 | 379 136 69.0 | 472 17.0 727 | 559 201 764 | 6.56 236 80.2 | 762 275 844 | 866 31.2 867 | 991 349 904 | 113 405 925 | 125 462 947 | 155 556 103
60 | 417 150 734 | 514 185 77.3| 6.12 221 80.7| 7.19 259 85.0 | 8.35 301 887| 951 343 918 | 109 382 947|124 445 977 | 137 495 101 | 168 605 109
70 | 453 163 776 | 552 19.9 816 661 23.8 850 7.75 27.9 89.3 | 9.02 325 930| 103 37.0 96.1 | 11.7 41.3 99.0 | 13.3 48.0 1022 148 535 105 | 182 655 113
80 | 489 176 81.7| 584 21.0 857 7.07 255 89.3 | 8.25 207 93.1 | 964 348 97.3| 11.0 384 997 | 125 441 103 | 142 512 1058 159 572 109 | 185 702 116

150 TAPER BORE NOZZLE — 24° TRAJECTORY

17.8 mm 20.3 mm 22.9 mm 25.4 mm 27.9 mm 30.5 mm 33.0 mm 35.6 mm
Us MH pauwm US MH bpmwwm | US MH oM s  MH mawm s MY/H Dl M LS MH oww us M/H D us MH  Dat M
35 639 230 760 | 829 298 820 [ 105 378 880 | 130 468 950 | 159 571 101 190 683 105 223 801 110 | 258 929 14
4.0 683 246 796 | 886 319 856 | 1.2 404 916 | 139 501 978 | 169 610 104 203 730 109 238 8.7 114 | 274 986 118
5.0 763 275 854 | 991 357 916 | 126 452 986 | 156 560 105 189 682 M 227 817 117 266 958 121 308 M1 126
6.0 836 301 897 | 109 391 967 | 138 495 104 170 613 110 | 208 747 117 249 895 123 291 105 128 | 336 121 133
7.0 803 325 950 | 1.7 422 101 | 149 535 108 184 663 114 | 224 807 122 268 966 128 3156 M3 134 |34 131 139
8.0 866 348 993 | 125 451 105 | 159 572 112 197 708 118 240 863 126 287 103 132 337 121 138 389 140 145
90 102 369 104 133 479 110 | 168 606 117 209 751 123 | 254 915 131 04 110 137 357 129 143 | 411 148 149

200 TAPER BORE NOZZLE — 27° TRAJECTORY
30.5 mm 33.0 mm 35.6 mm 38.1 mm 40.6 mm 44.5 mm 48.3 mm

M¥H mewma] LS MH en| LS MM pmam| S MYIH owe LS  MH w| US MW

Diameters are based on a 24° trajectory for the 75, 100 and 150 Series and a 27" trajectory for the 200 Series. The lower trajectory angles result in better wind fighting ability, but
reduced throw distances. Throw reduction depends upon nozzle fiow rafe. In general, the throw distance is reduced approximately 3% with each 3° drop in trajectory angle. Use
of the wedge insert to modify trajectory will affect distance. Big Gun® performance data has been obtained under ideal test conditions and may be adversely affected by wind, poor
hydraulic entrance conditions or other factors. Test riser height of 3 feet (0.91 mefers) above measurement surface. No representation regarding droplet condition, uniformity, ap-
plication rate, or suitability for a particular appiication is made herein.

Additional nozzle options and sizes available. Go to www.nelsonirrigation.com or contact the factory for nozzle performance.

TAPER BORE NOZZLE. Most common nozzle type. Used where the available water flow and pressure are consistent. A nozzle size
must be specified when ordering a Big Gun with a Taper Bore Nozzle. The Nozzle Valve End Gun requires a Taper Bore Nozzle.

RING NOZZLE SET. The Ring Nozzle Set is an easy and economic way of changing nozzles to match the available water flow
and pressure. These are commonly used where the available water flow and pressure are variable and or when the Big Gun is
shifted between various water sources with different capacities. The abrupt orifice of the nozzle is less efficient so the radius
of throw is less than that achieved with an equivalent diameter Taper Bore nozzle. The abrupt orifice of the Ring Nozzle does
break the stream of water up more, which can be an advantage in low pressure applications. The Ring Nozzle comes with a set
of rings. The Ring Nozzle should not be used with the Nozzle Valve End Gun.

TAPER RING NOZZLE. This nozzle combines the changeability of a Ring Nozzle with some of the efficiency of a Taper Bore
Nozzle. When ordering the Taper Ring Nozzle, specify the size as only one Taper Ring comes with the nozzle body and cap.
Additional taper ring sizes can be purchased. The Taper Ring Nozzle should not be used with the Nozzle Valve End Gun.

11



APPENDIX N: TABLES TO CALCULATE MAXIMUM
ALLOWABLE IRRIGATION RATES




City of Molalla

Recycled Water Use Plan Amendment

Project 100.31

Soil Moisture Block Irrigation Calculations

North Coleman

Average AWC reading AWC for the field 90% of AWC Maximum gross
before irrigation irrigation allowed
(percent of AWC) (inches)® (inches) (inches) (inches)®
0.60 4.44 7.40 6.66 2.61

®Average AWC reading (inches) = Average AWC reading (percent of AWC) x AWC for the field (inches).

®Maximum gross irrigation allowed (inches) = 90% of AWC (inches) - Average AWC reading (inches).

Assumes 85% irrigation efficiency.

Maximum Gross Irrigation (inches)

6.00

5.00 “~

4.00

3.00

2.00

1.00

Maximum Gross Irrigation (inches)

0.00

30%

40%

50% 60%

% of AWC

70%

=¢—Maximum Gross Irrigation (inches)

90%




City of Molalla

Recycled Water Use Plan Amendment

Project 100.31

Soil Moisture Block Irrigation Calculations

South Coleman

Average AWC reading AWC for the field 90% of AWC Maximum gross
before irrigation irrigation allowed
(percent of AWC) (inches)® (inches) (inches) (inches)®
0.50 2.50 5.00 4.50 2.35

®Average AWC reading (inches) = Average AWC reading (percent of AWC) x AWC for the field (inches).
®Maximum gross irrigation allowed (inches) = 90% of AWC (inches) - Average AWC reading (inches).
Assumes 85% irrigation efficiency.

Maximum Gross Irrigation (inches)
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© 1.50
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APPENDIX O: CALCULATIONS FOR GROSS IRRIGATION
CAPACITY FOR CEMETERY SITE




Table 1. Calculations for the gross irrigation application rate using the solid set system at the Cemetery site

Lateral Lateral Areairrigated | Area irrigated Flow rate Settime | Gross application
spacing length | spacing width | per spacing per spacing rate per set
(feet) {feet) (feetz) (acres) (gallons/minute) | {gallons/hour) | (acre-inches/hour)® | (inches/hour)® {hours) (inches/acre)
40 30 1,200 0.03 3 180 0.01 0.24 10 2.4

*acre-inches/hour = (gallons/hour) / (27,154 gallons / acre-inch)
®inches/hour = (acre-inches/hour} / {acres)



APPENDIX P: SUMMARY OF IRRIGATION CAPACITY OF
EACH SITE




Molalla RWUP Amendment
Project No. 100.31

Recycled Water Application Rates - Class C

Site Useable Acres  Gross Irrigation May June July Aug Sept Oct Totals
North Coleman 270 inches 1.31 3.01 5.88 4.68 1.53 0.19 16.6
gallons/acre-inch 27154 27154 27154 27154 27154 27154
gallons/acre 35572 81734 159666 127081 41546 5159
useable acres 270 270 270 270 270 270
gallons 9604369.8 22068055.8 43109690.4 34311794.4 11217317.4 1393000
million gallons 9.6 22.1 43.1 34.3 11.2 14 121.7
South Coleman 163 inches 1.59 3.01 5.88 4.68 1.53 0.19 16.88
gallons/acre-inch 27154 27154 27154 27154 27154 27154
gallons/acre 43175 81734 159666 127081 41546 5159
useable acres 163 163 163 163 163 163
gallons 7037502 13322567 26025480 20714157 6771936 840959
million gallons 7.0 13.3 26.0 20.7 6.8 0.8 74.7
Cemetery 3.4 inches 1.45 3.01 5.88 4.68 1.53 0.19 16.74
gallons/acre-inch 27154 27154 27154 27154 27154 27154
gallons/acre 39373 81734 159666 127081 41546 5159
useable acres 34 34 34 34 34 34
gallons 133869 277894 542863 432074 141255 17541
million gallons 0.13 0.28 0.54 0.43 0.14 0.02 1.5
WWTP 8.1 inches 0.78 3.01 5.88 4.68 1.53 0.19 16.07
gallons/acre-inch 27154 27154 27154 27154 27154 27154
gallons/acre 21180 81734 159666 127081 41546 5159
useable acres 8.1 8.1 8.1 8.1 8.1 8.1
gallons 171559 662042 1293291 1029354 336520 41790
million gallons 0.17 0.66 1.29 1.03 0.34 0.04 3.5
Total 201.5




Molalla RWUP Amendment
Project No. 100.31

Recycled Water Application Rates - Class C (No irrigation in May and Oct.)

Site Useable Acres  Gross Irrigation May June July Aug Sept Oct Totals
North Coleman 270 inches 0 3.01 5.88 4.68 1.53 0 16.6
gallons/acre-inch 27154 27154 27154 27154 27154 27154
gallons/acre 0 81734 159666 127081 41546 0
usable acres 270 270 270 270 270 270
gallons 0 22068055.8 43109690.4 34311794.4 11217317.4 0
million gallons 0.0 22.1 43.1 34.3 11.2 0.0 110.7
South Coleman 163 inches 0 3.01 5.88 4.68 1.53 0 15.1
gallons/acre-inch 27154 27154 27154 27154 27154 27154
gallons/acre 0 81734 159666 127081 41546 0
usable acres 163 163 163 163 163 163
gallons 0 13322567 26025480 20714157 6771936 0
million gallons 0.0 13.3 26.0 20.7 6.8 0.0 66.8
Cemetery 3.4 inches 0 3.01 5.88 4.68 1.53 0 15.1
gallons/acre-inch 27154 27154 27154 27154 27154 27154
gallons/acre 0 81734 159666 127081 41546 0
usable acres 3.4 34 34 34 34 34
gallons 0 277894 542863 432074 141255 0
million gallons 0.00 0.28 0.54 0.43 0.14 0.00 14
WWTP 8.1 inches 0 3.01 5.88 4.68 1.53 0 15.1
gallons/acre-inch 27154 27154 27154 27154 27154 27154
gallons/acre 0 81734 159666 127081 41546 0
usable acres 8.1 8.1 8.1 8.1 8.1 8.1
gallons 0 662042 1293291 1029354 336520 0
million gallons 0.00 0.66 1.29 1.03 0.34 0.00 3.3
Total 182.3




APPENDIX Q: WASTEWATER STORAGE WATER BALANCE
CALCULATIONS




City of Molalla

Monthly Water Balance
Existing Condition w/ No Discharge in May and October
Project Number 100.31

Influent Flow Information:

Lagoon Information (7):

Month

May

June

July
August
September
October
November
December
January
February
March
April

Total

(MG)

47
31
28
27
29
34
56
112
82
67
84
48

645

Influent (1)

(ac-ft)

145
95
86
83
89

104

173

342

252

206

258

146

AWWEF
ADWEF

Average Lagoon Area

Future Additional Lagoon Area
Assumed Level at beginning of summer
Maximum water level
Maximum total storage capacity
Maximum surge volume

Irrigation area

Additional Irrigation Area

Irrigation efficiency

Precipitation (2)

(in)

2.59
2.07
0.52
1.07
2.02
4.29
6.38
7.13
731
4.99
5.13
3.2

46.7

(ac-ft)

5.4
4.3
11
2.2
4.2
8.9
133
14.9
15.2
10.4
10.7
6.7

1) Influent based on AWWF and ADWF and historical distribution of flows.
2) Precipitation data derived from NOAA Molalla station.
3) Evaporation based on historical means for Corvallis in the Climatology Handbook, September 1969.

5) Lagoon leakage (0.25 inches per day) based on 2017 leak test performed by The Dyer Partnership.

(in)

4.1
5.1
6.9
6.2
4.2
1.9
0.0
0.0
0.0
0.0
0.0
3.1

315

Evap. (3)

(ac-ft)

-8.54
-10.63
-14.38
-12.92

-8.75

-3.96

0.00

0.00

0.00

0.00

0.00

-6.46

6) Molalla River discharge based on modified DEQ permit to allow 3 mgd at higher mass load allowance.

(
(
(
(4) Irrigation based on 2015 RWUP.
(
(
(

7) Assumed 100% irrigation efficiency. No irrigation in May and Oct. Assumed sludge is removed from lagoons to accomplish flow equalization.

(in)

2.48
11

25
0
7
12
300
125
444.5
0
100%

Irrigation (4)

(ac-ft)

0.0
-111.5
-217.8
-173.4
-56.7
0.0
0.0
0.0
0.0
0.0
0.0
0.0

-559.3

mgd

acres
acres
ft

ft
ac-ft
ac-ft
acres
acres

(MG)

0.0
-36.3
-71.0
-56.5
-18.5

0.0

0.0

0.0

0.0

0.0

0.0

0.0

-182.3

(in)

7.8
7.5
7.8
7.8
7.5
7.8
7.5
7.8
7.8
7.0
7.8
7.5

91.3

Lagoon Leakage (5)

(ac-ft)

-16.1
-15.6
-16.1
-16.1
-15.6
-16.1
-15.6
-16.1
-16.1
-14.6
-16.1
-15.6

-190.1

(MG)

-5.3
-5.1
-5.3
-5.3
-5.1
-5.3
-5.1
-5.3
-5.3
-4.8
-5.3
-5.1

-61.9

AWWF

Molalla River Discharge (6)

(MG)

mgd

(ac-ft)

-276
-285
-285
-258
-285
-276

-1666.4

Net Storage

(ac-ft)

125

-161
-117

-145

Required

Storage Accum.

(ac-ft)

175
300
262
175
175
187
280
175
231
196
175
175
175

300

Surge Volume

(ac-ft)

125

125




	100.31 City of Molalla RWUP
	Table of Contents
	Section 1
	Section 2
	Section 3
	Section 4
	Section 5
	Section 6
	Section 7
	Section 8
	Section 9
	Section 10
	Appendices
	Appendix A
	Appendix B
	Appendix C
	Appendix D
	Appendix E
	Appendix F
	Appendix G
	Appendix H
	Appendix I
	Appendix J
	Appendix K
	Appendix L
	Appendix M
	Appendix N
	Appendix O
	Appendix P
	Appendix Q




		City of Molalla

Clackamas County, Oregon





[image: image1.jpg]



[image: image2.jpg]



[image: image3.jpg]



[image: image4.jpg]





[image: image5.png]





[image: image6.jpg]il ,
[ @k L LR LS ]
8 N




 





























Recycled Water Use Plan 







September 2018















The Dyer Partnership



Engineers & Planners, Inc. 		Project No. 100.31







1330 Teakwood Avenue		759 West Central Avenue	1165 South Park Street



Coos Bay, Oregon  97420	Sutherlin, Oregon 97479	Lebanon, Oregon 97355



(541) 269-0732			(541) 459-4619  		(541) 405-4520



� HYPERLINK "http://www.dyerpart.com" �www.dyerpart.com�
































SECTION 1:  INTRODUCTION



City of Molalla		Section 1

Recycled Water Use Plan		Introduction



[bookmark: _GoBack]The City of Molalla, Oregon (City) operates a Wastewater Treatment Plant (WWTP) located at 12424 South Toliver Road, Molalla, Oregon. Discharge of treated effluent from the WWTP is regulated under National Pollution Discharge Elimination System (NPDES) Permit Number 101514, issued by the Oregon Department of Environmental Quality (DEQ). A copy of the current NPDES Permit is provided in Appendix A. Outfall 002 of the current permit is for the use of recycled water. 

This Recycled Water Use Plan (RWUP) is provided to describe the City’s recycled Water Use Program and supersedes all previous recycled water use plans. Content within this RWUP restates information contained in the previously approved Consolidated Recycled Water Use Plan prepared by Brown and Caldwell (July, 2015).

In accordance with the current NPDES Permit, municipal wastewater will be treated and effluent will be discharged through Outfall 001 during the winter months to the Molalla River. Unless approved by a permit modification, during the summer months (May 1st through October 31st) no discharge to waters of the state is allowed. Recycled water will either be land applied or stored in the facultative/storage lagoons during the summer months. 

The City land applies recycled water onto the sites listed below. A vicinity map depicting the site locations is provided in Figure 1.1.1, on the following page. The NPDES Permit requires that the effluent be treated in accordance with Class A, B, or C requirements, depending on the beneficial use. All land application sites addressed within this RWUP will use Class C recycled water. 



· North Coleman Ranch Site

· South Coleman Ranch Site

· Cemetery Site

· WWTP Site



The City of Molalla’s Recycled Water Use Program is governed by Oregon Administrative Rule (OAR) 340-055 and guided by the DEQs Internal Management Directive (IMD): Implementing Oregon’s Recycled Water Use Rules. This Recycled Water Use Plan has been prepared to address the requirements of OAR 340-055 and also provide a single comprehensive document that can be used and understood by the City employees responsible for implementing the plan, regulators, owners and operators of the recycled water land application sites and the general public.

Contact information for City Staff responsible for the Recycled Water Use Plan is presented in Table 1.1.1.

TABLE 1.1.1 

CITY STAFF CONTACT INFORMATION



		Name

		Position

		Phone

		Email address



		Dan Huff

		City Manager

		(503) 829-6855

		dhuff@cityofmolalla.com



		Gerald Fisher

		Public Works Director

		(503) 829-6855

		gfisher@cityofmolalla.com



		Andy Peters

		Public Works Operations Supervisor

		(503) 793-0507

		apeters@cityofmolalla.com



		Jason Clifford

		WWTP Supervisor

		(503) 793-5283

		jclifford@cityofmolalla.com



		Jon Randall

		WWTP Assistant Operator

		(503) 302-6948

		jrandall@cityofmolalla.com



		Public Works Emergency

		On-Call Staff

		(503) 829-4160

		-









FIGURE 1.1.1 

VICINITY MAP
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SECTION 10:  REFERENCES
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	Wastewater Treatment Plant Improvements, City of Molalla, Oregon (Tetra Tech / KCM, 2007)



Wastewater Treatment Plant Improvements, City of Molalla, Oregon (Tetra Tech / KCM, 2002)

Molalla Wastewater Facility Plan, City of Molalla, Oregon (Tetra Tech / KCM, 2000)

Internal Management Directive: Implementing Oregon’s Recycled Water Use Rules (Oregon DEQ, June 2009)

Oregon Administrative Rules, Chapter 340, Division 55 (OAR 340-055)

Wastewater Treatment Plant 2017 Lagoon Test Report (The Dyer Partnership Engineers & Planners, July 2017)

Oregon Crop Water Use and Irrigation Requirements, Extension Miscellaneous 8530 (Oregon State University, 1999)
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SECTION 2:  BENEFICIAL PURPOSES



The recycled water will be beneficially used for the purpose of irrigating pastures and grass lands. This will reduce or eliminate the need for recycled water users to irrigate with local ground water or surface water. Use of recycled water also eliminates discharge of treated effluent to surface water during the summer months.



Contact information for recycled water users that are involved with the City’s recycled water use program is summarized in Table 2.1.1.



TABLE 2.1.1 

RECYCLED WATER USERS 



		Name

		Site

		Location

		Contact



		Steve Coleman

		Coleman Ranch (North and South) Sites

		15151 South Feyrer Park Road, Molalla, Oregon 97038

		(503) 970-2502



		Dennis Kyllo

		Cemetery Site

		Termination of South Adams Cemetery Road, Molalla, Oregon 97038

		(971) 221-5650



		Jason Clifford

		WWTP Site

		12424 South Tolliver Road, Molalla, Oregon 97038

		(503) 793-5283







[bookmark: _GoBack]Table 2.1.2 summarizes the proposed beneficial end uses of the City’s recycled water, as required by OAR 340-055-0025(1)(c). The total recycled water capacity of the land application sites is 201.4 Million Gallons (MG). All sites have filed Registration of Recycled Water Use forms with the Water Resource Department (ORS 537.132(2)). These completed forms are included in Appendix E. The recycled water capacity for each site is based upon amended land application plans as originally presented in the Consolidated Recycled Water Use Plan prepared by Brown and Caldwell (July, 2015). This RWUP adjusts setback distances based upon Class C recycled water, as set forth in OAR 340-055-0012(5)(e).



TABLE 2.1.2

SUMMARY OF BENEFICIAL PURPOSES



		Site

		Beneficial Purpose

		Class of

Water

		Recycled Water Capacity

(MG)

		Frequency1



		Coleman Ranch (North & South) Sites

		Pasture (with some hay production) Irrigation

		C

		196.4

		May - October



		Cemetery Site

		Grass Irrigation

		C

		1.5

		May - October



		WWTP Site

		Pasture Irrigation

		C

		3.5

		May - October





1. City is usually unable to irrigate in May and October due to rainfall. If no irrigation occurs in May and October the total recycled water capacity of all sites is reduced to 182.3 MG.
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In accordance with OAR 340-055-0025(1)(a), Section 3 describes the wastewater treatment system operating at the City’s WWTP including information on the quantity of recycled water, quality of the recycled water, and the permitted use of recycled water.



3.1	Wastewater Treatment System 



The City of Molalla’s current average dry weather flow (May to October) is 1.11 Million Gallons per Day (MGD). The City accepts and processes domestic wastewater from residential and commercial users. The City currently has 2,700 services (water meters) inside the City Limits that also receive sewer service. Based on a Single Family Residence (SFR) usage rate, the City has 3,272 Equivalent Dwelling Units (EDUs). An analysis of historical billing records for the fiscal year 2015-2016, shows that 94.0 percent of all accounts are single family residential, and 5.5 percent are large multifamily residential, light commercial. The remaining 0.5 percent of the City of Molalla population is classified as industrial.

[bookmark: _GoBack]Wastewater is treated and disposed of in accordance with the National Pollution Discharge Elimination Permit (NPDES) No. 101514 (provided in Appendix A). There are currently two permitted effluent Outfall 001 and Outfall 002. Outfall 001 is for discharge of disinfected final effluent during the winter months to the Molalla River. Outfall 002 is for the irrigation of recycled water onto the Oregon DEQ approved land application sites. 

Wastewater Treatment Process



The City’s existing wastewater treatment plant was constructed in 1980 and is located in the west end of the City, immediately south of Toliver Road. The wastewater treatment facility includes the following major unit processes:



· Influent fine screen



· Parshall flume flow meter



· Aerated lagoon



· Transfer pump station



· Two facultative/storage lagoons



· Tertiary treatment by Dissolved Air Flotation (DAF) and sand/anthracite gravity filters



· Calcium hypochlorite disinfection



· Chlorine contact basin



· Effluent pump station



· Dechlorination



Raw wastewater flows by gravity to a headworks system consisting of an automated fine screen, mechanical bar screen, and Parshall flume for flow measurement. The fine screen is an in-channel, perforated plate type screen (1/4-inch) with a design capacity of 9.25 MGD. The principle role of influent screening is to remove coarse materials from the waste stream.



Screened raw sewage flows by gravity to a 1.3 Million Gallon (MG) asphalt-concrete lined aerated lagoon designed with six aspirating aerators. Treatment in the aerated lagoon is provided by both biological and physical processes. A transfer pump station conveys wastewater from the aerated lagoon to the first of two facultative lagoons installed in series. The lagoons provide additional treatment, flow equalization, storage, and long-term solids retention and digestion. The lagoons are lined with native clay. Lagoon #1 is 11.4 acres and has a maximum volume of 45 MG at a 12 ft water level. Lagoon #2 is approximately 13.6 acres and has a total volume of 53 MG at a 12 ft water level. The total liquid capacity of Lagoons #1 and #2 is 98 MG.



Tertiary treatment is provided by DAF units and gravity sand filters. Effluent from Lagoon #2 is conveyed to two DAF units; one installed in 1980 and another installed in 2007. The DAF unit (DAF #1) installed in 1980 is 31 feet in diameter. The DAF unit (DAF #2) installed in 2007 is 38 feet diameter. The DAF units were originally designed for a total hydraulic capacity of 4 MGD. Each DAF unit consists of a circular clarifier, a saturation tank, two recycle pumps (or pressurization pumps), and an influent flow meter. The primary purpose of the DAF units is to remove algae from the waste stream.



Effluent from the DAF units is conveyed by gravity to a splitter box and then to four gravity filters, all installed in 2007. The primary purpose of the gravity filters is to provide additional solids removal. The filters are rated for a total capacity of 4 MGD. The filters have a total surface area of 573 square feet, and a maximum loading rate of 4.85 gpm/ft2. The filters contain a 12-inch layer of silica sand and a 24-inch layer of anthracite coal. It should be noted that tertiary treatment is required due to the mass load limitations of the City’s NPDES Permit and not for the class limitations of the recycled water.



After gravity filtration, calcium hypochlorite is used for disinfection, immediately prior to entering the chlorine contact basin. The tablet chlorination system is manufactured by Accu-Tab. The tablets are dissolved in feed water, enter a solution tank, and then are introduced to the waste stream. Effluent from the tablet chlorination system flows by gravity to the chlorine contact basin. The chlorine contact basin is 67,500 gallons. The contact time in the basin at 2017 average irrigation season flow is approximately 1.4 hours. This has shown to be acceptable because the operators dose at a high rate between 5 and 12 mg/L and maintain a chlorine residual in the 0.3 to 8.8 mg/L range.



Disinfected effluent flows by gravity to the effluent pump station, where it is either land applied or discharged to the Molalla River, depending upon the time of year. The pump station houses two vertical turbine pumps with a total capacity between 500 and 7,000 gallons per minute (gpm). The pumps are Variable Frequency Drive (VFD) controlled. The effluent pump station is designed with provisions to add a third pump in the future. The wet well is a precast reinforced concrete 12-foot inner diameter manhole. A level transducer is included for liquid level measurement. 



The existing WWTP site plan is depicted in Figure 3.1.1. The WWTP process schematic is illustrated in Figure 3.1.2. Existing WWTP drawings and specifications are included in Appendix B.



Recycled Water Quantity



In 2015, from May through October, the total WWTP influent flow was 158 MG, and a total of 111 MG of recycled water was land applied. In 2016, from May through October, the total WWTP influent flow was approximately 197.5 MG, and a total of 110 MG of recycled water was land applied. The difference between the total influent dry weather flow and the recycled water land applied, is typically stored in the lagoons and eventually discharged, after tertiary treatment and disinfection, to the Molalla River outfall during the winter months. For more information about the quantity of recycled water, refer to Section 4. 



Recycled Water Quality



The WWTP will generate Class C recycled water. Class C standards, as specified in Table A3 of the NPDES Permit, are summarized in Table 3.1.1.



TABLE 3.1.1

QUALITY OF RECYCLED WATER

		Parameter

		Class C



		Oxidized

		Yes



		Disinfected

		Yes



		Total Coliform (organisms/100 mL)

		



		  7-day median

		23



		  Maximum in any sample

		-



		  Maximum in 2-consecutive samples

		240



		  Monitoring frequency

		1/week







The permittee is authorized to distribute recycled water if it is:

1. Treated and used according to the criteria listed in Table A3 of the NPDES Permit.



2. Managed in accordance with its DEQ approved Recycled Water Use Plan unless exempt as provided in Schedule D, Condition 3, of the NPDES Permit.



3. Used in a manner and applied at a rate that does not have the potential to adversely impact groundwater quality.



4. Applied at a rate and in accordance with site management practices that ensure continued agricultural, horticultural, or silvicultural production and does not reduce the productivity of the site.



5. Irrigated using sound irrigation practices to prevent:



A. Offsite surface runoff or subsurface drainage through drainage tile;



B. Creation of odors, fly and mosquito breeding, or other nuisance conditions; and



C. Overloading of land with nutrients, organics, or other pollutants.

















FIGURE 3.1.1

WWTP SITE PLAN
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FIGURE 3.1.2

WWTP PROCESS FLOW SCHEMATIC
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SECTION 4:  RECYCLED WATER MONITORING AND SAMPLING



City of Molalla		Section 4

Recycled Water Use Plan		Recycled Water Monitoring and Sampling



Section 4 describes the recycled water monitoring and sampling procedures for the Recycled Water Reuse Program per OAR 340-055-0025(1)(e). The City’s WWTP will produce Class C recycled water, in accordance with their NPDES Permit. 



4.1	Recycled Water Quantity



Class C recycled water will be produced at the WWTP during the recycled water irrigation season. Land application of recycled water will typically commence in June and continue through September. During unseasonably dry years, and based upon actual land application site conditions, irrigation may also occur in May and October. 



Current Quantity of Recycled Water



Based upon an analysis of the City’s Discharge Monitoring Reports (DMRs) between January 2014 and August 2017, the current average dry weather flow is 1.11 MGD. Monthly WWTP influent wastewater flows and the quantity of recycled water generated from May to October in 2016 is listed in Table 4.1.1.



TABLE 4.1.1

QUANTITY OF RECYCLED WATER (2016)


		Month

		Influent Flow (MG)

		Recycled Water Quantity (MG)



		May

		34

		0



		June

		30

		18.7



		July

		26.5

		32.5



		August

		24

		34.5



		September

		24

		23



		October

		59

		1.6



		Total

		197.5

		110.3







As reported in the City’s 2016 Recycled Water Use Summary, Table 4.1.2 summarizes the quantity of recycled water that was applied to each land application site during the 2016 irrigation season, as well as the individual site capacities, all based on the land application plans presented in Section 9.



TABLE 4.1.2

QUANTITY AND CAPACITY OF RECYCLED WATER BY SITE (2016)



		Parameter

		North Coleman Ranch Site

		South Coleman Ranch Site

		Cemetery

Site

		WWTP Site



		Total Million Gallons Irrigated (MG)

		55.6

		52.1

		0

		2.3



		Site Capacity (MG)

		121.7

		74.7

		1.5

		3.5



		% of Capacity 

		45.7%

		69.7%

		0%

		65.7%







The City is not allowed to discharge to waters of the state in May through October. Due to precipitation, usually the City cannot land apply recycled water in May or October. In May, wastewater is stored in the lagoons. After treatment and disinfection, the City mainly land applies recycled water in June through September. In October, partially treated wastewater is stored in the lagoons. The stored wastewater is further treated and disinfected prior to being discharged to the Molalla River outfall during the winter months. In general, the difference between the influent dry weather flows and the actual quantity of recycled water irrigated is stored in the lagoons and eventually discharged to the Molalla River outfall during the winter, to satisfy water balance requirements. 



Future Quantity of Recycled Water



As the City’s population grows, the City’s Recycled Water Use Plan will need to be kept current to address new circumstances in recycled water production, treatment processes, monitoring, the addition of new reuse sites, or changing/expanding uses. The scope of the RWUP pertains to existing flows, but some information concerning future dry weather flows and impacts to the City’s Recycled Water Use Plan is summarized herein. In 2043, average dry weather flows are projected to be approximately 1.9 MGD. Future land area requirements for application of recycled water are a function of the future mass load allocations associated with the Molalla River outfall, new reuse site characteristics, and several other factors. In the next 20 years, the amount of land required may need to increase by approximately 50 percent or more. Figure 4.1.1 shows the future quantity of recycled water, assuming that all influent flows in October are stored in the facultative/storage lagoons and eventually discharged to the Molalla River during the winter months. Based on the total capacity (201.5 MG) of the existing land application sites, the City currently has adequate land area to apply Class C recycled water until approximately 2025.



FIGURE 4.1.1

FUTURE QUANTITY OF RECYCLED WATER1





1. Total quantity of recycled water generated from May 1st to September 31st; assumes partially treated

wastewater is stored in lagoons in October and discharged to the Molalla River after further treatment 

during the winter months.



Recycled Water Flow Measurement

	

Total recycled water flows are measured using transit time/doppler meters on the effluent force main at the WWTP. At the WWTP, daily flows are recorded in the Supervisory Control and Data Acquisition (SCADA) system. Recycled water flows directed to the Cemetery and WWTP sites are measured 





manually by operational staff with mechanical flow meters located at each site. Recycled water flow for the Coleman Ranch sites are calculated by subtracting flow diverted to the other sites (Cemetery and WWTP). All flows are recorded in the City’s discharge monitoring reports. 



4.2	Recycled Water Quality



Recycled water permit limits, as set forth in the NPDES Permit, are presented in Table 4.2.1. The City intends to irrigate oxidized and disinfected Class C recycled water onto the North and South Coleman Ranch sites, WWTP site, and Cemetery site. 



TABLE 4.2.1

NPDES PERMIT (101514) Recycled Water LImits

OUTFALL 002 (May 1 – OCT 31)



		Class

		Level of Treatment

		Beneficial Uses



		C

		Oxidized and disinfected. Total coliform may not exceed:

· A median of 23 total coliform organisms per 100 mL, based on results of the last 7 days that analyses have been completed.

· 240 total coliform organisms per 100 mL in any two consecutive samples.

		· Class D and non-disinfected uses.

· Irrigation of processed food crops; irrigation of orchards or vineyards if an irrigation method is used to apply recycled water directly to the soil.

· Landscape irrigation of golf courses, cemeteries, highway medians, or industrial or business campuses.

· Industrial, commercial, or construction uses limited to: industrial cooling, rock crushing, aggregate washing, mixing concrete, dust control, nonstructural fire-fighting using aircraft, street sweeping, or sanitary sewer flushing. 







In accordance with the NPDES Permit, Table 4.2.2 summarizes the monitoring requirements that are required for Class C recycled water.



TABLE 4.2.2

Recycled Water Monitoring Requirements

OUTFALL 002 (May 1 – OCT 31)



		Item or Parameter

		Minimum Frequency

		Sample Type



		Flow (MGD) or quantity irrigated (inches/acre)

		Daily

		Measurement



		Flow meter calibration

		Annually

		Verification



		Quantity chlorine used (lbs)

		Daily

		Measurement



		Chlorine, total residual (mg/L)

		Daily

		Grab



		pH (standard units)

		2/week

		Grab



		Total Coliform (MPN1 per 100 mL)

		1/week

		Grab



		Nutrients (TKN2, NO2-N+NO3-N, NH3-N, Total Phosphorus)

		Quarterly

		Grab





1. MPN = Most Probable Number.

2. TKN = Total Kjeldahl Nitrogen.



The wastewater treatment facility is designed to produce effluent consistent with Class C requirements. Effluent Biochemical Oxygen Demand (BOD5) and Total Suspended Solids (TSS) sampling for the recycled water outfall is not required as part of the NPDES Permit. However, the recycled water must be oxidized and disinfected. The recycled water will be fully oxidized with a BOD5 and TSS of less than 30 mg/L, non-putrescible, and contain dissolved oxygen. Figure 4.2.3 shows the WWTP effluent as reported in the City’s 2016 Recycled Water Use Summary. 



TABLE 4.2.3

WWTP EFFLUENT QUALITY OUTFALL 002 (2016)



		Parameter

		Average

		Number of Tests 



		Total Coliform (organisms per 100 mL)

		8.26

		97



		pH

		7.12

		2/week



		Chlorine Residual (mg/L)

		5.09 

		When irrigating



		NO2-N + NO3-N (mg/L)

		7.95

		2 (June, Sept)



		TKN (mg/L)

		7.54

		2 (June, Sept)







For the purpose of demonstrating that the WWTP can produce effluent that is oxidized, effluent BOD5 and TSS data from the winter time is summarized herein. A summary of the City of Molalla’s WWTP effluent performance, with respect to effluent BOD5 and TSS, is provided in Figures 4.2.1 and 4.2.2, respectively. From the time period of January 2015 to June 2017, the average monthly effluent BOD5 concentration was less than 5 mg/L. For the same time period, the average monthly effluent TSS was less than 7.1 mg/L. 



FIGURE 4.2.1

HISTORICAL WWTP EFFLUENT BOD5 PERFORMANCE



















FIGURE 4.2.2

HISTORICAL WWTP EFFLUENT TSS PERFORMANCE







Sampling Methods



[bookmark: _GoBack]Recycled water is sampled prior to land application at the farthest point in the irrigation system at each site. In accordance with Class C sampling requirements, chlorine residual is sampled daily (when irrigating), and total coliform samples are pulled once per week. Testing for total coliform, pH, and chlorine residual are conducted at the City’s own laboratory. Coliform testing is performed using membrane filtration (US Environmental Protection Agency Method 10029 M-Coliblue 24 or IDEXX Quanti-Tray/2000 , or other DEQ approved methods for testing Coliform. The City uses a HACH Spectrophotometer, or other DEQ approved methods for testing, to test for TKN, Nitrite-N, Nitrate-N, Ammonia-N, and Total Phosphorus. Irrigation of recycled water is suspended if effluent quality is not in compliance with NPDES Permit limits.

Monthly Average Effluent BOD5 Concentration

Monthly Average Effluent BOD	42005	42036	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	8.2162500000000005	7.9587500000000011	6.6166666666666654	4.625	2.681	2.5265714285714287	2.5601250000000002	2.7199999999999998	2.617777777777778	4.8825000000000012	4.7144000000000004	2.6740000000000004	3.7477777777777783	2.8924999999999996	2.66	2.2075	2.9175	2.9833333333333329	2.7133333333333334	Date

Effluent BOD5 (mg/L)



Monthly Average Effluent TSS Concentration

Monthly Average Effluent TSS	42005	42036	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	6.4777777777777779	6.9749999999999996	10.297777777777778	6.222500000000001	11.357142857142858	10.755555555555555	7.8062499999999995	7.125	5.9	5.75	4.5999999999999996	4.5	8.06111111111111	11.824999999999999	9.1687499999999993	7.9937500000000004	6.0375000000000005	2.4499999999999997	2.2833333333333332	Date

Effluent TSS (mg/L)





Irrigation Season Recycled Water Quantity (MG)	2017	2020	2025	2030	2035	2040	2043	170.44199999999995	182.66909990944757	204.8939547238152	228.31922607908234	252.17321762752783	276.40448294597036	291.13530878357977	Year

Quantity of Recycled Water (MG)
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SECTION 5:  SYSTEM MAINTENANCE AND 

	CONTINGENCY PROCEDURES



City of Molalla		Section 5

Recycled Water Use Plan		System Maintenance and Contingency Procedures



[bookmark: _GoBack]5.1	Maintenance and Contingency



Section 5 describes how the WWTP equipment and processes will be maintained per OAR 340-055-0025(1)(f), as well as a description of contingency procedures per OAR 340-055-0025(1)(d). 



NPDES Permit requirements for Class C recycled water require that the effluent is fully oxidized, non-putrescible, and contains dissolved oxygen. The existing wastewater treatment facility is capable of producing higher quality effluent than Class C requirements. As evidence of the WWTPs capabilities, from the time period of January 2015 to June 2017, the monthly average effluent BOD5 and TSS was less than 5 mg/L and less than 7.1 mg/L, respectively. 



Operation and Maintenance Manual



The wastewater treatment plant is operated and maintained in accordance with the City of Molalla’s “Wastewater Treatment Facilities Operation and Maintenance Manual” as prepared by The Dyer Partnership in May 2017. Operators at the WWTP use the manufacturer suggested maintenance intervals and operational procedures for the equipment in operation at the WWTP. There are times, typically in May and October, when the WWTP is not allowed to discharge to waters of the state and rainfall prevents land application of recycled water. During these downtimes, the required maintenance at the WWTP is completed. 

Reliability and Redundancy



The recycled water system has a sufficient level of redundant treatment components and monitoring equipment to prevent inadequately treated recycled water from being used. The design of the wastewater treatment facility process equipment allows for flexibility of operation that enables permit compliance under varying circumstances. 

Short term storage of wastewater is provided in the facultative/storage lagoons for the retention of wastewater under adverse weather conditions or at other times when recycled water irrigation is precluded. The mechanical aspirators in the aeration basin, the transfer pump station, the Dissolved Air Flow (DAF) units, the gravity filters, and the effluent pump station are all designed for redundancy. 

In the event of a transfer or effluent pump failure, operational staff is automatically notified of the alarm condition through the Supervisory Control and Data Acquisition (SCADA) system. With only one pump operational, the transfer and effluent pump stations are capable of processing average dry weather flows. The DAF units and gravity filters were designed with similar redundant and alarm notification systems. 

Disinfection is the primary mechanism used for the destruction of pathogenic organisms to prevent the spread of waterborne diseases. Effluent from the gravity filters is disinfected with a tablet chlorination system and a 67,500 gallon chlorine contact basin. The chlorine dose is applied to achieve disinfection targets, and alarms are activated if the chlorine residual is outside specified limits. Irrigation of recycled water is also suspended if effluent quality is not in compliance with NPDES Permit limits.

In the event of an equipment or system failure, a generous inventory of spare motors, pneumatic valve actuators, and other common parts, is stocked at the WWTP, expediting repair or replacement procedures. 





Alarms, Controls, and Standby Power



The WWTP includes a SCADA system. Alarm devices are established in accordance with OAR 340-055-0030(2). The SCADA system is manufactured by CIMPLICITY and the hardware is manufactured by General Electric. The alarm dialer is manufactured by Antx Dialog Elite. In the event of an alarm condition, the alarm dialer proceeds to notify operational staff of the alarm condition(s). The following conditions will activate the alarm dialer:

· Headworks general alarm



· Aerated lagoon aeration systems general alarm



· Transfer pump station general alarm



· DAF units general alarm



· Gravity filters general alarm



· Operations building general alarm



· Chlorine contact basin general alarm



· Effluent pump station alarm



· Effluent pump station facility alarm



· Generator alarm



· WWTP intrusion alarm



· Chlorine residual is too high or too low alarm



· Power failure alarm

The alarm system will autodial a list of user defined phone numbers until the phone call is answered. If no one answers, the alarm system will re-call the list. City employees rotate on-call shifts. If there is no response by one of the on-call employees, the system will autodial other City Staff. When an alarm call is answered, the Antx Dialog Elite system informs the recipient of the active alarm condition. The alarm dialer system also has the capability of answering incoming calls. Upon receipt of a call, the system reports the alarm condition to the caller. 

A 750-kW generator located at the WWTP is capable of powering all essential treatment processes. The generator starts automatically and runs when power from the grid is lost. With this generator running, the WWTP can operate normally. Only one effluent pump is connected to the standby generator. 

The generator runs a weekly test cycle to ensure that it will start up and work properly in the event of a power loss. An alarm device is incorporated into the WWTP controls to provide warning of power loss. In accordance with the procedures set forth in the City’s WWTP Operation and Maintenance Manual, following a transfer of power to the standby generator, critical wastewater treatment process components are visually inspected to verify functionality and operation. 
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SECTION 6:  RECYCLED WATER STORAGE, TRANSMISSION, AND DISTRIBUTION



City of Molalla		Section 6

Recycled Water Use Plan		Recycled Water Storage, Transmission, and Distribution



Section 6 describes the recycled water transmission, storage, and distribution systems.



6.1	Recycled Water Storage



Recycled water storage is necessary to balance differences that occur in the generation and use of recycled water. The two lagoons at the WWTP total 25 acres and have a maximum operating depth of 12 feet. They are clay-lined and have a total capacity of approximately 98 Million Gallons (MG). This provides the City with water storage for irrigation purposes during the summer, as well as the ability to store some wastewater for eventual discharge, after treatment and disinfection, to the Molalla River outfall during the winter, all based upon current flows.



Three major variables impact the water balance for storage of wastewater. First, sludge depths in the lagoons should allow liquid depths in the facultative/storage lagoons to be drawn down to achieve equalization objectives. Second, the current NPDES Permit prohibits discharge to the Molalla River from May through October, even if river flows are high enough in the border months to achieve NPDES Permit dilution, temperature, and other water quality requirements. Third, the current NPDES Permit is based on an average wet weather flow of 1.92 MGD and is not representative of current flows. This ultimately restricts the City’s ability to discharge flows at rates necessary to satisfy a water balance. 



A water balance for the facultative/storage lagoons was prepared based upon:



· Current average dry weather flows.



· Precipitation data derived from the City of Molalla’s National Oceanic and Atmospheric Administration (NOAA) station.



· Evaporation data based on historical means for Corvallis in the Climatology Handbook (1969).



· No recycled water irrigation occurs in May and October.



· October flows are typically stored in the facultative/storage Lagoons #1 and #2 and eventually discharged to the Molalla River during the winter months.



· Leakage through the native clay lined facultative/storage Lagoons #1 and #2 based upon a lagoon leakage test performed by The Dyer Partnership in 2017.



The water balance assumes that the City can draw down the lagoons while maintaining the biological capacity and performance of the facultative lagoons and tertiary systems, and operationally adjust the liquid levels to a maximum liquid level of up to 12 feet. 



Since the City typically cannot irrigate in May and October, the maximum equalization (i.e. surge volume) requirements are primarily a function of the monthly influent flow in May and October. The most extreme design condition typically occurs when there is a high amount of precipitation in May or October. When there is a high amount of rainfall in May or October, rain induced Inflow and Infiltration (I/I) creates high wastewater flows, and wet conditions prevent land application of recycled 



water. Under these conditions, all of the influent wastewater received in May or October must be stored in the lagoons. For reference, historical monthly flows for October and May, from 2014 through 2016, are summarized in Table 6.1.1. 



TABLE 6.1.1

HISTORICAL INFLUENT FLOWS – MAY AND OCTOBER



		Year

		Monthly Flow – May (MG)

		Monthly Flow – October (MG)



		2014

		38

		35



		2015

		47

		21



		2016

		34

		59



		Average

		40

		38



		Maximum

		47

		59







The total available equalization volume, or surge volume, of Lagoons #1 and #2 is established by the liquid level of Lagoons #1 and #2 at the beginning of May or October. Table 6.1.2 lists the equalization volume associated with various lagoon liquid depths, and the corresponding allowable influent flow for May or October, assuming that no irrigation occurs in May or October. 



TABLE 6.1.2

ALLOWABLE MAY OR OCTOBER INFLUENT FLOW



		Lagoon #1 and #2 Liquid Depth (feet)1

		Equalization (feet)

		Equalization Volume (acre-feet)

		Allowable Influent Flow – May or October (MG)



		9

		3

		75

		24



		8

		4

		100

		33



		7

		5

		125

		41



		6

		6

		150

		49



		5

		7

		175

		57





1. Liquid depth of lagoons at beginning of May and October. Facultative lagoon performance deteriorates when the liquid level drops below seven to eight feet. 



Based on an analysis of the 2014 through 2016 discharge monitoring reports, on average, the City can satisfy a water balance by lowering the Lagoons #1 and #2 to a liquid depth between seven and eight feet. This provides up to 125 acre-feet of equalization storage. 



During wet months, more equalization is required because rain induced infiltration and inflow produce high flows, and rainfall prevents significant irrigation of recycled water. However, the lagoons operate optimally (biologically) at liquid levels greater than 7 feet. Lowering the lagoon liquid depths below optimum biological levels offers more storage, but biological treatment isn’t optimized. Consequently, under the current permit and during a wet May or October, the City is sometimes forced to discharge to the Molalla River outfall, in violation of the NPDES Permit. 

[bookmark: _GoBack]

6.2	Recycled Water Transmission, Distribution and Plumbing



Effluent from the chlorine contact basin flows by gravity to an effluent pump station, constructed in 2006. The pump station houses two vertical turbine pumps with a total capacity between 500 and 7,000 gpm. The effluent pump station is designed with provisions to add a third pump in the future. The wet well is a precast reinforced concrete 12-foot inner diameter manhole. The pumps are Variable Frequency Drive (VFD) controlled. An ultrasonic level controller is included for liquid level measurement. Summertime operation of the transfer pumps is based upon a pressure set point, typically between 100 to 104 psi.



The main irrigation line is the same force main that is used to discharge effluent to the Molalla River from November to April. It is constructed of 24-inch high-density polyethylene pipe and is 27,000 feet in length. The design capacity of the force main is 10.1 MGD. There are several irrigation risers throughout the Coleman Ranch sites. There is a separate valve for each line that allows one section to be isolated for repairs without having to shut down the entire system. The pipeline is a different size and color than the City’s water lines and it was routed as much as possible through areas devoid of City water lines to prevent accidental water hookups. Future expansion of the irrigation transmission system will be colored purple following the uniform color code of the American Public Works Association. 



Currently, there are three areas where there is a potential for cross connection; Highway 211 (Hwy 213 to Molalla Forest Road), Molalla Forest Road (MRM Entrance and Ona Way intersection), and Mathias Road (South City Limits to 8th Street). The City has a procedure in place for review of connections to the water system, including a plan review. There is separation on Hwy 211 with the water line on the north side of the street and the force main on the south side of the street. There is separation on Molalla Forest Road at the crossing. There is separation on Mathias Road with the water line on the west side of the road and the force main on the east side.



Figure 6.2.1, on the following page, is a schematic drawing of the recycled water distribution system. Irrigation submain layout, valve locations, moisture block locations, piezometer locations, and irrigation plans are included in Appendix J.























































FIGURE 6.2.1

RECYCLED WATER DISTRIBUTION
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SECTION 7:  PUBLIC HEALTH AND ENVIRONMENTAL CONTROLS



City of Molalla		Section 7

Recycled Water Use Plan		Public Health and Environmental Controls



Section 7 discusses potential public health and environmental concerns associated with Class C beneficial use of recycled water; including measures taken to control adverse effects on public health and the environment.

Multiple barriers are integrated into the Recycled Water Use Plan to prevent, to the extent practicable, the transmission of pathogens and harmful organic and inorganic contaminants contained in the recycled water disseminated to the public and environment. A combination of secondary and tertiary treatment processes, as well as disinfection systems, reduce pathogen and contaminant concentrations. 



Environmental controls, such as setbacks, access and exposure control, and site management practices are incorporated into the RWUP to protect the public and environment. 



7.1	Signs



All irrigation equipment and recycled water pipes will be labeled with signs that state “NON-POTABLE WATER.” Additionally, signs will be posted in both English and Spanish stating:



· “RECYCLED WATER USED – NOT SAFE FOR DRINKING”



· “AGUS DE REUSO - NO SALUDABLE BEBER”



· “IN ORDER TO CONSERVE WATER … RECYCLED WATER IN USE … DO NOT DRINK”



· “NO TOME EL AGUA”



· “WASH HANDS AFTER CONTACT”



· “LAVESE LAS MANOS DESPUES DE TOCAR”



Size lettering will be readable from an appropriate distance. A universal symbol for do not drink will be used. Signs will be posted around the perimeter at locations visible to the public and employees as well as access points to the sites. The signs will be durable and withstand the outdoor environment. All signs will be routinely inspected to ensure their purpose is maintained. 



7.2	Setbacks



Setback distances will be maintained in accordance with OAR 340-055-0012(5)(e). The following setbacks, based on Class C recycled water, are established, and used for determining usable acreage for each site.



· A minimum of 70 feet from the edge of the site used for irrigation and the site property line.



· A minimum of 100 feet from the edge of an irrigation site to a water supply source used for human consumption.



· Recycled water will not be sprayed within 70 feet of an area where food is being prepared or served, or where a drinking fountain is located.

Land application site plans that identify features that setbacks apply, as originally developed in the Consolidated Recycled Water Use Plan prepared by Brown and Caldwell (2015), are included in Appendix C. Amended land application site plans, based on Class C setback distances, are provided in Figures C.1 through C.4, also in Appendix C. 



7.3	Groundwater and Surface Water Protection



The recycled water will be land applied at rates that minimize the movement of contaminants to groundwater and do not adversely impact groundwater quality (OAR 340-055-0020). Irrigation systems have been designed to apply recycled water below agronomic and consumptive rates, and thus should not adversely affect groundwater. 



Piezometers that measure groundwater depth are installed at the North Coleman Ranch site and South Coleman Ranch site, as shown in Appendix M. If the depth to groundwater is less than one foot, recycled water irrigation operations will be terminated. 



Schedule A of the permit contains language prohibiting surface runoff or discharges to surface waters. To prevent surface water contamination, a setback distance of 70 feet was applied to all seasonal and permanent drainages. Additionally, this plan assumes that the soil moisture will be maintained at or below 90 percent of the AWC. Soil becomes saturated only when soil moisture exceeds 100 percent of the AWC, when all of the soil void space is displaced by water. When soil becomes completely saturated (i.e. moisture exceeds 100 percent of the AWC), surface run-off or movement of recycled water to groundwater could ensue. Soil moisture monitoring will be used as a site management tool for preventing and managing environmental impacts to surface water and groundwater. Soil moisture block locations for the South and North Coleman Ranch are provided in Appendix M.



7.4	Aerosol Mitigation



The transmission of pathogens via aerosols is a concern with recycled water use. The definition of an aerosol, as used by the National Institute for Occupational Safety and Health (NIOSH), is a suspension of tiny particles or droplets in the air, such as dusts, mists, or fumes. These particles may be inhaled or absorbed by the skin, and can sometimes cause adverse health effects for workers (NIOSH Division of Applied Research and Technology 2008).



Setbacks, access and exposure controls, and site management practices are incorporated into this plan to protect public health from aerosol exposure. To incorporate another level of protection, irrigation operations will be suspended if wind velocities exceed ten (10) mph. 



For determining wind velocity, the City of Molalla uses a Davis Vantage Pro weather station, located at the Water Treatment Plant, which provides 24 HR precipitation, wind direction, and wind speed. Additionally, for redundancy and data validation, a hand held Ambient Weather WM-2 is used. The hand held unit will be used to measure wind speed, temperature, and wind chill at the Coleman Ranch site, typically at the big guns. 



The operational approach is to first, at the beginning of each day, evaluate the wind speed and direction using the Davis Vantage Pro Weather Station. If conditions appear suitable for application of recycled water, in accordance with the RWUP, operational staff would proceed to the Coleman Ranch irrigation site. At the Coleman Ranch site, actual weather conditions will be obtained. If weather conditions, based on both the Davis Vantage Pro Weather Station and hand held unit are appropriate for irrigation, land application of recycled water will commence. 



Weather data will be recorded and logged from the Davis Vantage Pro Weather Station, as well as the hand-held unit. Instruments will be used in accordance with manufacturer recommendations.



7.5	Special Site Management Restrictions



Site management restrictions for Class C recycled water at agricultural sites include:



Public Access Restrictions (Class C)



· Grazing Livestock. Grazing animals are allowed without restriction on fields irrigating with Class A-D recycled water except if the animals are used for milk production [OAR 340-055-0012(4)(f)(A).



· In coordination with the property owners, irrigate will occur during off hours or during periods of low public contact.



· In accordance with OAR 340-055-0012(5)(f), when irrigating the cemetery, the public will be restricted from direct contact with the recycled water. 



· Irrigate only when conditions preclude the offsite migration of recycled water via transport by wind or surface water runoff.



· Install barriers such as fencing, tall vegetation, a cable, or other material strung around the perimeter of the application area.



· Post signage. For the North Coleman and South Coleman Ranch sites, signs are posted around the perimeter of the property and the site is completely fenced. Signs are posted strategically around the Cemetery site.



· [bookmark: _GoBack]Maintain setbacks. Setbacks are maintained at the North and South Coleman Ranch, and Cemetery sites in accordance with OARs.



· If harvesting hay occurs on the North of South Coleman Ranch, irrigation is prohibited for three days prior to swathing and harvesting. 
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SECTION 8:  RECORDS AND REPORTS



The City maintains records of the following information at the Wastewater Treatment Plant office for a minimum of three years:



· Effluent quality monitoring;



· Recycled water system performance;



· Ongoing system maintenance records;



· Inspection records; and



· Monthly quantity of recycled water irrigated at each site. 



According to the NPDES Permit, the City is required to submit monthly monitoring reports to DEQ, which include any monitoring related to recycled water irrigation. In addition, the City submits an annual recycled water report that summarizes recycled water quantity and quality data, and operations and maintenance information for the irrigation season, by no later than January 15th of each year. The annual report must describe the effectiveness of the system in complying with the approved Recycled Water Use Plan, the rules included in OAR 340-055, the permit limits, and conditions for recycled water. The annual report must include monitoring data for the previous year. Information in the annual report may include, but is not limited to: 



· Description of changes to treatment facilities;



· Description of changes to processes specific to production of recycled water;



· Weather data; 



· Results of site inspection reports;



· Description of any operational problems (e.g., system upsets, overflows, etc.) and the corrective actions taken;



· Description of changes in the beneficial purpose (e.g., crop changes, water delivery times, supplemental water sources, etc.);



· Location and amount of recycled water used for each beneficial purpose;



· Recycled water volume produced;



· Recycled water characteristics including bacteria and other required monitoring results;



· Results from any site monitoring (e.g., soil monitoring);



· Any planned or anticipated changes to the treatment facility equipment or operations during the next calendar year; and



· [bookmark: _GoBack]Description of any proposed or anticipated changes in water reuse operations, including major changes in agricultural practices, such as crops. 
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SECTION 9:  LAND APPLICATION PLAN



City of Molalla		Section 9

Recycled Water Use Plan		Land Application Plan



Management approaches for land application of recycled water are directed to ensure irrigation water is used in a responsible manner and protects the public and environment. Section 9 summarizes soil information, water balance calculations, nitrogen loading rate calculations, irrigation system descriptions and management procedures, soil moisture block plans, and startup and shut down procedures for all of the land application sites.



Climate



The Molalla area has a temperate maritime climate with dry, moderately warm summers and wet, mild winters. The temperature ranges from an average high of 81°F in July to an average low of 33°F in January. The average annual rainfall is 47 inches, over 75percent of which falls from November to April, on average. 



9.1	North Coleman Ranch Site



The North Coleman Ranch site is located immediately east of the Molalla Urban Growth Boundary (UGB). Mathias Road runs along the west edge of the site and Feyrer Park Road runs along the south edge. Feyrer Road separates the North Coleman Ranch site from the South Coleman Ranch site. 



The North Coleman Ranch site is owned by Coleman Corrals, Incorporated and includes several tax lots, as shown in Appendix D. Appendix D also includes a table that lists the legal descriptions for each tax lot. All tax lots are zoned for exclusive farm use. The site is primarily used for cattle grazing (pasture) with some hay production. As depicted in Figure C.1 in Appendix C, useable land for irrigation was estimated to be 270 acres. Signs are posted around the perimeter of the property and the site is completely fenced. 



Water Right Registration



In accordance with ORS 537.132(2), any person using or intending to use recycled water must file a Registration of Recycled Water Use with the Oregon Water Resources Department (WRD). A registration of recycled water use for the North Coleman Ranch site is included in Appendix E.



Soils



The predominant soil is Sawtell silt loam, which comprises 88 percent of the site. The Natural Resources and Conservation Service (NRCS) soil report for the North Coleman Ranch site is presented in Appendix F. The most limiting Ksat value (0.03 inch per hour) is found at a depth of 15 inches in the Dayton silt loam soil that comprises eight percent of the site. The average Available Water Capacity (AWC), as specified in the Consolidated Recycled Water Use Plan (2015) and provided in Appendix G, was calculated to be 7.4 inches. 



Water Balance



Water balances were developed in the Consolidated Recycled Water Use Plan (2015) and are included in Appendix H. The water balances are based upon net irrigation data as set forth in Oregon State University 

Extension publication 8530, “Oregon Crop Water Use and Irrigation Requirements.” Net evapotranspiration (Net ET) data was used for pasture crop and based upon a five out of ten year probability (50 percent probability), the most conservative values. 



The irrigation management plan ensures that crops receive suitable water while safeguarding against runoff due to saturated soil conditions. Soil becomes saturated only when soil moisture exceeds 100 percent of the AWC, when all of the soils void space is displaced by water. This plan assumes that the soil moisture will be maintained at or below 90 percent of the AWC. The 90 percent AWC for the North Coleman Ranch site is 6.66 inches. The water balances take into account historic climate data, vegetation/crops, agricultural practices, and the soil AWC. During the irrigation season, including May and October, the total gross irrigation capacity of the North Coleman Ranch site is 16.60 inches. Table 9.1.1 summarizes the monthly gross irrigation allowances for the North Coleman Ranch site. 



TABLE 9.1.1

NORTH COLEMAN RANCH SITE WATER BALANCE SUMMARY

		Component

		Units

		May

		June

		July

		Aug.

		Sept.

		Oct.

		Total



		Net ET

		inches

		1.65

		2.56

		5

		3.98

		1.3

		0.16

		14.85



		Soil Moisture

		inches

		5.55

		6.66

		6.66

		6.66

		6.66

		6.66

		



		Net Irrigation1 

		inches

		1.11

		2.56

		5

		3.98

		1.3

		0.16

		



		[bookmark: _GoBack]Gross Irrigation2 

		inches

		1.31

		3.01

		5.88

		4.68

		1.53

		0.19

		16.60





1. Net irrigation required to maintain 90% AWC.

2. Gross irrigation required to maintain 90% AWC; assumes 85% irrigation efficiency factor for spray irrigation systems. 



Nitrogen Loading



Nutrients are applied below agronomic rates and will not result in public health or environmental impacts. Nutrient loading accounts for the nitrogen and phosphorus needs of the crop and that supplied in the recycled water. Ammonia and nitrate nitrogen are readily available to plants and provide immediate fertilizer value. Phosphorus concentrations are generally not a concern, and irrigation rates will not result in surface water runoff or erosion that may carry phosphorus-laden soils or water to surface waters. 



Recycled water characteristics were derived from the City’s 2016 Recycled Water Use Summary. According to the 2016 Recycled Water Use Summary, the average WWTP effluent Total Kjeldahl Nitrogen (TKN) was approximately 7.5 mg/L. The average WWTP effluent nitrite and nitrate (NO2-N + NO3-N) was approximately 7.95 mg/L. The required nitrogen (lb-N/acre) agronomic uptake rate for pasture hay, as defined in the OSU Fertilizer Guide (FG 63), is 100 to 120 lb-N/acre. At a gross irrigation rate of 16.6 inches/acre, and assuming a recycled water total nitrogen (TN) of 15 mg/L, the nitrogen loading rate is approximately 56 lb-N/acre. As such, the hydraulic loading rate controls the application of recycled water, not the Nitrogen loading rate. Nitrogen loading calculations are presented in Appendix I.



Irrigation System



The effluent pump station, located at the WWTP, is used to pump recycled water from the WWTP to the North Coleman Ranch site. There are 23 risers at the North Coleman Ranch site and there are isolation valves at each sub main. A diagram of the force main and sub mains is presented in Appendix J. The effluent force main at the WWTP is maintained at a pressure between 100 and 110 pounds per square inch (psi); which correlates to 40 to 60 psi at the North Coleman Ranch site. Irrigation at the North Coleman Ranch site is accomplished using hand-set aluminum pipe with Rain Bird sprinklers, three large hard hose reel systems (i.e. traveling guns), and one small traveling gun. The three SR150 Big Guns are fitted with 150T Taper Boar Nozzles (one nozzle is 1.1-inch, and the other two are 1.2 inch) manufactured by Nelson Irrigation. The Big Guns are operated, via booster pumps, at 90 to 100 psi, and a 24 degree trajectory. The spray height is approximately 20 to 30 ft. The spray diameter is approximately 400 feet or less for the 1.1-





inch nozzle, and 420 feet or less for the 1.2-inch nozzle. Additional information pertaining to the performance of the Big Guns is provided in Appendix M. Hand-set aluminum systems are generally operated at 40 to 60 psi, and use Rain Bird sprinklers (model numbers vary). 



Irrigation Rates and Scheduling



Hand lines and traveling guns are used to irrigate the North Coleman Ranch site. The gross irrigation rate is 3.6 in/ac for the hand lines and 1.9 in/ac for the traveling guns. The application rate assumes a 12 hour set for the hand lines. For the traveling gun, the application rate assumes a gun retrieval velocity of one foot per minute. Application rate calculations for traveling guns and hand lines are included in Appendix K. 



During months where the allowable gross irrigation capacity is considerably less than the gross irrigation rate for the hand lines, only the traveling guns will be used to irrigate. In May and September, the traveling gun retrieval rate must increase from one to two feet per minute, to not exceed the allowable gross irrigation capacity. In June, also to maintain the allowable AWC, the hand lines will operate at less than ten hours per day. 



Soil Moisture Blocks



OAR 340-055 does not specify requirements for site monitoring at agricultural irrigation sites. However, DEQ recommends soil monitoring before application of recycled water begins. Soil moisture monitoring is a useful site management tool for preventing and managing environmental impacts to surface water and groundwater. The City will periodically conduct soil monitoring as a tool to guide irrigation operations.



The North Coleman Ranch site has soil moisture blocks installed, typically at 6-inch to 12-inch, throughout the various irrigation zones. The limits of each irrigation zone are provided in Appendix M. The North Coleman Ranch site is divided into five irrigation sections (1 through 5). As a guide for determining recycled water application rates, the soil moisture blocks will be read periodically during the irrigation season. The average AWC will be determined for a particular section, and then Figure 9.1.1 will be used as a reference to determine the approximate and allowable gross irrigation rate. Irrigation is allowed until the soil moisture block reaches 90 percent of the AWC, for the particular site. Typically, the soil moisture blocks will be read following rain events. The owner’s manual for the Delmhorst (KS-D1 gypsum) moisture blocks is also included in Appendix M.

































FIGURE 9.1.1

MAXIMUM GROSS IRRIGATION1 VS. SOIL MOISTURE BLOCK PERCENTAGE OF AWC

NORTH COLEMAN RANCH SITE





1. Gross irrigation required to maintain 90% AWC; assumes 85% irrigation efficiency

factor for spray irrigation systems. Refer to Appendix N for additional details. 



Startup and Shut Down Procedures



The DAF units, gravity filters, and disinfection system are operated year round; therefore startup and shutdown procedures at the wastewater treatment plant are not applicable. Prior to the beginning of the irrigation season, all valves, pipes, and sprinklers are inspected for proper functionality. Shut down procedures mainly consist of draining of the irrigation pipes.



Site Monitoring



Site monitoring activities for the North Coleman Ranch site consists of the following:



· Recycled water monitoring as discussed throughout this plan.



· Measure depth to groundwater to ensure that the groundwater depth is at least one foot deep before irrigating. 



· Record soil moisture readings as described above to calculate maximum allowable gross irrigation rate for each irrigation section. 



· Document irrigation rate (gallons/day and inches/acre) and date. 



· Visually observe site daily to ensure there is no ponding or runoff. 



9.2	South Coleman Ranch Site



The South Coleman Ranch site is located immediately south of the North Coleman Ranch, south of Feyrer Park Road. The South Coleman Ranch site is owned by Coleman Corrals, Incorporated and includes two tax lots, as shown in Appendix D. Appendix D also includes a table that lists the legal descriptions for each tax lot. All tax lots are zoned for exclusive farm use. The site is primarily used for cattle grazing (pasture) with some hay production. As depicted in Figure C.2 in Appendix C, useable land for irrigation was estimated to be 163 acres. A registration of recycled water use is presented in Appendix E. Signs are posted around the perimeter of the property and the site is completely fenced. 



Soils



The predominant soil is Dayton silt loam, which comprises 91 percent of the site. The NRCS soil report for the South Coleman Ranch site is presented in Appendix F. The soil has a Ksat value of 1.3 in/hr in the top 6 inches. The most limiting Ksat value (0.03 inch per hour) is found at a depth of 15 inches. The average AWC, as specified in the Consolidated Recycled Water Use Plan (2015) and provided in Appendix G, was calculated to be 5 inches. 



Water Balance



Water balances were developed in the Consolidated Water Use Plan (2015), and included in Appendix H. The irrigation management premise ensures that crops receive suitable water while ensuring that no runoff occurs due to saturated soil conditions. Soil becomes saturated only when soil moisture exceeds 100 percent of the AWC, when all of the soils void space is displaced by water. This plan assumes that the soil moisture will be maintained at or below 90 percent of the AWC. The 90 percent AWC for the South Coleman Ranch site is 4.5 inches. The water balances take into account historic climate data, vegetation/crops, agricultural practices, and the soil AWC. As set forth in the Consolidated Recycled Water Use Plan (2015), during the irrigation season, including May and October, the total gross irrigation capacity of the South Coleman Ranch site is 16.88 inches. Table 9.2.1 summarizes the monthly gross irrigation allowances for the South Coleman Ranch site.



TABLE 9.2.1

SOUTH COLEMAN RANCH SITE WATER BALANCE SUMMARY

		Component

		Units

		May

		June

		July

		Aug.

		Sept.

		Oct.

		Total



		Net ET

		inches

		1.65

		2.56

		5

		3.98

		1.3

		0.16

		14.85



		Soil Moisture

		inches

		3.15

		4.5

		4.5

		4.5

		4.5

		4.5

		



		Net irrigation1 

		inches

		1.35

		2.56

		5

		3.98

		1.3

		0.16

		



		Gross irrigation2 

		inches

		1.59

		3.01

		5.88

		4.68

		1.53

		0.19

		16.88





1. Net irrigation required to maintain 90% AWC.

2. Gross irrigation required to maintain 90% AWC; assumes 85% irrigation efficiency factor for spray irrigation systems.



Nitrogen Loading



At a gross irrigation rate of 16.88 inches/acre, and assuming a WWTP effluent TN of 15 mg/L, the Nitrogen loading rate is approximately 57 lb-N/acre. As such, the hydraulic loading rate controls the application of recycled water, not the Nitrogen loading rate. Nitrogen loading calculations are presented in Appendix I.



Irrigation System, Rates, and Scheduling



The effluent pump station, located at the WWTP, is used to pump recycled water from the WWTP to the South Coleman Ranch site. There are 17 risers at the South Coleman Ranch site and there are isolation valves at each sub main. A diagram of the force main and sub mains is presented in Appendix J. The effluent force main at the WWTP is maintained at a pressure between 100 to 110 psi, which correlates to 40 to 60 psi at the South Coleman Ranch site. Booster pumps on the hard hose reels increase the pressure to between 90 and 100 psi. Due to the large percentage of Dayton soil and gross irrigation allowances, only traveling guns are used for irrigation at the South Coleman Ranch site. Big Guns (SR150), as manufactured by Nelson Irrigation, are used and fitted with 150T Taper Boar Nozzles.  The spray height is between 20 to 30 feet (approximately). The spray diameter is approximately 400 feet or less when using the 1.1-inch nozzle, and 420 feet or less when using the 1.2-inch nozzle. Additional information pertaining to the performance of the Big Guns is provided in Appendix M. In May or September, the traveling gun retrieval rate must increase from one to two feet per minute, to not exceed the gross irrigation capacities listed in Table 9.2.1.



Soil Moisture Blocks



The South Coleman Ranch is divided into three irrigation zones (5 through 8), as shown in Appendix M. Moisture blocks, typically installed at 6-inches to 12-inches, are located throughout the South Coleman Ranch. Periodically, during the irrigation season, the moisture blocks are read, and then the average AWC reading will be determined for each section. Figure 9.2.1 will then be used to calculate the allowable gross irrigation as a function of the moisture block readings. Irrigation is allowed until the soil moisture block reaches 90 percent of the AWC, for the particular site. Typically, the soil moisture blocks will also be read following rain events. 



FIGURE 9.2.1

MAXIMUM GROSS IRRIGATION1 VS. SOIL MOISTURE BLOCK PERCENTAGE OF AWC

SOUTH COLEMAN RANCH SITE





1. Gross irrigation required to maintain 90% AWC; assumes 85% irrigation 

efficiency factor for spray irrigation systems.



Startup and Shut Down Procedures



Startup and shut down procedures are identical to those described for the North Coleman Ranch site. 



Site Monitoring



Site Monitoring procedures are identical to those outlined for the North Coleman Ranch site. 





9.3	WWTP Site



The WWTP site consists of two tax lots that are owned by the City, as shown in Appendix D. As depicted in Figure C.3 in Appendix C, useable land for irrigation was estimated to be 8.1 acres. The WWTP uses Class C for irrigating hay and pasture. A registration of recycled water use is presented in Appendix E. Signs are posted around the perimeter of the property and the site is completely fenced. 



Soils



The predominant soil is Aloha silt loam, which comprises 89 percent of the site. The NRCS soil report for the WWTP site is presented in Appendix F. The soil has a Ksat value of 1.3 in/hr in the top 6 inches. For the WWTP site the most limiting Ksat value (0.39 inch per hour) is found at a depth of 8 inches. The average AWC, as specified in the Consolidated Recycled Water Use Plan (2015) and provided in Appendix G, was calculated to be 11.9 inches. 



Water Balance



Water balances were developed in the Consolidated Water Use Plan (2015), and included in Appendix H. The irrigation management premise ensures that crops receive suitable water while ensuring that no runoff occurs due to saturated soil conditions. Soil becomes saturated only when soil moisture exceeds 100 percent of the AWC, when all of the soils void space is displaced by water. This plan assumes that the soil moisture will be maintained at or below 90 percent of the AWC. The 90 percent AWC for the WWTP site is 10.71 inches. The water balances take into account historic climate data, vegetation/crops, agricultural practices, and the soil AWC. As set forth in the Consolidated Recycled Water Use Plan (2015), during the irrigation season, including May and October, the total gross irrigation capacity of the WWTP site is 16.07 inches. Table 9.3.1 summarizes the monthly gross irrigation allowances for the WWTP site.



TABLE 9.3.1

WWTP SITE WATER BALANCE SUMMARY

		Component

		Units

		May

		June

		July

		Aug.

		Sept.

		Oct.

		Total



		Net ET

		inches

		1.65

		2.56

		5

		3.98

		1.3

		0.16

		14.85



		Soil Moisture

		inches

		10.05

		10.71

		10.71

		10.71

		10.71

		10.71

		



		Net irrigation1 

		inches

		0.66

		2.56

		5

		3.98

		1.3

		0.16

		



		Gross irrigation2 

		inches

		0.78

		3.01

		5.88

		4.68

		1.53

		0.19

		16.07





1. Net irrigation required to maintain 90% AWC.

2. Gross irrigation required to maintain 90% AWC; assumes 85% irrigation efficiency factor for spray irrigation systems.



Nitrogen Loading



At a gross irrigation rate of 16.07 inches/acre, and assuming a WWTP effluent TN of 15 mg/L, the Nitrogen loading rate is approximately 55 lb-N/acre. As such, the hydraulic loading rate controls the application of recycled water, not the Nitrogen loading rate. Nitrogen loading calculations are presented in Appendix I.



Irrigation System, Rates, and Scheduling



The effluent pump system consists of a 40-hp pump that produces about 60 psi to operate pop-up sprinklers located on the dikes and hand-set irrigation pipe with sprinklers that are used for irrigating the remainder of the site. The pop-up sprinklers are manufactured by Rain Bird (model numbers vary) and typically operate at a spray height of approximately five to ten feet, and a spray diameter of approximately 20 to 30 feet, or less. Sometimes, a small traveling gun is used. Information pertaining to the spray diameter for the traveling gun is provided in Appendix M. The irrigation system can also use recycled water from the effluent force main line that provides water to the Coleman Ranch and Cemetery sites. 



Monthly gross irrigation allowances, as summarized in Table 9.3.1, will be used as guidance for dictating actual irrigation rates at the WWTP site. For example, if irrigation occurs in June, gross irrigation will not exceed 3.01 in/ac.



Startup and Shut Down Procedures



Irrigation of recycled water at the WWTP site only occurs after irrigation commences at the North and South Coleman Ranch sites. All of the recycled water in the force main associated with the WWTP site irrigation system drains back into the aeration basin. 



Site Monitoring



Site Monitoring procedures are identical to those outlined for the North and South Coleman Ranch sites. 



9.4	Cemetery Site



The Cemetery site is located approximately one mile southeast of the South Coleman Ranch site, at the end of Adams Cemetery Road. The site includes one tax parcel owned by Adams Cemetery Association, as shown in Appendix D. The tax lot is zoned for exclusive farm use. As depicted in Figure C.4 in Appendix C, useable land for irrigation was estimated to be 3.4 acres. The Cemetery uses Class C for irrigating grass. A registration of recycled water use is presented in Appendix E. Signs are posted around the perimeter of the property and the site is completely fenced. 



Soils



The predominant soil is Nekia silty clay loam, which comprises 98 percent of the site. The NRCS soil report for the Cemetery site is presented in Appendix F. The soil has a Ksat value of 0.4 in/hr in the top 6 inches, which is greater than the flow rate for the solid set irrigation set irrigation system used at the Cemetery Site (0.24 in/hr), as shown in Appendix O. The average AWC, as specified in the Consolidated Recycled Water Use Plan (2015) and provided in Appendix G, was calculated to be 6.2 inches. 



Water Balance



Water balances were developed in the Consolidated Water Use Plan (2015), and included in Appendix H. The irrigation management premise ensures that grass receive suitable water while ensuring that no runoff occurs due to saturated soil conditions. Soil becomes saturated only when soil moisture exceeds 100 percent of the AWC, when all of the soils void space is displaced by water. This plan assumes that the soil moisture will be maintained at or below 90 percent of the AWC. The 90 percent AWC for the Cemetery site is 5.58 inches. The water balances take into account historic climate data, vegetation/crops, agricultural practices, and the soil AWC. As set forth in the Consolidated Recycled Water Use Plan (2015), during the irrigation season, including May and October, the total gross irrigation capacity of the Cemetery site is 16.74 inches. Table 9.4.1 summarizes the monthly gross irrigation allowances for the Cemetery site.





TABLE 9.4.1

CEMETERY SITE WATER BALANCE SUMMARY



		Component

		Units

		May

		June

		July

		Aug.

		Sept.

		Oct.

		Total



		Net ET

		inches

		1.65

		2.56

		5

		3.98

		1.3

		0.16

		14.85



		Soil Moisture

		inches

		4.35

		5.58

		5.58

		5.58

		5.58

		5.58

		



		Net irrigation1 

		inches

		1.23

		2.56

		5

		3.98

		1.3

		0.16

		



		Gross irrigation2 

		inches

		1.45

		3.01

		5.88

		4.68

		1.53

		0.19

		16.74





1. Net irrigation required to maintain 90% AWC.

2. Gross irrigation required to maintain 90% AWC; assumes 85% irrigation efficiency factor for spray irrigation systems.



Nitrogen Loading



At a gross irrigation rate of 16.74 inches/acre, and assuming a WWTP effluent TN of 15 mg/L, the Nitrogen loading rate is approximately 57 lb-N/acre. As such, the hydraulic loading rate controls the application of recycled water, not the Nitrogen loading rate. Nitrogen loading calculations are presented in Appendix I.



Irrigation System, Rates, and Scheduling



The same pumps that convey recycled water to the North and South Coleman Ranch sites are used to irrigate the Cemetery site. A 20-hp booster pump is also used to convey water to the site. The irrigation line is tied into a solid set system of pop-up sprinklers. The pop-up sprinklers are manufactured by Rain Bird (model numbers vary) and typically operate at a spray height of approximately 5 to 10 feet, and a spray diameter of approximately 20 to 30 feet, or less. There is one faucet remaining on site that uses City water for flowers when recycled water is not available. It is posted “Contaminated Water Do Not Drink.” A backflow preventer is installed to prevent any cross contamination.



Monthly gross irrigation allowances, as summarized in Table 9.4.1, will be used as guidance for dictating actual irrigation rates at the Cemetery site. For example, if irrigation occurs in September, gross irrigation will not exceed 1.53 in/ac. 



Startup and Shut Down Procedures



Startup and shut down procedures are identical to those described for the North and South Coleman Ranch sites. 



Site Monitoring



Site Monitoring procedures are identical to those outlined for the North and South Coleman Ranch sites. 



9.5	Total Capacity of Recycled Water Irrigation Sites



Assuming that some irrigation can occur in May and October, the total capacity of the North Coleman Ranch site, South Coleman Ranch site, WWTP site, and Cemetery site is 201.5 MG. If no irrigation occurs in May and October the total capacity is reduced to 182.3 MG. A summary of the land application site capacity calculations is included in Appendix P. Table 9.5.1 summarizes the useable acreage and recycled water capacity for each land application site. Table 9.5.2 lists the total monthly capacity for each of the land application sites.



TABLE 9.5.1

LAND APPLICATION SITE SUMMARY



		Site

		Usable Acreage (Acres)

		Recycled Water Capacity (MG)



		North Coleman Ranch Site 

		270

		121.7



		South Coleman Ranch Site 

		163

		74.7



		Cemetery Site 

		3.4

		1.55



		WWTP Site

		8.1

		3.53



		Total

		444.5

		201.5







TABLE 9.5.2

MONTHLY CAPACITY OF LAND APPLICATION SITES



		Site

		May

		June

		July

		Aug

		Sept

		Oct



		North Coleman Ranch Site (MG)

		9.6

		22.1

		43.1

		34.3

		11.2

		1.4



		South Coleman Ranch Site (MG)

		7.0

		13.3

		26.0

		20.7

		6.8

		0.8



		Cemetery Site (MG)

		0.13

		0.28

		0.54

		0.43

		0.14

		0.02



		WWTP Site (MG)

		0.17

		0.66

		1.29

		1.03

		0.34

		0.04



		Total Monthly Capacity (MG)

		16.9

		36.3

		71.0

		56.5

		18.5

		2.3







Figure 9.5.1 shows the monthly influent wastewater flows for 2015 and 2016, as well as the total monthly capacity of the irrigation sites. 



FIGURE 9.5.1

MONTLY INFLUENT FLOWS VERSUS MONTHLY CAPACITY OF LAND APPLICATION SITES







Maximum Gross Irrigation (inches)	0.3	0.4	0.5	0.6	0.7	0.8	0.9	3.5294117647058822	2.9411764705882355	2.3529411764705883	1.7647058823529411	1.1764705882352942	0.58823529411764708	0	Moisture Block - % of AWC

Maximum Gross Irrigation (inches)



Monthly Influent Flows Versus Monthly Irrigation Capacity

Monthly Total Irrigation Capacity (MG)	May	June	July	Aug	Sept	Oct	16.947300171999998	36.330558529999998	70.971323640000008	56.487380039999998	18.467028089999999	2.2932910699999995	2015 Monthly Influent Wastewater Flow (MG)	May	June	July	Aug	Sept	Oct	47.5	26.85	21.8	20.38	20.399999999999999	20.8	2016 Monthly Influent Wastewater Flow (MG)	May	June	July	Aug	Sept	Oct	34	30	26.5	24	24	59	Month 

Million Gallons (MG)





Maximum Gross Irrigation (inches)	0.3	0.4	0.5	0.6	0.7	0.8	0.9	5.2235294117647051	4.3529411764705879	3.4823529411764707	2.6117647058823525	1.7411764705882358	0.87058823529411689	0	Moisture Block - % of AWC

Maximum Gross Irrigation (inches)
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