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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 

Jake Ehredt WWTP Operator Lead (503) 829-5407 jehredt@cityofmolalla.com 
James Clifton WWTP Operator 1 (503) 829-5407 jclifton@cityofmolalla.com 
Public Works Emergency On-Call Staff (503) 829-4160 - 

 
 
 

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

Jake Ehredt WWTP Operator 
Lead 

12424 South Tolliver Road, 
Molalla, Oregon 97038 (503) 829-5407 

James Clifton WWTP Operator 1 12424 South Tolliver Road, 
Molalla, Oregon 97038 (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 

 

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. 

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. 
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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/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.  
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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. 
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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 
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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 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  
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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 
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 
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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 
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FIGURE 4.2.2 
HISTORICAL WWTP EFFLUENT TSS PERFORMANCE 

 

 
 

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. 

0

2

4

6

8

10

12

14

Jun-14 Dec-14 Jul-15 Jan-16 Aug-16 Mar-17 Sep-17

Ef
flu

en
t T

SS
 (m

g/
L)

 

Date 

Monthly Average Effluent TSS Concentration 

Monthly Average Effluent TSS



SECTION 5: 
SYSTEM MAINTENANCE &  
CONTINGENCY PROCEDURES 
 

 

 

 

 

 

 

 

 

 

 

 



SECTION 5:  SYSTEM MAINTENANCE AND  
 CONTINGENCY PROCEDURES 
 

 
The Dyer Partnership, Engineers & Planners, Inc. 5-1 
 

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.  
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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: 

• 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 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  
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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.  
 

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.  
 
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 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. 
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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: 
 

• 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 
 

• Description of any proposed or anticipated changes in water reuse operations, including major 
changes in agricultural practices, such as crops.  
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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.  

 
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  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- 
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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 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 
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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. 
 

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 
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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 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.  
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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 10.71 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 
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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 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. 
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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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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
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APPENDIX F: NRCS SOILS REPORT 
 

 

 

 

 

 

 

 

 











































































  
APPENDIX G: SUMMARY OF SOIL PROPERTIES 
 

 

 

 

 

 

 

 

 



Molalla RWUP Amendment
Project No. 100.31

Soil Types

low end in/hr high end in/hr average in/hr

North Coleman 17 Clackamas silt loam somewhat poorly 4 6.9 0.3 1.3 0.2 0.57 0.39 7
North Coleman 29 Dayton silt loam poorly drained 8 4.5 0.4 1.3 0 0.06 0.03 15
North Coleman 79B 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 1.3 0 0.06 0.03 15
South Coleman 79B 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 0.4 0.2 0.57 0.39 0
Cemetery 92F Xerochrepts well drained 2 8 0.2 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 1.3 0.2 0.57 0.39 22
WWTP 84 Wapato silty clay loam poorly drained 1 10.3 0.1 1.1 0.2 0.57 0.39 45

Depth of most limiting layer, in

7.4

5

6.2

11.9

Ksat (most limiting layer)AWC (inches) AWC Weighted Fraction (inches) Average AWC (inches) Ksat (top 6 inches) in/hrSite Soil Type No. Soil Type Name Drainage Class Area Covered (%)
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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 1.3 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. 122Site Capacity (MG)



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. 75Site Capacity (MG)



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. 1.6Site Capacity (MG)



City of Molalla
RWUP Amendment
Project No. 100.31

Water Balance 
Site WWTP Site

Soil Average AWC (100%) 11.9 inches
Soil Average AWC (90%) 10.71 inches
Useable Acres 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. 3.5Site Capacity (MG)
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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
lbs 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
lbs 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 3.4 3.4 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 1.5

Effluent TN, mg/L 15 15 15 15 15 15
lbs 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
lbs N/acre 3 10 20 16 5 1 55
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City of Molalla
Recycled Water Use Plan Amendment
Project 100.31

Soil Moisture Block Irrigation Calculations

North Coleman
AWC for the field 90% of AWC Maximum gross

irrigation allowed
(percent of AWC) (inches)a (inches) (inches) (inches)b

0.60 4.44 7.40 6.66 2.61
aAverage AWC reading (inches) = Average AWC reading (percent of AWC) x AWC for the field (inches).
bMaximum gross irrigation allowed (inches) = 90% of AWC (inches) - Average AWC reading (inches).
  Assumes 85% irrigation efficiency.
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City of Molalla
Recycled Water Use Plan Amendment
Project 100.31

Soil Moisture Block Irrigation Calculations

South Coleman
AWC for the field 90% of AWC Maximum gross

irrigation allowed
(percent of AWC) (inches)a (inches) (inches) (inches)b

0.50 2.50 5.00 4.50 2.35
aAverage AWC reading (inches) = Average AWC reading (percent of AWC) x AWC for the field (inches).
bMaximum gross irrigation allowed (inches) = 90% of AWC (inches) - Average AWC reading (inches).
  Assumes 85% irrigation efficiency.
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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 1.4 121.7

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 3.4 3.4 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 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 3.4 3.4 3.4 3.4 3.4

gallons 0 277894 542863 432074 141255 0
million gallons 0.00 0.28 0.54 0.43 0.14 0.00 1.4

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
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City of Molalla

Monthly Water Balance

Existing Condition w/ No Discharge in May and October

Project Number 100.31

Influent Flow Information: AWWF 2.48 mgd

ADWF 1.1 mgd

Lagoon Information (7): Average Lagoon Area 25 acres

Future Additional Lagoon Area 0 acres

Assumed Level at beginning of summer 7 ft

Maximum water level 12 ft

Maximum total storage capacity 300 ac-ft

Maximum surge volume 125 ac-ft

Irrigation area 444.5 acres

Additional Irrigation Area 0 acres

Irrigation efficiency 100%

Month Net Storage Storage Accum. Surge Volume

(MG) (ac-ft) (in) (ac-ft) (in) (ac-ft) (in) (ac-ft) (MG) (in) (ac-ft) (MG) (MG) (ac-ft) (ac-ft) (ac-ft) (ac-ft)

175

May 47 145 2.59 5.4 4.1 -8.54 0 0.0 0.0 7.8 -16.1 -5.3 125 300 125

June 31 95 2.07 4.3 5.1 -10.63 3.0 -111.5 -36.3 7.5 -15.6 -5.1 -38 262 87

July 28 86 0.52 1.1 6.9 -14.38 5.9 -217.8 -71.0 7.8 -16.1 -5.3 -161 175 0

August 27 83 1.07 2.2 6.2 -12.92 4.7 -173.4 -56.5 7.8 -16.1 -5.3 -117 175 0

September 29 89 2.02 4.2 4.2 -8.75 1.5 -56.7 -18.5 7.5 -15.6 -5.1 12 187 12

October 34 104 4.29 8.9 1.9 -3.96 0 0.0 0.0 7.8 -16.1 -5.3 93 280 105

November 56 173 6.38 13.3 0.0 0.00 0 0.0 0.0 7.5 -15.6 -5.1 -90 -276 -105 175 0

December 112 342 7.13 14.9 0.0 0.00 0 0.0 0.0 7.8 -16.1 -5.3 -93 -285 56 231 56

January 82 252 7.31 15.2 0.0 0.00 0 0.0 0.0 7.8 -16.1 -5.3 -93 -285 -34 196 21

February 67 206 4.99 10.4 0.0 0.00 0 0.0 0.0 7.0 -14.6 -4.8 -84 -258 -56 175 0

March 84 258 5.13 10.7 0.0 0.00 0 0.0 0.0 7.8 -16.1 -5.3 -93 -285 -33 175 0

April 48 146 3.2 6.7 3.1 -6.46 0 0.0 0.0 7.5 -15.6 -5.1 -90 -276 -145 175 0

Total 645 46.7 31.5 15.1 -559.3 -182.3 91.3 -190.1 -61.9 -543.0 -1666.4 Required 300 125

(1) Influent based on AWWF and ADWF and historical distribution of flows.

(2) Precipitation data derived from NOAA Molalla station. AWWF 3 mgd

(3) Evaporation based on historical means for Corvallis in the Climatology Handbook, September 1969.

(4) Irrigation based on 2015 RWUP.

(5) Lagoon leakage (0.25 inches per day) based on 2017 leak test performed by The Dyer Partnership. 

(6) Molalla River discharge based on modified DEQ permit to allow 3 mgd at higher mass load allowance.

(7) Assumed 100% irrigation efficiency. No irrigation in May and Oct. Assumed sludge is removed from lagoons to accomplish flow equalization. 

Molalla River Discharge (6)Influent (1) Precipitation (2) Evap. (3) Irrigation (4) Lagoon Leakage (5)
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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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Internal Management Directive: Implementing Oregon’s Recycled Water Use Rules (Oregon DEQ, June 2009)
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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.









		 

The Dyer Partnership, Engineers & Planners, Inc.	2-1




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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