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1.0 Purpose 
 

The purpose of this memorandum is to satisfy the requirements of IDAPA 58.01.17.400.05 (Idaho 

Recycled Water Rules) for processing wastewater recycled water permit applications.  It states the 

principal facts and significant questions considered in preparing the draft permit conditions, and a 

summary of the basis for approval with references to applicable requirements and supporting 

materials. 

 

2.0 Project Description 
 

The Kootenai School District #274 (District) handles the collection, treatment and disposal of 

wastewater for an elementary, middle, and high school.  All three schools share a campus.  The 

wastewater is treated in the 0.8-acre facultative lagoon prior to disinfection in the 87,000-gallon 

chlorination pond and irrigation on the hay field across O’Gara Road from the schools.  Currently, 

only 6.5 acres of the available 20 acres are irrigated with wastewater through eight stationary big 

gun-type sprinklers.  For further description of the system, please see the “Staff Analysis” memo for 

the current permit (LA-000006-03).  A copy of the memo is included in Appendix 7.1.  A vicinity 

map and site map are included in Appendices 7.4 and 7.5, respectively. 

 

3.0 Summary of Events 
 

The facility initially received a Wastewater Land Application Permit (WLAP) on April 28, 1989.  

The permit was renewed on April 12, 1994 and August 13, 2003 (current permit).  

 

The facility’s wastewater lagoon overflowed in April 2008 and the District was forced to truck haul 

wastewater to the city of St. Maries, Idaho to lower the lagoon level.  In April 2011, wastewater was 

truck hauled out of the lagoon to the city of Harrison, Idaho wastewater treatment plant to prevent 

another lagoon overflow.  There are important improvements the District needs to make to the 

wastewater system.  In 2011, the District received a wastewater planning grant administered by the 

Idaho Department of Environmental Quality (DEQ) to partially fund the preparation of a planning 

document.  The facility plan preparation will be the first step towards making the necessary 

wastewater system improvements. 

 

Annual Reports were submitted by the District in 2008, 2009, 2010 and 2011 and the data for all 

four years was used in preparing this Staff Analysis and draft permit. 

 

The District has entered into a Compliance Agreement Schedule (CAS) with DEQ (see Appendix 

7.2) to temporarily address expected permit compliance problems.  The first problem, as discussed 

above, is that the facility’s wastewater lagoon is currently undersized and in recent years the lagoon 

has overflowed.  Wastewater from the lagoon has been hauled to another treatment system in order 

to avoid additional overflow events.  The second problem is that the system has also experienced 

intermittent noncompliance events relating to its chlorine contact system, resulting in ineffective 

disinfection.  Additionally, the CAS authorizes an extension of the April 15, 2012 lagoon seepage 

test requirement until after facility upgrades are completed. 
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4.0 Discussion 
 

4.1 Soils 
 

Soils on the application site have been characterized by the United States Department of Agriculture 

National Resource Conservation Service (USDA-NRCS) as primarily Santa silt loam, 20 to 35 

percent slopes with some Santa variant silt loam, 5 to 20 percent slopes.  Soil characteristics have 

not been altered over the last permit cycle.  Refer to the previous permit Staff Analysis (DEQ, 2003) 

or the Soil Survey of the Kootenai County Area, Idaho (USDA-SCS, 1981) for more information. 

 

No changes to soil monitoring were requested by the facility.  However, due to a scarcity of recent 

monitoring data, staff recommends that the draft permit include soil monitoring in both April and 

October for the following soil constituents: electrical conductivity, pH, nitrate-nitrogen, ammonia-

nitrogen, and plant-available phosphorus.  Monitoring both before and after growing season 

application will show the nutrient concentrations available to crops prior to irrigation as well as 

those left behind after the irrigation season is over and the crop has been harvested.  

 

4.2 Groundwater 
 

The current permit does not require groundwater monitoring at the site.  Based on groundwater well 

logs for wells near the site, groundwater is estimated to be between 35 and 158 feet below the 

ground surface (bgs). 

 

Soil monitoring of the site, as described in Section 4.1, will show whether the crop grown is able to 

utilize most of the nutrients added in the applied wastewater.  The facility is encouraged to use the 

data gathered to manage the agronomic operations at the site.  If the data over a long period (several 

years) indicates an increasing trend in soil nutrient concentrations, DEQ will consider groundwater 

monitoring.  

 

4.3 Surface Water 
 

There is one (1) seasonal drainage across the southeastern portion of the 20-acre parcel, and an 

ephemeral stream approximately 500 feet to the northeast of the reuse area that joins Lamb Creek; 

ultimately draining to Black Lake about 2 ½ miles north of the irrigation site (see Figure 1).  Lake 

Coeur d’Alene is approximately 2 ¼ miles south by southwest of the irrigation site at the closest 

point. 
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Figure 1 Kootenai School District Topographical Map 

 
 

 

The current permit requires monitoring of the nearest surface water in June and October of each 

year.  The 2010 Annual Report (KSD, 2011) stated that no water was available to sample in the 

ephemeral stream.  In the event of a lagoon overflow incident, stream monitoring above and below 

the lagoon would be required to monitor the impacts.  Staff recommends that a detailed surface 

water sampling plan be required only in the event of lagoon overtopping or a large volume onsite 

spill.  Staff recommends that the permittee prepare an Emergency Response Plan (see CA-006-03).  

The plan would also include strategies for preventing a lagoon overflow and procedures for public 

and regulatory agency notification as well as a basic surface water sampling plan. 

 

4.4 Hydraulic Management Unit Configuration 
 

The current site consists of a single 20-acre plot located to the northwest of the school grounds 

between O’Gara and Harrison Roads, as shown in Figure 1.  Of the 20 acres that have been leased, 

only 6.5 acres have been actively used with recycled water.  No changes to the current system are 

proposed at this time, although the facility is currently evaluating application areas, including 

purchase of the current site. 
 

4.5 Wastewater Flows and Constituent Loading Rates 
 

The wastewater flow rates and rationale for constituent and hydraulic loading rates appearing in the 

proposed permit are discussed below. 

 

 

Ephemeral Stream 
Reuse Site 

(approximate) 

Seasonal  

Drainage from 

Site (direction) 

Lamb Creek 

(~1.5 miles North) 

Black Lake 

(~2 miles North) 
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4.5.1  Wastewater Flows 
 

The facility does not have flow meters on the influent lines from the three schools.  No influent 

wastewater flow data have been reported by the facility in their annual reports and no influent flow 

meters were observed during recent facility inspections.  A flow meter is used to monitor the 

volume of recycled water irrigated.  Section 4.5.2.2 discusses the irrigated recycled water volumes 

for 2008 to 2011. 

 

4.5.2 Loading Rates 
 

The sections below discuss proposed constituent loading rates, including nitrogen, total dissolved 

solids, hydraulic, chemical oxygen demand (COD), and phosphorus.  Recommended loading rates 

for inclusion into Section F of the renewal permit are also discussed. 

4.5.2.1  Nitrogen Management and Loading Rates 

 

According to the facility’s annual reports for 2008 through 2011, the total nitrogen applied to the 

entire site has ranged between 12.5 pounds per acre (lbs/acre) in 2010 (KSD, 2011) and 29.8 

lbs/acre in 2009 (KSD, 2010)  with an average value of 30.6 lbs/acre.  These loading rates are less 

than the current permit limit of 150% of typical crop uptake, or UI Fertility Guide.  No changes to 

the nitrogen loading limits were requested by the facility; therefore, staff recommends that the 

current limit be retained in the draft permit.  

 

Staff recommends that crop tissue sampling be collected every time the site is harvested.  Tissue 

sample results are used to calculate the nutrient uptake of the harvest in accordance with Equation 1.  

Uptake values for each cutting are added together for the total uptake by the crop(s) grown during 

the season.  

 
Equation 1 Formula for Crop Nitrogen Uptake Calculations 
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No change to wastewater monitoring constituents was requested by the facility.  Staff recommends 

that the facility monitor monthly when irrigating for nitrogen, phosphorus and pH in the irrigation 

water.  All laboratory data sheets and facility calculations should be included in the annual report. 

4.5.2.2 Hydraulic Loading Rates 

 

Wastewater loading data from 2008 through 2011, as reported in facility annual reports, show 

variability in annual wastewater loading, from 0.574 million gallons (MG) in 2008 to 1.325 MG in 

2011.  With so little reported data, no trend for wastewater loading can be assumed, but the general 

indication is for an upward trend (See Figure 2). 
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Figure 2 District Wastewater Loading, 2008 - 2011 

 
Growing season hydraulic loading should be substantially equal to the irrigation water requirement 

(IWR) for the crop grown on the site.  Evapotranspiration (ET) data were taken from the University 

of Idaho Research and Extension Center at Kimberly, Idaho website 

(http://www.kimberly.uidaho.edu/ETIdaho/) for “Grass Hay”.  Due to the location of the facility, 

the calculated IWR is the average of data from both the Coeur d’Alene 1E (#101956) and Saint 

Maries (#108062) stations.  The site irrigation system consists of eight solid set sprinklers on one 

management unit as described in Section 4.4.  From Table 4-12 of the Guidance (DEQ, 2007), the 

irrigation system efficiency was estimated to be 60% for the sprinklers.  Using these 

approximations, proposed facility loadings were calculated to give the sprinkler system growing 

season values in Table 1 for each month.  For a fuller description of the process used to derive the 

irrigation rates, see Appendix 7.3.  

 
Table 1 IWR

1
 for Kootenai School District 

 Calculated Irrigation Rates
2
 

Acre-in/acre Gallons/acre
3
 

April 2.11 57,200 

May 5.39 146,400 

June 6.20 168,400 

July 6.25 169,800 

August 4.78 129,800 

September 2.70 73,200 

October 0.16 4,400 

Total 27.58 749,200 
1 Based on precipitation deficit data from http://www.kimberly.uidaho.edu/ETIdaho/ for Coeur 

d’Alene 1E and Saint Maries 
2 Combined wastewater and supplemental irrigation water. 

3 Based upon conversion factor of 27,154 gallons per acre-inch. 

http://www.kimberly.uidaho.edu/ETIdaho/
http://www.kimberly.uidaho.edu/ETIdaho/
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Irrigation at the proposed maximum rates listed in Table 1 on the 6.5 acre field equates to a total of 

about 4.9 million gallons (MG) for the growing season.  As presented above, the maximum irrigated 

in the past three years was approximately 1.33 MG.   

 

Staff recommends the permittee prepare an Agricultural Management Plan (see CA-006-04).  The 

Plan needs to detail how the recycled water will be managed in accordance with the IWR, with the 

majority of the water applied during the warmer summer months and smaller volumes applied at the 

beginning and end of the growing season.   

4.5.2.3 COD Loading Rates 

 

Recycled water permits typically include a COD permit loading rate limit of 50 pounds per acre per 

day (lbs/ac-day) per season.  The current permit does not include a Chemical Oxygen Demand 

(COD) limit.  Wastewater from the schools is estimated to be medium strength municipal 

wastewater (Metcalf, 2003).  For this type of wastewater, COD concentrations are generally around 

430 mg/L.  The estimated loading for 2010 would be 14.25 lbs/acre-day which is significantly less 

than 50 lbs/acre-day.  Staff therefore recommends that no COD loading limit be imposed in the 

draft permit and that no monitoring be required. 

4.5.2.4 Phosphorus Loading Rates 

 

The current permit does not include a phosphorus loading limit.  Phosphorus loading rates are 

generally set by DEQ based upon either groundwater or surface water concerns.  With respect to 

groundwater concerns, DEQ does not usually set a phosphorus loading limit where there is no 

groundwater/surface water interconnection (i.e. where groundwater down-gradient boundary from 

the irrigation site does not enter surface water).  There is one ephemeral stream approximately 500 

feet northeast of the site that ultimately drains north into Black Lake (see Figure 1).  Coeur d’Alene 

Lake is approximately 3 ½ miles west and 2 ¼ miles south by southwest of the site.  No sampling of 

surface water has been performed by the facility due to lack of flowing water in either the seasonal 

drainage across the southeast portion of the site or the ephemeral stream.  As discussed in Section 

4.2, depth to groundwater in the area is 35 to 158 feet based on a review of well logs therefore 

groundwater is not likely entering surface waters. 

 

In addition, no irrigation is done during significant precipitation events as a means of minimizing 

runoff (and potentially phosphorus-bearing sediment runoff) to surface waters.  A runoff control 

plan is also required as part of the Plan of Operation compliance activity in Section 3, CA-006-01 of 

the draft permit.  

 

Total phosphorous (TP) loading rates have varied from 1.96 to 4.39 lbs/acre during the last four 

seasons (2008 through 2011).  Wastewater TP concentrations have ranged from 1.51 to 4.90 mg/L 

during the same period.  If the current trend continues, site TP loading will be between 3 and 5.4 

lbs/acre at the end of the next permit cycle (2017).   

 

Based on the information presented above, staff recommends not adding a phosphorus loading limit 

to the draft permit. 
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4.6 Buffer Zones and Site Management 
 

It is proposed that the facility reuse water be classified as Class C.  The Recycled Water Rules 

(IDAPA 58.01.17) list the uses of Class C reuse water and the disinfection requirements.  In order 

to be considered Class C reclaimed reuse water, the median number of total coliform organisms 

cannot exceed twenty-three (23) colony forming units (CFU) per one hundred milliliters (100 mL), 

as determined from the bacteriological results of the last five (5) days for which analyses have been 

completed.  No sample is to exceed two hundred thirty (230) CFU per 100 mL.  As listed in the 

Recycled Water Rules, the following conditions apply: the point of compliance for Class C reuse 

water for total coliform compliance shall be at any point in the system following final treatment and 

disinfection contact time; and the total coliform analysis shall be based on weekly sampling during 

periods of irrigation.  

 

The District currently disinfects using liquid chlorine manually added to each batch of reuse water 

treated in the surge pond prior to starting an irrigation run.  After adding the chlorine, total chlorine 

residual measurements are taken and once there is adequate chlorine residual, irrigation is started 

and a total coliform sample is taken at the sample tap on the discharge side of the irrigation pump 

which is the compliance point.  When the surge pond is emptied, irrigation stops.   

 

The District’s operator has historically had a difficult time complying with the permitted total 

coliform limit.  The CAS (see Appendix 7.2) requires the District notify DEQ within 24 hours of 

identifying an actual or potential disinfection permit violation.  Notification shall be in writing and 

shall include a description of all measures that have been or will be taken to minimize the 

environmental and health effects of the incident.  In addition, the CAS requires the District to 

perform any additional mitigation measures requested by DEQ as soon as practicable.  Future 

improvements will need to include an upgraded chlorine disinfection system so that the District can 

consistently meet the permit requirements. 

 

Staff recommends the Class C disinfection requirements of weekly monitoring of total coliform 

when irrigating with recycled water with a median limit of 23 CFU per 100 mL for the last five (5) 

days of samples and a single-sample maximum of 230 CFU per 100 mL. 

 

The buffer zones, as recommended in the Recycled Water Rules and Guidance, are as follows for a 

median of 23 CFU/100 mL: 

 

 300 feet from reuse site and inhabited dwellings 

 50 feet from reuse site and areas accessible by the public 

 100 feet from reuse site and permanent and intermittent surface water 

 50 feet from reuse site and irrigation ditches and canals 

 500 feet from reuse site and private water supply wells 

 1000 feet from reuse site and public water supply wells 

 Berms and other BMPs shall be used to protect the wellhead of on-site wells. 

 

4.7 Compliance Activities  
 

The current permit included eight compliance activities.  All of these activities were completed and 

implemented prior to the expiration of the current permit with the exception of CA-006-03 (perform 

a seepage test on the storage lagoon by the spring of 2009) and CA-006-07 (submit grazing 
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management plan prior to allowing grazing onsite).  No seepage test has been performed on the 

facultative lagoon or the surge pond.  The permittee will be evaluating the current system and future 

needs for the next permit cycle during the facility planning effort.  Lagoon seepage testing is 

addressed in the CAS (see Appendix 7.2).  No grazing has taken place on the reuse site; therefore, 

no grazing management plan was required. 

 

There are six (6) compliance activities recommended for the draft permit to cover current 

deficiencies.  The first (CA-006-01) addresses the need for a basic Plan of Operation (PO) to be 

prepared and focused on how the current wastewater system needs to be run until the upgrade of the 

wastewater system is completed.  The PO will need to include the following (and be consistent with 

any related requirements in the CAS): a Runoff Management Plan for controlling runoff of recycled 

water from the irrigation site and lagoon overflows and a Quality Assurance Project Plan (QAPP) to 

assure that the data collected is accurate.  The second (CA-006-02) addresses the need for the 

current responsible charge operator, Shanon Pooler, to obtain a “Land Application” wastewater 

license through the Idaho Bureau of Licensing so the facility will comply with the Idaho 

Wastewater Rules (IDAPA 58.01.16.203).  The third (CA-006-03) requires that an Emergency 

Response Plan be prepared to deal with preventing a lagoon overflow and basic procedures to 

follow in the event that the lagoon does overflow.  The fourth (CA-006-04) requires that an 

Agricultural Management Plan be prepared to maximize the uptake of nutrients from the recycled 

water through maximizing the crop yield.  The fifth (CA-006-05) requires that a Disinfection Plan 

be prepared to describe the procedures to be followed for disinfecting the recycled water and 

meeting the total coliform disinfection permit limit.  The sixth (CA-006-06) ensures that an 

application is submitted prior to the expiration of the permit for continued compliance with the 

Recycled Water Rules. 

 

5.0 Conclusions  
 

The following recommendations fall into three major areas.  They include loading rate, monitoring 

and other recommendations. 

 

5.1 Loading Rate Recommendations 
 

1. It is recommended that the nitrogen loading limit remain at 150% of typical crop uptake, as 

discussed in Section 4.5.2.1.  See Section 4.3 of the attached draft permit. 

 

2. It is recommended that the facility irrigate the reuse site using the IWRs in Table 1 of 

Section 4.5.2.2 as the maximum irrigation rates.   

 

3. It is recommended that no COD loading limit be imposed by the draft permit, as discussed 

in Section 4.5.2.3. 

 

4. It is recommended that no phosphorus loading limit be imposed in the draft permit, as 

discussed in Section 4.5.2.4. 

 

5.2 Monitoring Recommendations 
 

1. It is recommended that the facility perform soil monitoring as discussed in Section 4.1. 
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2. It is recommended that the facility perform wastewater monitoring as discussed in Section 

4.5.2.1. 

 

3. It is recommended that the facility monitor total coliform as discussed in Section 4.6. 

 

 

5.3 Other Recommendations 
 

1. It is recommended that the facility reuse water be classified as Class C. 

 

2. It is recommended that the five (5) Compliance Activities discussed in Section 4.7 be 

included in the draft permit. 

 

3. It is recommended that the Kootenai School District permit be issued for public comment.  
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7.0 Appendix 

 

7.1 Kootenai School District #274 Staff Analysis Memo for Permit LA-000006-03 
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7.2  Compliance Agreement Schedule 
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7.3 IWR Formulation Methodology 

 
The IWR values for the District (Table 1) were derived from precipitation deficit (Pdef) data 

available for “Grass Hay” from the ETIdaho website (http://www.kimberly.uidaho.edu/ETIdaho/) for 

the Coeur d’Alene (#101956) and Saint Maries (#108062) stations.  Table 2 summarizes the data 

taken from the ETIdaho website for both stations.  The irrigation water requirement is intended to 

serve as a maximum for the application of water to the crop during the growing season.  Actual 

application rates are expected to be less these values, allowing for variations in yearly precipitation. 
 

Table 2 Precipitation Deficit (Pdef) Data 

 Coeur d’Alene 1E Saint Maries 

 mm/day in/month* mm/day in/month* 

January 0.01 0.012 -0.16 -0.195 

February 0.04 0.044 0.02 0.022 

March 0.03 0.037 0.02 0.024 

April 1.07 1.264 1.07 1.264 

May 3.17 3.869 2.13 2.600 

June 4.45 5.256 1.85 2.185 

July 5.49 6.700 0.66 0.806 

August 4.73 5.773 -0.03 -0.037 

September 3.09 3.650 -0.35 -0.413 

October 0.96 1.172 -0.80 -0.976 

November -0.64 -0.756 -2.95 -3.484 

December -0.06 -0.073 -1.36 -1.660 

* Calculated value (ETIdaho data in mm/day / 25.4 mm/in * # days in month) 

 

The Saint Maries station Pdef values are for non-irrigated crops while the Coeur d’Alene values are 

for irrigated ones.  The facility is located approximately 11 miles northwest of the City of St. 

Maries, but irrigates the hay crop grown on the site; therefore, the Pdef value for the District is the 

average of the two stations as shown in Table 3.  The irrigation water requirement is intended to 

serve as a limit for the application of water to the hay crop during the growing season, allowing for 

variations in yearly precipitation.  This process of evaluation gives a positive irrigation value for 

October and follows the general trend of past irrigation by the District.  Negative values represent 

months where little or no growth takes place. 
Table 3 Kootenai School District Averaged Growing Season Pdef 

Month 
Averaged 

Irrigation Rates* 

April 1.264 

May 3.234 

June 3.720 

July 3.753 

August 2.868 

September 1.618 

October 0.098 

* Expressed in inches per month 

 

From Table 4-12 of the Guidance (DEQ, 2007), the irrigation system efficiency was estimated to be 

60% for solid set sprinklers.  In order to represent the application system effectively, the values in 

Table 3 were divided by the efficiency of the distribution system and the resulting values are given 

in Table 1.  The irrigation system is discussed in Section 2.0. 

 

http://www.kimberly.uidaho.edu/ETIdaho/
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7.4 Vicinity Map 
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7.5 Site Map 
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