MEMORANDUM
TO:

Jerimiah Fenton, P.E., Senior Water Quality Engineer, State Office
Dan McCracken, P.E., Regional Administrator, Coeur d’Alene Regional Office (CRO)
Matthew Plaisted, P.E., Water Quality Engineering Manager, CRO

FROM:

Andrew John, Senior Soil Scientist, Technical Services Division

DATE:

April 1, 2021

SUBJECT:

Reuse Permit M-015-06, Bottle Bay Recreational Water and Sewer District –
Staff Analysis.

Executive Summary
The Bottle Bay Recreational Water and Sewer District (hereafter BBRWSD or facility) owns a
municipal wastewater treatment and reuse facility near Sagle, Idaho. The site has been operated
since 1977. Currently, the site is operated by a contract operator; Water System Management,
Inc. Municipal wastewater from individual septic tanks with effluent filters is treated in a 4.06
million gallon (MG) aeration lagoon, followed by facultative treatment and storage in a 5.53 MG
lagoon. Wastewater is treated to Class C recycled water standards and land applied during the
growing season to three forested management units totaling 20.34 acres in size. Between 2015
and 2019, BBRWSD land applied an average of 6.7 MG of recycled water to the management
units each year.
Major proposed changes to draft Permit M-015-06 include the following:
1.
2.
3.
4.

Permit duration lengthened to seven years.
Update to ground water monitoring requirements (Section 4.5.3 and 6.3).
Update to recycled water monitoring requirements (Section 4.6.1 and 6.1.1).
Addition of a compliance activity that requires BBRWSD to implement the
recommendations from the silvicultural plans (Section 4.6.3.1 and 5.6).

The 2019, 2018, and 2017 annual report reviews documented that the facility was operated in
substantial compliance with Permit M-015-05 (DEQ 2020a; DEQ 2019a; DEQ 2018a). The most
recent inspection (September 17, 2014), also showed that the facility was operated in substantial
compliance with Permit M-015-05 (DEQ 2014).
In the permit application, the facility requested that the duration of Permit M-015-06 be ten years
instead of five (T-O 2020, p. 2). However, considering the number of changes to the draft permit
proposed by this staff analysis, a shorter permit cycle is more appropriate. It is recommended
that BBRWSD be re-permitted for a period of seven years incorporating conditions discussed in
this staff analysis and specified in the attached draft permit.
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1 Introduction
This memorandum satisfies the requirements of the “Recycled Water Rules” (IDAPA
58.01.17.400) for issuing reuse permits. The principal facts and significant questions considered
in preparing the draft permit and a summary of the basis for the draft permit conditions are
provided.
Listed below is a brief summary of permitting timelines:
• Permit M-015-05 was issued on June 11, 2015 and expires on June 11, 2021 (DEQ
2015a).
• Permit Modification 1 was issued on February 8, 2018 (DEQ 2018b) and Modification 2
was issued on January 22, 2019 (DEQ 2019b). Please see Section 4.2 for a detailed
discussion concerning these modifications.
• The pre-application conference between DEQ and BBRWSD personnel occurred on
August 13, 2020.
• DEQ issued a letter of needs to BBRWSD on August 13, 2020 (DEQ 2020b).
• BBRWSD submitted their permit application to DEQ on October 21, 2020 (T-O 2020).
• DEQ issued the Completeness Determination Letter to BBRWSD on November 20,
2020, deeming the application complete.
• DEQ issued the Preliminary Decision to Prepare a Draft Permit to BBRWSD on
December 21, 2020 (DEQ 2020c).

2 Site Location and Ownership
The BBRWSD wastewater treatment facility is located near Sagle, Idaho on the Garfield Bay
Peninsula, which extends into the northern end of Pend Oreille Lake (Figure 14 and Figure 15).
The legal description of the facility is the northeast/southeast quarter of Section 4 and the
southwest quarter of Section 3, Township 56 North, Range 1 West, Boise Meridian (T-O 2020,
p. 2).
Both the wastewater treatment plant and reuse site are owned by BBRWSD. Water System
Management, Inc. is the contract operator for the site (T-O 2020, p. 11).

3 Process Description
Currently, the BBRWSD wastewater treatment plant services 185 equivalent residential units
(ERUs; T-O 2020, p. 4). The facility has a projected growth rate of 2 ERUs per year and
anticipates a total influent volume of 6.34 MG/year by 2030 (T-O 2020, p. 4).
On average between the 2015 and 2019 reporting years, influent to the wastewater treatment
plant was 3.57 MG per year (Figure 1). By September of the 2020 reporting year, influent
volume was already at 4.00 MG because more people worked from home during the COVID-19
pandemic (T-O 2020, p. 3).
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Figure 1. Monthly wastewater influent volumes between the 2015 and 2020 reporting years.

BBRWSD’s collection systems consists of a septic tank effluent pump system with pressurized
collection mains running up to the main lift station near the BBRWSD operations building (T-O
2020, p. 5).
Wastewater is pumped from the main lift station into a 4.06 MG aeration lagoon (LG-015-01). In
2017, LG-015-01 was expanded from 1.63 MG to 4.06 MG and relined with high-density
polyethylene (HDPE). The lagoon encompasses an area of 2.08 acres (T-O 2018a, p. 2). Effluent
from LG-015-01 flows into a 5.53 MG storage lagoon (LG-015-02). In 2018, LG-015-02 was
expanded from 3.85 MG to 5.53 MG and relined with HDPE (T-O 2019a, p. 2).
Effluent from LG-015-02 is injected with sodium hypochlorite prior to entering a 3,000 gallon
chlorine contact tank. From the chlorine contact chamber, recycled water is pumped to the
management units using two 10-horsepower pumps (Figure 2).
The facility irrigates three separate management units (Table 1) with recycled water using riser
mounted impact sprinklers (T-O 2019b). The sprinklers are spaced at 80 feet (ft) intervals
throughout the management units (T-O 2020, p. 7). The management units are only irrigated
during the growing season (April 1 to October 31) and consist primarily of mixed conifer and
some hardwood trees. Conifer species on site include western red cedar, Douglas fir, grand fir,
western larch, and Ponderosa pine. Hardwood species on site include alder, maple, and birch (TO 2015 section C, p. 5). Supplemental irrigation water is not utilized at the reuse site.
Table 1. BBRWSD management unit summary.
Serial #
Description
MU-015-01
North Irrigation Site
MU-015-02
Expansion Irrigation Site 1
MU-015-03
Expansion Irrigation Site 2

Acres
10.19
5.93
4.22

Vegetation
Native Forest
Native Forest
Native Forest
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Figure 2. Process flow diagram for the BBRWSD reuse site (T-O 2020, p. 6).
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4 Site Characteristics
4.1 Site Management History
BBRWSD was issued Permit M-015-05 on June 11, 2015, which expires on June 11, 2021 (DEQ
2015a). During the permit cycle, Permit M-015-05 was modified two times. Modification 1 was
issued on February 8, 2018 and extended the submittal deadline for CA-015-07 (Silvicultural
Report for Expansion Irrigation Site) and CA-015-08 (Plan of Operation) to July 31, 2019 and
January 31, 2019, respectively (DEQ 2018b). These extensions were to accommodate
construction schedules for the new management units.
Modification 2 was issued on January 22, 2019 and included the following changes (DEQ
2019b):
• Reduced MU-015-01 from 11.4 to 10.19 acres.
• Added management units MU-015-02 (5.93 acres) and MU-015-03 (4.22 acres) for
recycled water land application. These management units were native forest; the same as
MU-015-01.
• Reduced buffer zones distances from 500 to 300 ft for two domestic wells located near
MU-015-02 and MU-015-03. The modification also reduced the buffer zone distance
from an inhabited dwelling near MU-015-03 from 300 to 150 ft. DEQ allowed these
changes because BBRWSD demonstrated that these reductions were still protective of
human health (DEQ 2018c section 2.2.1, pp. 3–5).
• Added four shallow ground water piezometers on MU-015-02 and M-015-03 to be
measured for water table elevation and depth.
As noted in Section 3, BBRWSD expanded and relined both lagoons in 2017 and 2018.

4.2 Climatic Characteristics
The climatic characteristics are described on p. 8 of the Technical Report (T-O 2020). The
Western Regional Climate Center (WRCC) station (108137) in Sandpoint, Idaho is located
approximately 8 miles to the northwest of the management units (WRCC 2020).
Based on a 95-year recording period between October 1, 1910 and December 31, 2005:
•
•
•
•
•

The annual average precipitation was 30.3 inches.
The average precipitation during the growing season (April 1 to October 31) was 13.2 inches.
The average precipitation during the non-growing season (NGS; November 1 to March 31)
was 17.1 inches.
The average daily maximum temperature was 56.6 oF.
The average daily minimum temperature was 34.4 oF.

In general, wind direction near the reuse site is from the southwest or the northeast. The fastest
average wind speeds are from the northeast, reaching speeds of approximately 13 mph (Figure
3).
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Figure 3. Wind speed and frequency of direction (annually) near the reuse site; Station KSZT: Sandpoint
Airport (Wind History 2011).

Growing season hydraulic loading rates are typically based on crop precipitation deficit (Pdef)
values from the ETIdaho2017 website and efficiency of the irrigation system (Allen and Robison
2017). Since native forest vegetation is not considered a crop, a different approach must be used
to calculate the irrigation water requirement (IWR) for BBRWSD reuse site. Native forests have
adapted to precipitation patterns that are location specific and have variable evapotranspiration
(ET) rates depending on precipitation amounts.
Estimation of the IWR on this native forest site requires a few assumptions. The assumptions are
as follows:
•
•
•
•

The Pdef values for Orchards – Apples & Cherries no ground cover and Grass Pasture – high
management can be used to estimate Pdef for native forest vegetation.
MU-015-01 is estimated to have 43% overstory and 57% understory (IFM 2020, p. 13). MU015-01 is approximately 33% plantation/young pine forest and 66% mature red cedar forest.
MU-015-02 and MU-015-03 are estimated to have 45% overstory and 55% understory (IFM
2018, p. 13). The Silvicultural Plan identified four distinct forest types across these
management units.
An irrigation efficiency of 70% is assumed for riser mounted impact sprinklers (T-O 2020, p.
7).

The IWR is calculated for BBRWSD reuse site using the approach listed below (Table 2):
1. On the ETIdaho2017 website (Allen and Robison 2017), select the most representative station
to the reuse site. In the case of BBRWSD, the Coeur d’Alene 1E (USC00101956) station
should be used. The Sandpoint KSPT station, which is closer to the site, is flagged as a non-
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irrigated station and, therefore, the Pdef data would not be representative of irrigated
conditions.
2. Obtain monthly 80% exceedance Pdef values for both Orchards – Apples & Cherries no
ground cover and Grass Pasture – high management. It has been DEQ practice to permit
minimally managed forested reuse sites using the 80% exceedance Pdef values. As stated in
Allen and Robison 2007, p. 41, the 80%Ex value is commonly used in design of land
treatment systems where water application may need to be limited to amounts that have at
least 80% chance of being evaporated.
3. Calculate the IWR in inches per month for each vegetation type using Equation 1.
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 1: 𝐼𝐼𝐼𝐼𝐼𝐼 =

𝑃𝑃𝑑𝑑𝑑𝑑𝑑𝑑
𝐸𝐸𝑖𝑖

4. For each management unit, multiply the orchard and grass pasture IWR values by the
respective vegetative cover fraction.
5. Add these two numbers together to calculate the monthly growing season IWR for each
management unit.
Table 2. Irrigation water requirement (IWR) values for the BBRWSD forested management units.
Month
MU-015-01 IWR (inches)a
MU-015-02 & 03 IWR (inches)b
April
0.50
0.43
May
2.95
2.60
June
3.85
3.30
July
7.95
6.87
August
5.81
5.02
September
3.19
2.76
Octoberc
0.00
0.00
24.25
20.98
SUM
a. Estimated vegetation cover of 43% overstory and 57% understory.
b. Estimated vegetation cover of 45% overstory and 55% understory.
c. Calculated IWR was negative, DEQ assumed 0 inches for October.

4.3 Soils
The Bonner and Boundary County, Idaho Soil Survey shows one soil unit on the management
units (NRCS 2020):
•

Pend Oreille Silt Loam (5 to 45% slopes)
Landform: Mountain slopes
Parent Material: Volcanic ash and/or loess over till derived from granite and/or metamorphic
rock.
Natural Drainage Class: Well drained

Permit M-015-05 – Modification 2 required soil on management units to be sampled for
electrical conductivity (EC), nitrate-nitrogen (N), ammonium-N, and plant available phosphorus
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(PAP) in April of each year (DEQ 2019b item 9, p. 5). In addition, BBRWSD also monitored pH
and total solids in soil during the permit cycle.
Average soil EC and nitrate-N levels on management units during the permit cycle were in the
low range for typical Idaho soils (DEQ 2007 section 2.5.1, p. 2-57; Table 3, Table 4, and Table
5).
PAP in the 0–24 inch depth on all management units is in the very high range (51+ mg/kg)
compared to typical Idaho soils (DEQ 2007 section 2.5.1, p. 2-57). Only MU-015-01 has low
PAP concentrations in the 24–36 inch depth (Table 3). The soils on management units have a
volcanic ash mantle, likely deposited by the Mount Mazama eruption (McDaniel and Wilson
2007). Soil with weathered volcanic ash has been known to immobilize phosphorus through
strong adsorption characteristics (Jones et al. 1979; McDaniel and Wilson; Silva et al. 2000).
However, as shown in Table 3, Table 4, and Table 5 below, management unit soils are not
deficient in PAP. This may indicate that soils no longer have capacity to adsorb phosphorus.
Table 3. Average soil monitoring parameters on MU-015-01 between 2016 and 2019.
Parametera
0–12 inches
12–24 inches
24–36 inches
EC (mmhos/cm)
0.025
0.024
0.025
Nitrate-N
1.01
0.71
0.31
Ammonium-N
2.08
2.59
0.92
PAP
102
91.3
4.58
pH (S.U.)
6.18
6.37
6.64
Total Solids (%)
73.2
71.7
80.1
a. Units in mg/kg unless specified otherwise.
Table 4. Average soil monitoring parameters on MU-015-02 between 2016 and 2019. Note: The facility
did not collect samples from MU-015-02 in 2017.
Parametera
0–12 inches
12–24 inches
24–36 inches
EC (mmhos/cm)
0.018
0.015
0.014
Nitrate-N
0.13
<0.10
<0.10
Ammonium-N
1.11
2.29
0.57
PAP
120
52.0
50.9
pH (S.U.)
6.31
6.28
6.26
Total Solids (%)
68.1
74.2
75.7
a. Units in mg/kg unless specified otherwise.
Table 5. Soil monitoring parameter results from 2019 monitoring on MU-015-03. Note: The facility only
collected soil samples from this management unit in 2019.
Parametera
0–12 inches
12–24 inches
24–36 inches
EC (mmhos/cm)
0.019
0.016
0.017
Nitrate-N
<0.10
<0.10
<0.10
Ammonium-N
1.01
0.57
0.27
PAP
169
175
80.0
pH (S.U.)
5.99
6.00
5.97
Total Solids (%)
73.9
78.1
85.8
a. Units in mg/kg unless specified otherwise.

It is unclear to DEQ why soil PAP levels are elevated at the reuse site. In general, it appears that
average soil PAP concentrations increased between 2016 and 2019 in the 0 to 36 inch depth on
MU-015-01 and MU-015-02 (Figure 4). This perceived increase my indicate an influence from
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recycled water applications or sampling procedures. It is recommended that draft Permit M-01506 require soil PAP be monitored annually on each management unit.
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100
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Figure 4. Average soil PAP levels on management units between 2016 and 2019. The 0–12, 12–24, and
24–36 inch depths were averaged together. Note: MU-015-03 was only monitored in 2019.

4.4 Surface Water
There is an ephemeral stream located approximately 200 ft to the east of LG-015-01 and, at its
closest, ~150 ft to the west of MU-015-02 (Figure 16). Pend Oreille Lake is located ~500 ft to
the northeast of MU-015-01 and greater than 1,000 ft to the north of MU-015-02 and MU-01503. Pend Oreille Lake is designated for cold water communities, salmonid spawning, primary
contact recreation, and domestic water supply (IDAPA 58.01.02.110.05). Pend Oreille Lake is
also designated as a Special Resource Water, which means that direct point discharges are not
allowed into the lake and discharges to a tributary cannot compromise any of the lakes uses
(DEQ 2004 section 2.1, p. 6).
A total maximum daily load (TMDL) was developed for the near shore waters of Pend Oreille
Lake to mitigate increasing eutrophication in the lake. The threshold set by the TMDL for total
phosphorus was a nearshore average of 9 µg/L and an instantaneous action level of 12 µg/L
(DEQ 2004 section 1, p. 2). The location of the reuse site presents a potential source of
additional nutrient contributions to Pend Oreille Lake through surface water runoff and ground
water/surface water interconnections. It is imperative that BBRWSD manage the site to
minimize nutrient losses from the management units.
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4.5 Ground Water/Hydrogeology
4.5.1 Hydrogeology
Ground water beneath the BBRWSD reuse site is characterized by two water bearing zones. The
upper aquifer is a Quaternary aged unconsolidated deposit aquifer, consisting of poorly stratified
till and moraine deposits from glaciation (Burmester et al. 2006; Whitehead 1994). This aquifer
is shallow and the unconsolidated deposits are typically too poorly sorted in the area to construct
a domestic well (Monks 2018, p. 2). Ground water in this aquifer can be quite shallow at the
reuse site; being less than 3 ft from the ground surface during certain times of the year (Monks
2010, p. 1). Ground water flow in the unconsolidated deposit aquifer is thought to flow northnortheast towards Bottle Bay (Monks 2020, p. 27).
The lower aquifer is characterized by metasedimentary rocks, including slate, quartzite, and
limestone. Ground water in this stratum is typically found in joints and fractures (Walker 1964).
Well drilling logs in the vicinity of the reuse site show ground water encountered in shale at 57
to 240 ft below the ground surface (Monks 2018). The facility does not believe these two water
bearing zones are hydraulically connected at the reuse site.
4.5.2 Ground Water Monitoring Network
In 2010, the facility constructed four monitoring wells in the unconsolidated deposit aquifer near
MU-015-01 (Table 6). Permit M-015-05 required ground water monitoring wells to be sampled
in April and September of each year for nitrate-N, total-P, pH, total dissolved solids (TDS), and
chloride (DEQ 2015a section 5.2.2, p. 16). BBRWSD was also required to monitor these wells
monthly during the irrigation period for water table elevation (WTE) and depth (WTD).
Table 6. Construction details of monitoring wells around MU-015-01 (Monks 2011).
Monitoring Well

Gradient

Elevation (ft)

Well Depth (ft)

GW-015-01
GW-015-02
GW-015-03
GW-015-04

Upgradient
Downgradient
Downgradient
Downgradient

2,197.7
2,207
2,165.5
2,166

15
20
15
15

Depth to Water
(ft)
6.86
5.91
4.48
5.24

There are four piezometers on MU-015-02 and MU-015-03; GW-015-05, GW-015-06, GW-01507, and GW-015-08. Permit M-015-05 required the facility monitor these piezometers monthly
during the irrigation system for WTE and WTD (DEQ 2015a section 5.2.2, p. 16). The water
table is monitored monthly during the irrigation season to ensure the water level is deeper than 3
ft from the ground surface.
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4.5.3 Ground Water Quality Evaluation
In general, constituent levels in GW-015-02 appeared notably different than levels in the other
monitoring wells during the M-015-05 permit cycle. Ground water nitrate-N concentrations are
the highest in this well and total-P concentrations are the lowest (Table 7 and Figure 6). In
addition, average pH levels in only GW-015-02 were outside of the Ground Water Quality Rule
(GWQR) standard of 6.5 to 8.5 (IDAPA 58.01.11.200.01.b; Table 7 and Figure 7). Although
listed as a downgradient monitoring well, the WTE in GW-015-02 is higher in elevation than
GW-015-01 (Figure 5). The facility’s potentiometric map shows this well downgradient of the
lagoons, located within MU-015-01 (Figure 18). It is unclear to DEQ if the position of this well
has an influence on the observed parameter levels.
GW-015-01
GW-015-02
GW-015-03
GW-015-04

2180
2160

WTE (ft)

2140
2120
2100
2080
2060
2040
12/27/2014

5/10/2016

9/22/2017

2/4/2019

6/18/2020

Figure 5. Ground water elevations from BBRWSD monitoring wells measured monthly between 2015 and
2019.
Table 7. Average ground water parameters between 2015 and 2019. With the exception of WTD and
WTE, ground water parameters were monitored in spring and fall of each year.
GWQR
Parametera
GW-015-01
GW-015-02
GW-015-03
GW-015-04
Standard
b
WTD (ft)
NS
81
61
48
59
WTE (ft)b
NS
2,116
2,146
2,118
2,107
Nitrate-N
10
ANR
5.37
2.04
1.14
Total-P
NS
1.07
0.09
0.84
2.44
pH (S.U.)
6.5 to 8.5
6.68
6.22
6.75
6.75
TDS
500
144
344
252
286
Chloride
250
0.70c
84.4
53.6
52.4
NS = No GWQR standard; ANR = Analysis not run due to high percentage of non-detect values (>50%)
a. Units in mg/L unless specified otherwise.
b. Levels were measured during irrigation seasons.
c. Constituents had non-detect values within the dataset and, therefore, the median was calculated
using the cenfit function in R in the Nondetects and Data Analysis for Environmental Data (NADA)
package. The function flips the left-censored data (non-detects) so that Kaplan-Meier survival
analysis can be performed (Helsel 2012, Chapter 6).
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Figure 6. Boxplots for ground water nitrate-N, total-P, TDS, and chloride levels monitored between 2015
and 2019.

On July 20, 2020, the facility submitted a ground water monitoring report for BBRWSD. In the
report, it is noted that there are statistically significant differences in constituent levels between
the downgradient wells and the upgradient well (Monks 2020, p. 35). This may indicate some
impacts to ground water from the reuse site. All of the downgradient monitoring wells are
located within MU-015-01; therefore it is difficult to know if this observation is localized to the
management unit or continues offsite.
As noted in Section 4.4 of this staff analysis, special attention is required for ground water
phosphorus concentrations considering the facility’s proximity to Pend Oreille Lake. In the 2020
ground water report, the facility discussed the elevated total-P concentrations in downgradient
wells GW-015-03 and GW-015-04. It was indicated that the elevated total-P concentrations are
in response to turbidity issues caused by sampling procedures (Monk 2020, p. 6). This does not
appear to be the case with GW-015-02, which had the lowest average concentration of ground
water total-P (Figure 6).
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Figure 7. Boxplot for ground water pH levels monitored between 2015 and 2019.

DEQ staff conducted a Mann-Kendall trend analysis on monitoring well constituent data
between April 2015 and May 2019 (Table 8). DEQ staff also conducted the trend analysis on
monitoring well data since the ground water monitoring wells were installed (May 2010 to May
2019; Table 9). Analyses were performed in R Statistical Software using the MannKendall
function within the Kendall statistical package (R 2020). Any dataset with non-detect values
equal to or greater than 50 percent of all samples were not run in the analysis due to higher
uncertainty when determining trends. It is important to note that the result of a significant trend
does not provide the magnitude of the increase but only indicates the confidence with which a
trend can be reported.
The only trends observed between April 2015 and May 2019 were decreasing TDS and chloride
trends in downgradient well GW-015-02 (Table 8). As shown in Figure 6, TDS and chloride
concentrations are notably greater in all downgradient wells than the upgradient well. This likely
indicates impacts from the reuse site since background chloride concentrations in the
unconsolidated aquifer were on average 0.70 mg/L.
In the long-term datasets for GW-015-02 (May 2010 to May 2019), DEQ staff found increasing
trends in nitrate-N, TDS, and chloride concentrations (Table 9). In addition, pH was found to
have increased in downgradient wells GW-015-03 and GW-015-04 and TDS in downgradient
well GW-015-04 between May 2010 and May 2015.
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Table 8. Mann-Kendall trend analysis resultsa for ground water samples collected between April 2015 and
May 2019.
Parameterb

GW-015-01

GW-015-02

GW-015-03

Nitrate-N
ANR
None
None
Total-P
None
None
None
pH (S.U.)
None
None
None
TDS
None
Decrease
None
Chloride
None
Decrease
None
ANR = Analysis not run due to high number (>50%) of non-detects in the dataset.
a. Trend is significant if p-value <0.05.
b. Units in mg/L unless specified otherwise.

GW-015-04
None
None
None
None
None

Table 9. Mann-Kendall trend analysis resultsa for ground water samples collected between May 2010 and
May 2019.
Parameterb

GW-015-01

GW-015-02

GW-015-03

Nitrate-N
ANR
Increase
None
Total-P
None
Decrease
None
pH (S.U.)
None
Decrease
Increase
TDS
None
Increase
None
Chloride
None
Increase
None
ANR = Analysis not run due to high number (>50%) of non-detects in the dataset.
a. Trend is significant if p-value <0.05.
b. Units in mg/L unless specified otherwise.

GW-015-04
None
None
Increase
Increase
None

Considering ground water data indicate impacts from reuse operations, DEQ recommends that
common ions (Na, K, Ca+, Mg+, SO4, Cl-, CO32-, and HCO3) in ground water be sampled
periodically during the next permit cycle to help DEQ better understand these impacts. The DEQ
reuse guidance states that monitoring for common ions characterizes the chemical signature of
ground water, lagoon wastewater, applied recycled water and SIW, which can be compared to up
and downgradient ground water in determining potential impacts (DEQ 2007 table 7-4, p. 36).
4.5.3.1 Ground Water Quality Evaluation – Nitrate-N
As noted in Section 4.5.3, downgradient nitrate-N concentrations beneath MU-015-01 are
elevated compared to upgradient well GW-015-01. Furthermore, nitrate-N concentrations in
GW-015-02 have shown a notable increase since May 2010 (Figure 8). The GWQR establishes a
primary constituent standard of 10 mg/L for nitrate based on the protection of human health
(IDAPA 58.01.11.200.01.a). Considering nitrate is a primary constituent, it is imperative that
nitrate ground water impacts be minimized at this reuse site.
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Figure 8. Time series of ground water nitrate-N concentrations in BBRWSD monitoring wells between
May 2010 and May 2019.

The July 2020 ground water monitoring report for BBRWSD submitted by John Monks, P.G.
established a background nitrate-N concentration to be the method practical quantitation limit
(PQL) of 0.5 mg/L (Monks 2020, p. 14). Monks 2020 also stated that constituents of concern
have been detected at statistically significant levels that exceed background water quality at all
three downgradient monitoring wells, but none of the concentrations exceed ground water
quality standards (p. 35). Lastly, Monks 2020 indicated that the increasing nitrate-N
concentrations in downgradient well GW-015-02 coincide with a decreasing trend in pH (p. 35).
In order to minimize nitrate ground water impacts at the reuse site, it is recommended the facility
be required to implement silvicultural practices to maximize the nutrient uptake of the
management units. Please see Section 4.6.3.1 and 5.6 for more information.

4.6 Recycled Water Characterization and Loading Rates
4.6.1 Recycled Water Characterization
The facility produces Class C recycled water and as such, the following disinfection requirement
applies (IDAPA 58.01.17.03.a.i):
The median number of total coliform organism does not exceed twenty-three (23) per one
hundred (100) milliliters, as determined from the bacteriological results of the last five (5) days
for which analyses have been completed. No sample shall exceed two hundred thirty (230) per
one hundred (100) milliliters in any confirmed sample.
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In addition to monitoring weekly for compliance with total coliform requirements, Permit M015-05 required the facility monitor recycled water monthly for total Kjeldahl nitrogen (TKN),
nitrite+nitrate-N (NNN), total-P, and pH (DEQ 2015a section 5.1.1, p. 15).
During the M-015-05 permit cycle, BBRWSD did not exceed the median total coliform limit or
the threshold limit (Figure 9).

Threshold Limit 230 MPN/100 mL

240
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8/16/2018

6/12/2019

Figure 9. Weekly recycled water total coliform monitoring results between 2015 and 2019.

Between 2015 and 2019, recycled water nitrate-N and nitrite-N concentrations were generally
negligible. Concentrations for these two constituents in the majority of samples collected (>50%)
were below the detection limit (Table 10). In the permit application, the facility requested that
these two constituents be removed from monitoring and that a single total-N analysis be required
(T-O 2020, p. 10). Considering nitrate-N and nitrite-N concentrations are typically non-detect
and there is a limit on total-N loading to the reuse site, DEQ staff recommends the requested
change be reflected in draft Permit M-015-06.
Table 10. Statistical summary of monthly recycled water monitoring between 2015 and 2019.
Standard
Parameter
Average
Median
Minimum
Maximum
Deviation
TKN
8.35
5.80
6.90
0.92
28.7
Nitrate-Na
NA
NA
NA
<0.1
8.78
Nitrite-Nb
NA
NA
NA
<0.1
0.69
Total-P
2.99
2.87
1.81
0.24
8.17
pH
7.99
7.52
1.36
6.74
10.90
NA = Not available due to high percentage of non-detect values (>50%).
a. 70% of the values were non-detect (<0.5 mg/L).
b. 87% of the values were non-detect (<0.5 mg/L).
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In 2019, recycled water pH levels were atypical of levels monitored at the reuse site throughout
the permit cycle (pH>10; Figure 10). The elevated pH may be due to the use of sodium
hypochlorite for disinfection, which can have a pH of 11 to 13 (Rowe 2013). It is possible that
these pH changes are due to sodium hypochlorite dosing and concentration at the time of
sampling. It is recommended that this observation be closely monitored during the M-015-06
permit cycle

12
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Figure 10. Monthly recycled water pH levels, analyzed between 2015 and 2019.

4.6.2 Hydraulic Loading Rates
Permit M-015-05 limited hydraulic loading on management units to below or substantially at the
IWR (DEQ 2018c item 2, p. 2). Please see Section 4.2 of this Staff Analysis for a discussion on
how the IWR is calculated for this reuse site. The Permit also specifies that hydraulic loading
during the non-growing season is not allowed.
During the M-015-05 permit cycle, the facility typically applied recycled water to the
management units substantially at or below the IWR (Figure 11, Figure 12, and Figure 13). In
2018, the facility applied substantially greater than the IWR during the month of August on all
management units. It was indicated in the 2018 Annual Report that irrigation could not start until
August due to lagoon expansion projects and seepage testing (WSM 2019, p. 2).
Assuming compliance with constituent loading limits, the IWR allows for a total reuse site
capacity of approximately 13.4 MG per year. On average, BBRWSD applied 6.7 MG across the
management units each year between 2015 and 2019. This rate is well within the capacity of the
reuse site. DEQ staff recommends that the same hydraulic loading limit from Permit M-015-05
be included in draft Permit M-015-06.
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Figure 11. Hydraulic loading on MU-015-01 compared to the IWR between 2015 and 2019.
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Figure 12. Hydraulic loading on MU-015-02 compared to the IWR between 2018 and 2019.
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Figure 13. Hydraulic loading on MU-015-03 compared to the IWR between 2018 and 2019.

4.6.3 Constituent Loading Rates
Permit M-015-05 establishes a nitrogen loading limit of 150 lb/acre and a phosphorus loading
limit of 25 lb/acre for each management unit (DEQ 2018c item 3, p. 2). BBRWSD did not
exceed the total-N or the total-P loading limit on any management unit during the M-015-05
permit cycle (Table 11 and Table 12).
Table 11. BBRWSD total-N loading to management units from recycled water between 2015 and 2019.
Total-N (lb/acre)
Year
Limit
MU-015-01
MU-015-02
MU-015-03
2015
150
38.9
NA
NA
2016
150
23.3
NA
NA
2017
150
70.0
NA
NA
2018
150
20.6
19.4
21.2
2019
150
3.37
2.88
3.99
NA = Not applicable because recycled water was not applied to the management unit.
Table 12. BBRWSD total-P loading to management units from recycled water between 2015 and 2019.
Total-P (lb/acre)
Year
Limit
MU-015-01
MU-015-02
MU-015-03
2015
25
15.7
NA
NA
2016
25
12.3
NA
NA
2017
25
16.7
NA
NA
2018
25
3.96
3.64
4.06
2019
25
0.59
0.48
0.66
NA = Not applicable because recycled water was not applied to the management unit.
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4.6.3.1 Nitrogen Loading Rates
The nitrogen loading limit specified in Permit M-015-05 was determined using the following
equation (Equation 2; DEQ 2015b section 3.6.3.1, pp. 9–10):
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 2 = 𝑁𝑁𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 =

�𝑁𝑁𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 − 𝑁𝑁𝑐𝑐𝑐𝑐 � 𝑁𝑁𝑟𝑟𝑟𝑟𝑟𝑟
=
(1 − 𝑁𝑁𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 )
�𝑒𝑒𝑓𝑓 �

Where:
Nrate = N loading rate
Nloss = N losses from denitrification and volatilization
ef = uptake efficiency factor (1-Nloss)
Nuptake = N net uptake
Ncr = N credits
Nreq = Nuptake – Ncr = N net requirement
DEQ assumed nitrogen uptake rates of 77 lb/acre-year from overstory and 35 lb/acre-year from
understory, for a total nitrogen uptake rate of 112 lb/acre-year (DEQ 2015b section 3.6.3.1, p.
10). An uptake efficiency factor of 0.75 was also assumed, yielding a loading limit of 150
lb/acre-year for the management units. As noted in Section 4.2 of this staff analysis, the facility’s
most recent silvicultural plans indicate different vegetation distributions than the assumed 70%
overstory and 30% understory estimate used to calculate the M-015-05 nitrogen loading limit.
Both silvicultural plans also indicate that trees are older than previously thought, with stand ages
ranging from 30 to 80 years old (IFM 2018; IFM 2020). Older trees may have lower nitrogen
uptake rates than what was previously estimated for the site.
However, there is a substantial amount of vegetative species and age diversity within
management units, which compounds the number of assumptions needed to calculate a new
nitrogen loading limit using the DEQ Forest Nutrient Calculator for Water Reuse Permitting.
For example, the distribution of woody understory and herbaceous understory is unknown. In
addition, western red cedar is a common tree species on the reuse site and Inland Forest
Management (IFM) has observed substantial radial growth of older trees in response to recycled
water applications (IFM 2018, p. 6; IFM 2020, p. 8). Based on IFM’s assessment of the reuse
site, they believe current nutrient loading limits are adequate for the vegetation present (IFM
2020, pp. 8–9).
At this time, DEQ staff does not recommend the nitrogen loading limit be reassessed and that the
current limit of 150 lb/acre-year be included in draft Permit M-015-06. BBRWSD’s silvicultural
plans have identified forest management issues and recommendations to promote overall site
health, thereby maximizing the nutrient treatment capacity of the site. It is recommended that
draft Permit M-015-06 include a compliance activity that requires BBRWSD to address these
forest management issues. Please see Section 5.6 for a more detailed discussion.
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4.6.3.2 Phosphorus Loading Rates
Due to the ground water connection at the reuse site with Pend Oreille Lake, DEQ set a
phosphorus loading limit for recycled water to minimize the impact of the reuse site to the lake
(DEQ 2015b section 3.6.3.2, pp. 10–11). The phosphorus loading limit was based on phosphorus
uptake data from a non-grazed privately owned woodland (Lander et al. 1998). This source has
since been updated and no longer includes the data used to determine the BBRWSD phosphorus
loading limit (Kellogg et al. 2000). Phosphorus uptake in Pacific Northwest Douglas-fir has been
observed at 3.6 to 5.4 lb/acre-year (Ducnuigeen et al. 1997 table B-1). Ducnuigeen et al. 1997
also compiled data showing grass phosphorus uptake ranging from 2.7 to 42 lb/acre-year (Table
B-3). Therefore, the current phosphorus loading limit of 25 lb/acre-year appears to be reasonable
based on the reuse site vegetation.
DEQ staff recommends draft Permit M-015-06 specify a phosphorus loading limit of 25 lb/acreyear.

5 Site Management
5.1 Buffer Zones
Buffer zones for protection of surface water, ground water, drinking water supplies, and the
public is required by IDAPA 58.01.17.604. The DEQ Reuse Guidance Manual provides
recommended buffer distances for various reuse scenarios. For this permit, the following
scenario was used in determining buffer distances: Class C municipal, rural location, sprinkler
application. A summary of buffer zones is shown in Table 13.
Table 13. Summary of buffer zone distances at the BBRWSD reuse site.
Existing Permit
Guidance Buffer
Buffer
Zone
Requirementsa
Requirementsb
Nearest Inhabited
300c
300
Residence (ft)
Nearest Public Water
System (ft)

1,000

1,000

Nearest Private Water
Supply (ft)
Areas Accessible to the
Public (ft)

300 to 500d

500

50

25

Nearest Surface Water (ft)

100

100

Nearest Irrigation
Ditches/Canals (ft)

50

50

Fencing

Three-wire pasture
fence

Three-wire pasture
fence

Actual Reuse Area
~150, south of MU-01503
>2,000, northwest of
MU-015-01 is PWS well
ID1090011
300, multiple domestic
wells around site
~50, private drive west
of MU-015-01
~150, ephemeral
stream west of MU015-02
Unknown, none within
50 ft of the site.
Barbed wire fence
around MU-015-01
Woven pasture fence
around MU-015-02 &
03
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Every 500 ft and
Signage is posted
each corner of the
Around the perimeter
every 500 ft and at
Posting
outer perimeter of
of the reuse site
each corner.
the site.
a. Current buffer zone requirements in Permit M-015-05.
b. The DEQ Reuse Guidance Manual provides recommended buffer distances for various reuse
scenarios. For this permit, the following scenario was used for determining buffer distances: Class C
municipal, rural location, and sprinkler application.
c. Permit M-015-05 allows for a 150 ft buffer distance from an inhabited residence south of MU-0150-03
(DEQ 2018c item 4, p. 2).
d. Permit M-015-05 allows for a 300 ft buffer distance to the Potter and Harnett wells for MU-015-02 and
MU-015-03 (DEQ 2018c item 4, p. 2).

As shown in Table 13, all existing buffer zones satisfy the requirements of Permit M-015-05.
The onsite buffer distances from an inhabited residence and some domestic wells are less than
the distances recommended by the DEQ Guidance. These discrepancies were addressed during
previous permit cycles and are summarized below.
Inhabited Residence:
In 2017 a private residence was constructed south of MU-015-03 and is approximately 150 ft
from the management unit (DEQ 2018d section 2.2.1.1, p. 3). The facility justified a reduced
buffer zone by agreeing to maintain a densely vegetated 50 ft swath of forest along the property
line (DEQ 2018d section 2.2.1.2, p. 5). This densely vegetated area provides a physical barrier to
prevent irrigation spray drift from leaving the property.
Domestic Wells:
BBRWSD has conducted multiple well location acceptability analyses (WLAA) since being
permitted that conclude a 300 ft buffer distance from certain domestic wells is an acceptable
distance for well protection (Golder 2008; Monks 2018). Most recently, a WLAA was conducted
in 2018 to determine if a 300 ft buffer distance from MU-015-03 was acceptable for two
domestic wells. The Potter well (Figure 17) was installed in 2017 after MU-015-03 was already
constructed, necessitating the need to assess the risk of BBRWSD irrigating the management unit
as designed. The Hartnett well was drilled in 2007 and its distance from MU-015-03 also needed
to be assessed.
The 2018 WLAA concluded that both wells were at an acceptable distance of 300 ft for the
following reasons.
•
•

The two wells are located upgradient from the reuse site (Monks 2018, p. 1).
Completion of the wells is in a deep bedrock aquifer that is isolated from the land
application area (Monks 2018, p. 5).

DEQ staff recommends draft Permit M-015-06 specify the same buffer zone distance
requirements as established in Permit M-015-05.
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5.2 Runoff
Permit M-015-05 required the Plan of Operation include a runoff management plan (DEQ 2015a
section 3, p. 8) but it does not appear the facility has designed one (T-O 2015). DEQ’s most
recent inspection did not observe signs that recycled water runoff was an issue at the reuse site
(DEQ 2014 section 6.7, p. 7). However, with soil slopes ranging from 5 to 45% across the site
(see Section 4.3); runoff could be an issue depending on how the site is managed. Management
strategies, such as minimizing irrigation during periods when forest soils are saturated, should be
outlined for staff operating the irrigation system.
DEQ staff recommends draft Permit M-015-06 require that the updated Plan of Operation
included a runoff management plan.

5.3 Seepage Rate Testing
The facility seepage tested LG-015-01 and LG-015-02 in 2018 and 2019, respectively (Table
14). Both lagoons passed their respective seepage tests. As required by the Wastewater Rules,
BBRWSD is required to seepage test the lagoons every 10 years (IDAPA 58.01.16.493.02.c).
DEQ staff recommends draft Permit M-015-06 include a compliance activity that requires the
facility to seepage test the two lagoons within 10 years from the previous seepage test.
Table 14. BBRWSD wastewater lagoon seepage testing summary.
Seepage
Test Date
Lagoon
DEQ Approval
Rate
Completion
(inches/day)
October 10, 2018
LG-015-01
July 9, 2018
0.04a
(DEQ 2018e)
August 14, 2019
LG-015-02
July 3, 2019
0.029b
(DEQ 2019c)
a. T-O 2018b section 10, p. 10
b. T-O 2019c section 10, p. 12

Allowable
Rate
(inches/day)

Date Next
Seepage Rate
Test is Due

0.125

2028

0.125

2029

Test procedures for completing seepage tests are recommended to be submitted at least 45 days
prior to the planned seepage test. Information on seepage testing procedures are located at:
http://www.deq.idaho.gov/water-quality/wastewater/lagoon-seepage-testing.aspx

5.4 Waste Solids, Biosolids, Sludge, and Solid Waste
At the BBRWSD reuse site, waste solids accumulate in the two wastewater lagoons. The
BBRWSD wastewater collection system is a septic tank effluent system and, therefore, the
majority of solids are removed from the septic tanks at the ERUs. Septage from the tanks is
periodically pumped and hauled to an approved septage disposal site (DEQ 2015b section 4.3, p.
13).
The facility removed solids from the bottom of the lagoons using a vacuum truck during the
lagoon expansion and relining project (2017 to 2018). Solids were hauled to Selle Soil Solutions
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near Sandpoint, Idaho, who have a DEQ approved Biosolids Management Plan to land apply
biosolids.
Considering solids have only been accumulating since 2017 and 2018, it is unknown if solids
will need to be removed during the next permit cycle. Land application of waste solids is not
allowed on the management units and, therefore, BBRWSD would have to haul solids to an
approved disposal site. At this time, DEQ staff does not recommend a waste solids management
plan be required by the permit but the facility be required to submit a plan if solids removal from
lagoons is necessary.

5.5 Nuisance and Odor Management
Permit M-015-05 required the facility to submit a nuisance and odor management plan in the
Plan of Operation (DEQ 2015a section 3, p. 8). However, nuisance and odor management was
not discussed in the Plan of Operation. It does not appear nuisance or odors have been a problem
at the BBRWSD reuse site during the M-015-05 permit cycle. The previous staff analysis
indicates that odors were historically an issue at the main lift station but that issue was resolved
after the installation of a charcoal filter (DEQ 2015b section 4.4, p. 13). DEQ recommends draft
Permit M-015-06 require the facility to submit an updated Plan of Operation with a nuisance and
odor management plan.

5.6 Silvicultural Plan
During the M-015-05 permit cycle, BBRWSD submitted a silvicultural plan for MU-015-01 on
June 24, 2020 and a silvicultural plan for MU-015-02 and 03 on July 20, 2018. Both plans
outlined forest management issues that need to be addressed to maximize recycled water and
nutrient use across the site (Table 15 and Table 16). It is recommended that a compliance activity
be added to draft Permit M-015-06 that requires BBRWSD to implement the recommendations
outlined in the submitted silvicultural plans over the course of the permit cycle.
Table 15. Forest management issues and recommendations from the silvicultural management plan for
MU-015-01 (IFM 2020).
Issue
Recommendation
Page #
13, and
Overstocking
Between 2020 and 2030, reevaluate the need for commercial thinning.
17–18
White Pine Blister Pruning lower limbs of white pine sapling trees to prevent the spread of
16–17
Rust
the disease.
Between 2020 and 2030, monitor the health of the forest, specifically
Health Monitoring
17
monitoring changes in tree mortality.
Table 16. Forest management issues and recommendations from the silvicultural management plan for
MU-015-02 & 03 (IFM 2018).
Issue
Recommendation
Page #
Within the next ten years, harvest timber in the different forest types.
Suboptimal
Depending on the different forest types, overstory removal, group
19–23
Nutrient Uptake
selection, sanitation, and salvage harvest methods were recommended.
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Low Branch
Density

Pruning lower limbs to increase wastewater distribution efficiency and
reduce the risk of white pine blister rust.

23

5.7 Grazing
Grazing was not proposed in the BBRWSD permit application (T-O 2020). DEQ staff
recommends draft Permit M-015-06 specify that grazing is not allowed on the reuse site.

6 Monitoring
The proposed monitoring requirements for the draft permit are described in detail in the
following subsections. All monitoring will be conducted in accordance with the facility’s Quality
Assurance Project Plan (QAPP). See Section 7 for requirements regarding the QAPP.

6.1 Recycled Water Monitoring
6.1.1 Constituent Monitoring
Permit M-015-05 required BBRWSD to monitor recycled water monthly for TKN, NNN, total-P,
and pH during periods of irrigation (DEQ 2015a section 5.1.1, p. 15). The facility was also
required to collect a total coliform sample weekly during periods of irrigation. Recycled water
samples are collected (grab sample) at a frost free hydrant located at the southwest corner of
MU-015-01 (Figure 19). It is recommended that the following constituent monitoring changes be
incorporated into draft Permit M-015-06:
•

In the permit application, BBRWSD requested that the monthly recycled water
monitoring requirement for TKN and NNN be replaced with a single total-N analysis. As
noted in Section 4.6.1 of this staff analysis, nitrate-N and nitrite-N concentrations were
typically non-detect and the nitrogen loading limit is specified for total-N. Therefore,
DEQ staff recommends draft Permit M-015-06 require only total-N be monitored
monthly in recycled water.

•

As shown in Section 4.5.3, ground water chloride concentrations in downgradient
monitoring wells are elevated compared to the upgradient well. Furthermore, chloride
concentrations have increased in GW-015-02 since 2010 (Table 9). It is recommended
that the facility be required to monitor chloride in recycled water monthly during periods
of irrigation. This additional monitoring will help DEQ assess possible causes of elevated
ground water chloride and if chloride concentrations are increasing in recycled water.

•

DEQ staff recommends that common ions (Na, K, Ca+, Mg+, SO4, Cl-, CO32-, and HCO3)
in recycled water be sampled in the first and last month of the irrigation season during the
first and fifth year of the permit. As noted in Section 4.5.3, this data will be used in
conjunction with ground water common ion monitoring data to help DEQ better
understand impacts to ground water from reuse operations.
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6.1.2 Flow Monitoring
Permit M-015-05 required the facility to monitor recycled water flow to each management unit
from a single flow meter (DEQ 2018c item 7, p. 4). From the pump station, recycled water is
monitored at the flow meter and flow towards MU-015-01 (Figure 19). There is a valve station at
the southwest corner of MU-015-01 where flows can be diverted to MU-015-02 and 03. If
recycled water flow is diverted, there is another valve near MU-015-02 and 03 that allows the
facility to distribute flows between the two management units. The facility’s Plan of Operation
does not discuss operating the valves in conjunction with flow monitoring (T-O 2015). It is
recommended that draft Permit M-015-06 require an irrigation management and scheduling plan
be submitted with the updated Plan of Operation. The management plan should include a
discussion concerning operation of valves and flow monitoring equipment to ensure flow to each
management unit is accurately measured.

6.2 Soil Monitoring
Permit M-015-05 required BBRWSD to conduct annual soil monitoring on each management
unit in April before irrigation commences. Soil samples are required to be analyzed for EC,
nitrate-N, ammonium-N, and PAP (DEQ 2018c item 9, p. 5). The facility did monitor soil pH
during the M-015-05 permit cycle even though it was not required. DEQ staff recommends draft
Permit M-015-06 specify soil pH to be monitored in addition to the other required parameters.

6.3 Ground Water Monitoring
Permit M-015-05 required the facility to monitor four ground water monitoring wells annually
(April and September) for nitrate-N, total-P, pH, TDS, and chloride (DEQ 2015a section 5.2.2, p.
16). BBRWSD was also required to monitor WTE and WTD in the four monitoring wells and
four shallow piezometers monthly during the irrigation season. DEQ staff recommends the
following changes to draft Permit M-015-06 ground water monitoring requirements:
•

In the permit application, the facility requested that ground water pH be removed from
monitoring. DEQ staff does not recommend pH be removed from ground water
monitoring because pH is a field measurement and pH is elevated in recycled water. Field
measurements serve to verify when effective well purging has occurred and when ground
water has stabilized to ensure that ground water samples are representative of water in the
aquifer (Nielsen 1991 chapter 11, p. 466). In addition, DEQ also recommends draft
Permit M-015-06 require ground water EC and temperature be monitored in the field.

•

The facility requested the permit specify dissolved phosphorus ground water monitoring
instead of total phosphorus to eliminate the influence of turbidity on concentrations (T-O
2020, p. 11). In addition, the facility recommended the use of dedicated bailers for each
well and ensuring wells are bailed thoroughly before sample collection (McNee 2020a).
As noted in Section 4.3, PAP concentrations in soil are elevated and as the adsorption
capacity of the soil decreases, dissolved phosphorus is able to migrate into the aquifer
(Domagalski and Johnson 2012). In general, dissolved and total phosphorus
concentrations are similar in ground water (Domagalski and Johnson 2012).
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Since elevated ground water phosphorus concentrations were not observed in all
downgradient wells, it is unclear if turbidity is the cause of the observed phosphorus
concentrations. DEQ staff recommends draft Permit M-015-06 include both total-P and
orthophosphate in ground water monitoring. It is also recommended that draft Permit M015-06 specify turbidity be monitored in the field in nephelometric turbidity units. As the
case with other field measurements, turbidity measurements serve to verify when
effective well purging has occurred and sequential readings should be taken until purging
criteria are met (Anderson 2005, p. 41). These monitoring requirements will help
determine the cause of elevated ground water phosphorus concentrations and if
adjustments to site management are necessary to protect ground water quality.
•

DEQ recommends that common ions (Na, K, Ca+, Mg+, SO4, Cl-, CO32-, and HCO3-) in
ground water be sampled in April and September during the first and fifth year of draft
Permit M-015-06. Please see Section 4.5.3 of this staff analysis for the justification of
this recommendation.

6.4 Crop Yield and Tissue Monitoring
Crop yield and tissue monitoring are generally not required for forested sites. DEQ staff does not
recommend draft Permit M-015-06 include any crop yield or tissue monitoring requirements.
However, as noted in Section 5.6, it is recommended that a compliance activity be added to draft
Permit M-015-06 that requires the facility to implement the recommendations specified in the
silvicultural plans. The compliance activity should also require BBRWSD to submit a summary
to DEQ that outlines the forest management work that has been completed.

6.5 Meteorological Monitoring
It is not recommended that meteorological monitoring be required by draft Permit M-015-06
because there are a sufficient number of meteorological monitoring stations located within the
region.

6.6 Calculation Methodologies
DEQ staff recommends including the calculations in Table 17 in draft Permit M-015-06.
Table 17. Recommended calculations to include in draft Permit M-015-06.
Monitoring Point
Parameter (Calculate for each MU)
Units
Serial Number
MG/month
Recycled water hydraulic loading rates.
Inches/month
MU-015-01
MG/month
Irrigation water requirement
MU-015-02
Inches/month
MU-015-03
Nitrogen and phosphorus loading rates from
Pounds/acre-year
recycled water
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7 Quality Assurance Project Plan
The QAPP outlines the procedures used by the permittee to ensure the data collected and
analyzed meets the requirements of the permit.
To support its mission, DEQ is dedicated to using and providing objective, correct, reliable, and
understandable information. Decisions made by DEQ are subject to public review and may at
times, be subject to rigorous scrutiny. Therefore, DEQ’s goal is to ensure that all decisions are
based on data of known and acceptable quality.
The QAPP is a permit requirement and must be submitted to DEQ as a stand-alone document for
review and acceptance. The QAPP is used to assist the permittee in planning for the collection,
analysis, and reporting of all monitoring data in support of the reuse permit and explaining data
anomalies when they occur.
DEQ does not approve QAPPs, but reviews them to determine if the minimum EPA guideline
requirements are met and that the reuse permit requirements are satisfied. DEQ does not approve
QAPPs because the responsibility for validating the facility’s sampling data lies with the
permittee’s quality assurance officer and not with DEQ.
The format of the QAPP should adhere to the recommendations and references in the Assurance
and Data Processing sections of the guidance manual (DEQ 2007) and EPA QAPP guidance
documents https://www.epa.gov/sites/production/files/2015-06/documents/g5-final.pdf.
BBRWSD submitted a QAPP with the Plan of Operation on August 28, 2015 (T-O 2015
appendix O). Considering there are multiple recommended changes to draft Permit M-015-06, it
is recommended the facility be required to update the QAPP during the next permit cycle.

8 Site Operation and Maintenance
Both the wastewater treatment plant and reuse site are owned by BBRWSD. Water System
Management, Inc. is the contract operator for the site (T-O 2020, p. 11). The facility is classified
as a Class I Wastewater Collection and Class II Wastewater Treatment facility. Operators are
also required to have a Wastewater Treatment – Land Application license.
Mr. Robert Hansen is the responsible charge operator of the system; he holds the following
wastewater operator licenses:
• Wastewater Collection – Class II (WWC2-13710)
• Wastewater Treatment – Class II (WWT2-15575)
• Wastewater Treatment – Land Application (WWTLA-14275)
• Wastewater Treatment – Lagoon (WWTL-10693)
Mr. Claire Hansen is the substitute responsible charge operator of the system; he holds the
following wastewater operator licenses:
• Wastewater Collection – Class II (WWC2-13888)
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•
•
•

Wastewater Treatment – Class II (WWT2-17552)
Wastewater Treatment – Land Application (WWTLA-14668)
Wastewater Treatment – Lagoon (WWTL-12983)

DEQ staff recommends that draft Permit M-015-06 include a compliance activity to update the
Plan of Operation, incorporating the changes in the permit.

9 Compliance Activities
The list of compliance activities included in the current permit and those that will be required by
the new permit is provided below.

9.1 Status of Compliance Activities in Current Permit
The compliance activities required by Permit M-015-05 (DEQ 2015a section 3, pp. 8–11) and the
statuses of each activity are presented in Table 18.
Table 18. BBRWSD Permit M-015-05 compliance activities and current status.
Compliance
Description
Due Date
Activity

5th year of permit

Submitted: 8/28/2015
Approved: 1/25/2016
Submitted: 8/28/2015
Approved: 1/25/2016
LG-015-01
Completed: 6/25 to
7/09/2018
Approved: 10/10/2018
LG-015-02
Completed: 6/05 to
7/03/2019
Approved: 8/14/2019
Submitted: 7/20/2020

5th year of permit

Submitted: 6/24/2020

Prior to construction of
the expansion irrigation
site

Submitted: 11/10/2016
Approved: 12/20/2016

CA-015-01

Plan of Operation (PO)

12/11/2015

CA-015-02

Quality Assurance Project Plan
(QAPP)

12/11/2015

CA-015-03

Seepage Testing

LG-015-01: 7/01/2020
LG-015-02: 5/25/2020

CA-015-04

Groundwater Monitoring Report
Silvicultural Report for Existing
Irrigation Site

CA-015-05
CA-015-06

Plans and Specifications

Submitted: 7/19/2018
Accepted: 8/27/2018
Submitted: 8/26/2019
a
CA-015-08
Plan of Operation (PO)
January 31, 2019
Approved: 9/13/2019
CA-015-09
Pre-Application Workshop
6/11/2015
8/13/2020
CA-015-10
Renewal Permit Application
12/11/2020
10/21/2020
a. Extended deadlines from M-015-05 – Modification 1, issued February 9, 2018 (DEQ 2018b).
CA-015-07

Silvicultural Report for
Expansion Irrigation Site

Status

July 31, 2018a

9.2 Compliance Activities Required in New Permit
The following Compliance Activities are specified in the draft Permit M-015-06:
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1. Design and implement an updated Plan of Operation that incorporates the requirements of
the new permit.
2. Design and implement an updated Quality Assurance Project Plan that incorporates the
requirements of the new permit, including verification that the plan has been
implemented by the facility.
3. Submit lagoon seepage rate test proposed schedule and procedures at least 45 days prior
to the planned seepage test. Complete the seepage test before the end of the specified
year. Submit the seepage test report within 90 days after completion of the seepage test.
4. Submit a silvicultural implementation plan that specifies when and how the facility will
implement the recommendations specified in the silvicultural plans. The compliance
activity should also require the facility to provide a summary to DEQ after the work has
been completed.
5. Schedule a Pre-application Conference 12 months prior to permit expiration.
6. Submit a permit renewal application at least 180 days prior to expiration of existing
permit.

10 Recommendations
Staff recommends the draft reuse permit be issued for a duration of seven years. The permit
specifies hydraulic and constituent loading limits and establishes monitoring and reporting
requirements to evaluate system performance, environmental impacts, and permit compliance.
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Appendix A. Site Maps

Figure 14. BBRWSD regional map.
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Figure 15. BBRWSD facility map.
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Figure 16. BBRWSD reuse site record drawing (T-O 2019b). Note the ephemeral stream (black arrows)
between LG-015-01 and MU-015-02.
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Figure 17. Approximate locations of domestic wells near MU-015-02 and MU-015-03. Map from Monks
2018, p. 9.
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Figure 18. BBRWSD ground water potentiometric map for MU-015-01 (Monks 2020).
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Figure 19. Recycled water constituent and flow monitoring locations at the BBRWSD reuse site. Adapted
from McNee 2020b.

