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of matters such as credit calcula ns, trade ratio determination, crediting-project verification and
permit modification procedures. This coul be important regulatory infrastrus 1re that would
enhance the ability to complete sensible, cost-lowering trades and minimize MDEQ administrative
burdens. The prospects for Montana  -ealize overall benefits1 01 WQT may thus be enhanced
through one-time investments 1at provide a reasonable opportunity to help potential” benefited
credit buyers to become actual buyers.

The Project Team therefore recommends that IDEQ:

Not invest in formally developing any specific and/c  rescriptive WQT program framework
under CIRCULAR DEQ-13. Rather, MDEQ sh | imp., allow point sources that might
choose to trar , to best determine how they should each proceed under CIRCULARS
DEQ-12A, 12B and 13 absent a formal 'QT framework.
Alternatively consider limited investments to write appendices to DEQ-13 that clarify and
facilitate credit calculation met s, provide standardized forms for trading participants
and lay out expectations for crediting project verification and aggregator participation.

e Consider limited investments in expenditures for public outreach and/or workshops related
to DEQ-13 suggested appendices.

Based on best profess ial judgment and Project Team experience, implementation costs for
these latter two recommendations are estimated to minimally range from $150,000-$220,000
assuming outside contractor assistance.

Qverall, this investment strategy faciiitates what will likely be limited trading through bilateral
exchanges between buyers and sellers and/or buyers an  aggregators. It eliminates the need for
formal program development and management as these elements that are already allowed in the
existing trading policy. Trading integrated into the existing permit process shouid also be within
the current purview of permit writers. Buyers and sellers would therefore bear the bulk of
responsibilities for trading.

MDEQ investment at this time is not deemed as essential by the Project Team for future WWTP
application and use of the trading policy. MDEQ investment in some or all of the recommended
elements will simply help facilitate trades and reduce f Ire costs associated with transactions
and administration of potential trades. Fundamentally, all additional elements developed to
facilitate trades under the existing policy, could be documented in appendices to DEQ-13, and
easily integrated into existing MDEQ program functions.















3.21 . alys Methods

Demand analysis started with creating a list of all municipal wastewater dischargers and industrial
dischargers in Montana. Discharge Monitoring R rts (DMRs) were requested and analyzed for
all of the dischargers for the period 2010 through 2014. Flow, Total Nitrogen ), and Total
Phosphorus (C } were collecte and analyzed from the DMR data and are summarized in
Appendix A.

The first modificati | to the list was to remove industrial discharges without nutrients in their
effluent. MDEQ suggested using Appendix A of “Demonstration of Substantial and Widespread
Economic Impacts to Montana That Would Result if Base Numeric Nutrient Standards had to be
Met by Entities in the Private Sector in 20 2012, IDEQ, ‘ecember 2012” to make that cut
since they had already analyzed which industrial dischargers to include in that study. e next
modification was to remove dischargers on reservations (these are under the control of EPA
Region 8 and not under the purview of MDEQ). The list was then categorized as follows:

Dischargers who discharge to “Large Rivers” as defined in Table E-1 in “MDEQ Circular
DEQ-12-A"
¢ Industrial discharges to adeable streams
Municipal dischargers to wadeable streams with more than 1,000 residents
Municipal dischargers to wadeable streams with less than 1,000 residents.

This initial list also included location information (from EPA public information), permit expiration
dates (from EPA public information), flow information (from DMR data), treatment type (lagoon or
mechanical from individual permit descriptions), and the HUC-12 designation (from t A public
information) where each plant discharges. Appendix A shows this initial st of dischargers.

The discharger list was discussed at an initial meeting with the Project Team and MDEQ
representatives involved in the project. One of the decisions made early in that meeting was to
remove municipal dischargers with less than 1,000 residents from the study. Almost all of these
systems are lagoons that do not discharge during all months (most only discharge 6-7 months
per year). These systems may be able to make simple operational changes so that they do not
discharge during the months where nutrient limits will be applied (July-September). Other
systems might have farmers and ranchers nearby that can use the effluent during the summer
months. The premise ere is that the costs to build an equalization basin and contribute to some
improvements on the landowner’s irrigation system are likely to be much less than nutrient  ading.
While there might be a few smali dischargers (<1,000 residents) that will be interested in
undertaking nutrient trading, it was decided that the trading approach that is ultimately
implemented based on the analysis of the remaining systems would also apply to smaller
systems.

Industrial dischargers were then analyzed closely related to flow, nutrient load, and receiving
water. Several were removed from the analysis because it was relatively obvious that their mixing
zones would be large enough relative to their discharge that reasonable potential would not exist
for them to have a nutrient discharge limit. MDEQ agreed with the Project Team to review the
remaining list of dischargers related to TMDL implementation and schedule, receiving water
status (impaired or not}, and their knowledge of ongoing studies and upgrade plans for the
dischargers. MDEQ then identified other dischargers that should be removed from the study.
These changes were made and are presented in the next section.
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FIGURE 3-2
ECONOMY OF SCALE FACTOR (NITROGEN UPGRADE COST ONLY)
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It was beyond the scope of this project to attempt to predict which treatment plants would be given
discharge limits for nutrients that are different than the adopted variance limits. Therefore, it was
a conscious decision by the Project Team to make the simplifying assumption that all 27
dischargers would be held to the variance limits presented above. None of the dischargers will
know for certain what their actual discharge limits will be until their MDEQ permit is issued and
approved. This decision was recognized as a simplifying assumption but was agreed that it would
not change the ultimate recommendation of this study. Based on the assumptions stated in this
section, nutrient demand was calculated for each discharger in the study over the full 20 years
where variances will be available based on CIRCULAR DEQ-12. These were then sorted over
time and incremental and cumulative nutrient demand was calculated. WWTP nutrient demand
is shown in Figures 3-3 through 3-6. Both incremental and cumulative demand are shown for
nitrogen and phosphorous.

The facility upgrade capital and O&M costs were calculated as described above. In addition, the
net present value (NPV) was also calculated using a 3.3% inflation factor over a 20-year life cycle.
This NPV cost was used in subsequent sections of this report as a comparison point for nutrient
trading costs. Upgrade costs are presented in Table 3-2 and incremental and cumulative costs
are shown in Figures 3-7 through 3-9. As shown, approximately $110 million dollars (in 2014
dollars) will be needed for potential upgrades for dischargers in Table 3-2 to meet the variance
limits over the 20 years where variances will be available.
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Cumualative Nitrogen Demand (lbs of TN)
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Cumulative Nitrogen Upgrade Costs ($MM)
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Cumulative Phosphorus Upgrade Costs ($MM)
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Cumulative Total Nutrient Upgrade Costs ($MM)
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4.3 Pollutant Load Ana sis

Loads from surface runoff wt 2 estimated by coupling estimated runoff volumes with EMC data
described | e previous section. Ri off is calculated as follows using Equation

A =[IMP. x Ci + (1-IMP.) x Cp)] x AL x 1
={Cp+ (Ci— Cp) x IMP.] x AL x| (Eq. 1)
Where:
A = Total average annual surface runoff from land use L (acre-

inch/month)

Ce = Pervious area runoff coefficient (0.20}
Ci = Im| rvious area runoff coefficient (0.95)
IMP. = Fr tional imperviousness of land use L
AL = Area of drainage unit (acre)

/ Long term average monthly precipitation (inch/month)

The calculated runoff from Equation 1 is used to find the monthly pollutant loads using Equation
2.

M =EMC: xR . xK (Eqg. 2)
Where:

M, Loading factor from land use L {(pound/month)

EMC. = Event mean concentration of runoff from land use L {mg/L)

AL = Total average surface runoff from land use L computed in Eq. 1
{acre-inch/month)

K = Unit conversion factor of 0.2266

Equation 1 was used to calculate the monthly runoff (Ry) for each land use (L) as the product of
the annual rainfall, the area of land use |, the percen  nperviousness of land use (, and the default
coefficients Cp and C;. The surface runoff was then multiplied by the respective EMCs and a unit
conversion factor to compute the loading factor (M), from Equation 2. Monthly results from the
three month period of July through September were aggregated to obtain loadings of TP and TN
for each of the 4,180 HUC-12 watersheds in the state excluding the designated Wilderness areas.

4. lonpoint Source Nutrient Credit rivatic

Two simple scenarios were applied to preliminarily estimate potential water quality trading credit
volume from agricultural and forestry management BMP implementation. It was assumed that
BMPs {or a suite of BMPs} with a 50% load reduction efficiency for both TP and 1  were applied
to 10% and 25% of the agriculturai land use (Cultivated Crops, Pasture, and Grassland) areas in
each HUC-12 watershed. (Grassland was assumed here to reflect rangeland.) The 10% and
25% values can be regarded as the potential rates of participation by landowners in a trading
program. Due to the uncertainties associated with forest BMPs and landowner participation
potential, 10% of the evergreen forest land was assumed as the potential credit generation area
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with an 85% load reduction efficiency for TP and 70% for TN, respectively, from this land cover’.
These reflect BMPs for forest roads.

In both Ag and forestry NPS crediting applications, we do not assume where BMPs would be
applied. Rather, the assumption is that BMPs are ¢ plied where they do not already exist. This
portends the need for on-the-ground technical assistance in finding sites for actual trades. Bh
assur tions are discussed further is Section 5 under credit costs while Section 6 discusses the
trading framework to accommeodate technical needs for trading.

Water quality trading in Montana usually typically requires that credits be generated upstream of
the buyer; downstream credit generation may be considered on a case-by-case basis in the
trading poli Credits from NPS runoff reductions above PSs were only ¢ sidered in this
application. This was considered sufficient for to address nutrient losses downstream due to fate
and transport processes in delivery of credits to the buyer location. Factors to estimate loading
reductions attributed to fate and transport are often included as a part of the trading ratios. ..iese
ratios can also account for uncertainty, net e ironmental benefits to the river and pollutant
e Iivalency. For this analysis, a commonly used trading ratio of 2:1 was used to simplify
assumptions that otherwise would require specific knowledge of M S crediting projects and
locations. This trading ratio means that for every two pounds of load reduction achieved by a
NPS, only one pound can be used as credit for point sources in trading.

4.5 Nonpoint Source Credit Supply

Land cover loading data (provided electronii Iy and separate from this n  ort) and modified as
noted above (participation rates, BMPs efficiencies and 2:1 trade ratio), yielded seasonal (July —
September) credit values as shown in Table 4-3 for TN and TP. The table includes the number
of HUC-12s upstream of these PSs thatv  Id be available to provide credits. In watersheds with
multiple PSs, these are presented in an upstream to downstream order.

7 National Level Assessment of Water Quality Impairments Related to Forest Roads and Their Prevention by Best
Management Practices - Final Report, Prepared by: Great Lakes Environmental Center for: U.S. Environmental
Protection Agency Office of Water, Contract No. EP-C-05-066, December 2008.

Task Order 002
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4.6 Septic System S1  sly Assessment

A preliminary evaluation of potential nitrogen offset supply was conducted for six of the larger
municipal settings where septic system disconnect program opportunities may exist. Table 4-4
illustrates the number of potential opportunities and potential seasonal nitrogen reduction benefits
using the Montana trading policy calculation method. Figures 4-8 through 4-13 illustrate growth
boundaries and locations of septic systems for these six municipalities where disconnects may
be possible. Estimates for septic system disconnects may be between $3,000 to $5,000. Using
the lower figure of $3,000, this results in a cost « $1,667 per pound of TN. The credit value of
0.02 Ibs/day per septic tank used in Table 4-4 is based on typical nitrogen loads to septic tanks
and is equivalent to a trade ratio of 4:1, which is based on generalized averages where septic
trading ratios have been calcutated for a few municipalities in Montana using the method
described in DEQ Circular 13. The value of 0.006 |bs/days per septic tank used for Missoula is
based on the septic trading analysis completed specifically for the Missoula draft wastewater
discharge permit.

TABLE 4-4
! TIC TANK NIT DGEN CREDITSA LABI
WITHIN GROWTH BOl IDAF
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5.0 COMPARISON OF DEMAND AND SUPPLY

5.1 Overview

Evaluating the viability of a trading market is based on: 1) the determination of whet r there is
ample credit supply from NPSs to meet the demand of PSs, and 2) whether there are substantial
cost savings with trading versus WW  upgrades. This section presents the results of comparing
Section 3 WWTP demand and Section 4 NPS credit supply in these regards. Credit supply
comparisons are presented first, followed by a more detailed example of the demand/supply
comparison for Miles City to illustrate trading considerations with NPSs. Cost comparisons
conclude the section. The overall demand/supply results presented here are the basis for Section
6 recommendations for the Montana business case for trading, future MDEQ investments costs
and related considerations.

5.2 lemand and Supply Comparisons

Montana trading policy usually requires buyers to purchase credits from upstream sellers. For
the 27 PSs that were identified is Section 3 for having the potential to trade, upstream HUC-12
watersheds were delineated. These are illustrated for each facility in Figure 5-1 (color-coding is
solely to help illustrate corresponding upstream areas for trading supply).

Tables 5-1 and 5-2 present a comparison of 'S credit deman from the 27 targeted PSs with
results of the credit supply analysis for potential TN and TP credits {from Section 4), respectively.
Supply estimates are derived from theoretical NPS conservation actions in agriculture and
forestry. TN and TP demand in Tables 5-1 and 5-2, respectively is presented as the most
conservative (maximum demand) scenario that would occur in the fourth permit cycle examined
in this study. The corresponding dates Jr these permit cycles are also included in these tables.
Such information was extracted from Table 3-1 of this report. PSs in Tables 5-1 and 5-2 are
clustered by watershed to best illustrate where about 80% of these point sources share
overlapping upstream areas from which, at some level, they will need to derive credits.

As most upstream watershed areas above PSs are relatively large in Montana, the Project Team
assumed here that it is most likely that credit buyers will first seek credits from upstream HUC-
12s in close proximity to many of the discharges. This will reduce 2 need for high de ratios
that might otherwise require discounting for far upstream credits. This will also facilitate iocal
credit exchanges through local contacts and community connections with rural areas.

As such, credit supply presented in Tables 5-1 and 5-2 first reflects scenarios with credits provided
by upstream HUC-12s that could only produce credits for their location. These are refetred to as
“Exclusive” HUC-12s whereby none of the other 26 PSs that might look to trading in this study
could obtain credits. (These are illustrated with color-coding in Figure 5-1.) This approach not
only simplifies the demand/supply comparisons, it also portends that in many cases examined
herein, credit competition will likely not be a substantial concern in the trading marketplace for
these facilities. If exclusive credit supply is insufficient for demand, credit supply from all upstream
areas is also considered (minus that already exclusively allocated to other upstream PSs).

A hypothetical trade scenario for Miles City, presented later in this section, will llustrate how
buyers might more readily seek closer proximity credit opportunities in these exclusive upstream
HUC-12s. For example, despite the fact that Miles City would still ave a substantial portion of
692 upstream HUC-12s in the Yellowstone Basin (e.g., Table 5-1) to produce credits, logistics
and administrative costs might dictate trying to find credits in more immediate areas of theirs and
an adjacent, upstream county.
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Recognizing this areal distribution for upstream credit supply, NPS credit generating scenarios in
Tables 5-1 and 5-2 include a sequence of five crediting options to compare available credits to
satisfy potential demand as Hllows:

1. Exclusive upstream Ag credit suppily assuming that 10% of farmers in these select HUCs
would participate in trading

2. Exclusive upstream Ag credit supply assuming that 25% of farmers might participate in
trading

3. Exclusive upstream Ag supply at 25% participation plus credits from forestry conservation
practices that would co :ctively produce an overs 10% load reduction from upstream
forested areas (excluding wilderness areas)

4, Tot:  stream Agcre  supply with 10% Ag participation

5. Tok istream Ag supply at 25% participation plus forestry credit supply

As noted in the previous Section 4, Ag and forestry NPS credits may in some cases be in relatively
short supply due to very limited rainfall in the critical trading months of July — September. As
such, a greater number of landowners participating in trades will be necessary for NPS runoff
generated credit supply. Ag participation rates of 10% and 25% may be quite high for typical
PS/NPS programs where there are much larger reductions per acre expected given more
temperate conditions in other trading settings compared to Montana’'s largely arid conditions.
Thus, each successive scenario, starting with 10% Ag participation in exclusive upstream HUC-
12s, generally offers more credits than the previous. For each scenario, a column identifies
whether there are sufficient credits to meet demand with a “yes” (Y) or not, signified by a “no” (N).
If demand is met for a PS, no further crediting scenarios are offered. Successive scenarios are
applied until demand is met. If after the application of all five potential crediting scenarios, PS
demand cannot be met by proposed NPSs, an “N” in the final column means that the PS may not
be a likely candidate for trading with agriculture and/or forestry.

Towards these ends, the following observations are made from demand/supply comparisons in
Tables 5-1 and 5-2 for TN and TP, respectively.

Overalf Observations

Of the 27 PSs identified with potential trading demand, only 19 realize ample credit supply
considering both TN and TP. (Red Lodge falls short for both TN and TP supply; Stillwater
Mining, Bozeman, East Helena, Helena, Rocker, Hamilton and Kalispell have one or the
other nutrient credits with insufficient supply)

» Considering just TN (Table 5-1}, all but 2 (Red Lodge and Kalispell) have sufficient credit

supply. TN supply for Helena is only satisfied with the final and most generous credit
scenario #5. Sixteen of the facilities will find sufficient TN supply in their exclusive
upstream HUC-12 watersheds (scenario #1).
The TP supply (Table 5-2) is a substantially ~ ferent picture than TN. Even with the most
generous crediting scenario #5, 7 facilities are unable to meet TP supply needs to fully
offset demand (Stillwater mining, Red Lodge, Bozeman, East Helena, Helena, Rocker and
Hamilton). Three other facilities meet TP supply needs with scenaric #5 (Billings,
Yellowstone Energy and Deer Lodge).
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Yellowstone River

Insufficient TN and ~  supply for Red Lodge is most likely a function of only 5 upstream
HUC-12s that could potentially deliver NPS credits. The same is true for TP supply
shortage for Stillwater Mining with only 1 upstream HUC-12; a function of its location in a
headwater stream.

* As noted above, Billings and Yellowstone Energy are short TP supply tnot TN. The
former has 226 upstream HUC-12s from which to potentially draw TP credits, though their
demand (the largest of any of the 8 potentially trading discharges in the Yellowstone) still
falls short under all proposed NPS crediting scenarios. Stillwater lining’s location in a
headwater leaves it at a distinct disadvanta  with only the HUC-12 in which it is located
to generate credits.

Missouri River

¢ In the Missouri Basin, all 7 potentially trading PSs have ample TN supply from NPSs,
though Helena requires scenario #5to  eet TN demand.

s Three point sources (Bozeman, Helena and East Helena) have insufficient TP credits in
this basin. All have a relatively small number (<10) available upstream HUC-12s from
which to draw credits.

Clark Fork

Of the 5 potentially trading PSs in the Clark Fork, only Missoula shows some additional
Ag credit need (scenario #2) to achieve Ti  supply beyond scenario #

» locker, with only 4 upstream HUC-12s to supply credits, has insufficient TP credit supply
under all crediting scenarios. Deer lodge will need scenario #5 to meet TP demand.

All Other River Basins

Kalispell, with only 7 upstream HUC-12s for credit supply has insufficient TN credits for
trading under the 5 NPS supply scenarios. is is also a function of the large expected
TN demand. Kalispell'sTP demand is zero, so TP credit supply is unnecessary for this
plant.

Hamilton TN supply is more than ample to meet demand, however, their substantial TP
demand cannot be satisfied even with 52 upstream HUC-12s.

This comparative analysis of demand and supply represents a reasonable but conservative
assessment of potential opportunities for trading amongst these 27 identified PSs. The next
portion of this section uses these data and applies costs for WWTP upgrades versus cost for
NPSs. Such an analysis will provide a more definitive picturefort :e | mic case for trading.

What we address here, before moving to a specific demand/supply comparison for Miles ity and
then cost comparisons, is the recognition that this supply analysis makes no consideration for
site-specific credit availability. Trading certainly cannet be explicitly ruled out for these particular
PSs given localized upstream opportunities that simply cannot be known or discovered in the
course of this rudimentary analysis. [t is thus fully acknowledged in this report that other upstream
crediting alternatives are possible (e.g., streambank restoration, cattle removal from streams,
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The Miles City supply analysis then compared the required land use area for credits that would
be available in the 75 upstream HUC-12s to determine if sufficient supply existed.  further
estimated the number of farms (hence number of landowners, assuming one landowner per farm)
based on the required area and farm size. Comparing that number of landowners to the total
number of landowners in the HUC-12s suggests an actual partic ation rate potentially necessary
to generate sufficient credits to meet demand.

Tables 5-3 to 5-5 present the results of this analysis for rangeland, pastures and croplands,
respectfully in these regards. It can be seen that due to their predominant presence in the nearby
upstream HUC-12s, rangeland {ranches) alone would be able to ~:nerate sufficient credits to
meet demands for both nutrients (Table 5-3). This is true in spite or the fact that rangeland has
the lowest potential nutrient credits per acre (0.012 TP Ibs/ac and 0.218 Ibs N/ac) among t
three agricultural land uses. T  participation rate required for ranches ranges from 10.6% for
the most immediate permit cycle to 16.5% for the most remote. These values are well within the
10% and 25% participation rates assumed for the state-wide analysis.

Neither pastures (Table 5-4) nor croplands ' able 5-5) alone could generate sufficient credits to
meet the demand from Miles City WWTP using the BMP application efficiencies assumed in this
study. The arid conditions in this part of the state likely confine pastures and crop farms to river
corridors where irrigation water is available (e.g., see Figure 5-5). This makes these two land
uses far less common in the area than ranches. Thus, it is not surprising that available credits
from pastures and croplands are limited in this particular setting. Nevertheless, croplands and/or
pasture would still e able to generate a portion of the required credits. Therefore, these areas
would remain as viable options for potential credits. And as noted above, site-specific
opportunities will no doubt become a target for future buyers as opposed to an assumption that
su  substantial numbers of landowners would participate. Overall, this Miles City example helps
illustrate the rationale for targeting “exclusive” upstream HUC-12s in the broader analysis for PSs.
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TABLE 5-7
COMPARISON OF WWTP COSTS
WITH TN AND TP CREDIT COSTS

Projected July-Sept Demand

Total Nitrogen Comparison

Total Phosphorus Comparison

Liklihood to Trade

TN
Upgrade Maximum
TN Upgrade Max Cost (Full TN TN WQT TP TP WQT
TN Cost (Max Unit Build Out Credit Cost- Upgrade Cost-
Demand Permit Cost| Cost Permit Cost effective- [[Maximum TP | Unit Cost effective- |[Likely to|Likely to
(Ibs/ TP Demand (Ibs/|| TN Upgrade Seasonal Permit | Seasonal | TN Trading |(Seasona ness Upgrade (Seasonal TP Trading |[TP Credit Cost ness Trade | Trade
Description season) season) Cost (NPV)* $/Ib)** Cycle $/Ib)** Cost (NPV) | $/Ib) (<75%) Cost (NPV) $/Ib) Cost (NPV) |(Seasonal $/lb)| (<75%) TN TP
\Western Sugar 3,140 0 $ 1,473,484 | % 23.46 4 $ 2346 |$ 180,236 |$ 2.87 12% $ = $ = $ = $ = Y N
Elkhorn Health 43 6 $ 207,066 | $ 244.32 4 $ 24432 | $ 2411 |$ 2.87 1% $ 2562 |$ 21.16($% 6,954 | $ 57.44 271% Y N
Missoula 18,558 956 $ 3,418,153 | $ 9.21 4 $ 9.21|$ 1,065229|$%$ 2.87 31% $ 144574 | $ 756 |$ 2,859,749 $ 149.57 | 1978% Y N
East Helena 2,004 501 $ 1,276,862 | $ 31.86 4 $ 31.86|$ 115030|% 2.87 9% $ 212,073|$ 21.16 | Credit<Demand | Credit<Demand N/A Y N
Dillon 6,901 1,179 $ 4,445948 | $ 32.21 4 $ 3221 |$ 396,117 |$ 2.87 9% $ 499,029($% 21.16|$ 1,366,461 | $ 57.95 274% Y N
Laurel* 0 1,647 $ - $ = $ = $ - $ 697245(% 21.16|$ 6,123,279 $ 185.86 878% N N
Bigfork 981 0 $ 790,032 | $ 40.25 4 $ 4025 | $ 56,329 | $ 2.87 7% $ = $ = $ = $ = Y N
Manhattan 263 32 $ 70,468 | $ 40.46 3 $ 1341 | $ 1509 | $ 2.87 21% $ 2,432 | $ 3.85|% 37,088 | $ 58.79 | 1525% Y N
Great Falls* 15,931 15,931 $ 815,896 | $ 2.56 4 $ 256 |$ 914420 |$% 2.87 112% $ 7,924,084 (% 2487 |$ 18,464,029 | $ 57.95 233% N N
Miles City 15,931 1,980 $ 6,141,728 | $ 19.62 2 $ 19.28|$ 914497 |$ 2.87 15% $ 838,177 (% 21.16|$ 2,294,820 | $ 57.94 274% Y N
Havre* 2,469 1,975 $ 825,727 | $ 16.72 4 $ 16.72|$ 141,721 |$ 2.87 17% $ 836,154($% 21.16|$% 2,289,518 | $ 57.95 274% Y N
Conrad 1,126 436 $ 892,031 | $ 39.61 4 $ 39.61 | $ 64,632 | $ 2.87 7% $ 184493|$ 21.16($ 505,171 | $ 57.95 274% Y N
Bozeman 2,651 3,534 $ 176,989 | $ 3.34 4 $ 334|($ 151,167 |$ 2.87 85% $ 534,449 | $ 7.56 | Credit<Demand | Credit<Demand N/A N N
Mt Behavioral Health 67 16 $ 326,964 | $  244.32 4 $ 24522 |$ 3846 |$ 2.87 1% $ 6,608 $ 21.16($% 18,544 | $ 59.39 281% Y N
Lewistown 0 300 $ - $ = $ = $ - $ 23,091 | $ 3.85|% 451,138 | $ 75.19 | 1954% N N
Helena 1,219 5,119 $ 106,346 | $ 4.36 4 $ 436|$% 182362 |% 2.87 171% $ 2,546,008 |$ 24.87 | Credit<Demand | Credit<Demand N/A N N
Deer Lodge* 0 708 $ - $ = $ = $ - $ 54,596 | $ 3.85| % 820,572 | $ 57.95 | 1503% N N
Rocker 177 175 $ 401,586 | $ 113.45 4 $ 11345($ 10,166 | $ 2.87 3% $ 74175[($% 2116 | % 10,141 | $ 57.95 274% Y N
Yellowstone Energy 0 593 $ - $ = $ = $ - $ 250846 |$% 21.16($ 1,908,630 | $ 160.93 761% N N
Lolo 2,884 611 $ 2,356,036 | $ 40.85 4 $ 40.85|% 165578 |$% 2.87 7% $ 258533 |% 21.16($ 707,904 | $ 57.93 274% Y N
Billings* 24,055 2,406 $ 1,023,464 | $ 2.13 4 $ 213|$ 1,380,814 |$ 2.87 135% $ 363,784 | $ 756 |$ 4,404,382 |$ 9153 | 1211% N N
Absarokee 1,387 204 $ 1,042,714 | $ 37.60 4 $ 37.60 | $ 79,614 |$ 2.87 8% $ 86313 [$ 2116 |% 656,594 | $ 160.93 761% Y N

*Currently upgrading facility (either in design or construction). TN and TP adjusted to expected performance after upgrade.
**The difference between TN Upgrade Cost (“Max Permit Cost Seasonal $/Ib”) and TN Upgrade Cost (“Full Build-Out Permit”) reflects whether the entity upgrades early (i.e., before growth and corresponding increased influent flows) or for upgrade
costs of the full build-out divided by the existing reduced pounds of TN. See text for additional narrative.

No associated demand need

Insuffient Credits |

N/A = Not Applicable due to supply limitation







[t is therefore important to recognize the limitations of relying upon NPS runoff-based credits used
in this analysis to meet demand, particutarly in the driest time of the year (July — September) and
in an arid setting. This again points to the inherent nee  rlocal knowledge of other exacerbating
conditions in upstream watershed settings for PSs considering trades. Tapping into locally
knowledgeable staff of Conservation Districts (CDs) for example, will be an important
consideration for buyers seeking higher more concentrated crediting opportunities. CDs have
unigue experience in these regards, knowing areas with water quality concerns, and knowing and
often having the trust of landowners to be able to cost-effectively engage them in dialogue.

There will also be large {(non-wadeable) river settings for a portion « the 27 identified PSs where
dilution considerations and T JLs will ultimately drive permit limits. As such, current
extrapolations from wadeable streams may not apply in the manner in which these have been
used in these non-wadeable settings. In either setting, however, trading to meet high credit needs
potentially requiring tens to hundreds of landowners to participate may simply be unrealistic.
Thus, consideration for upgrades to interim variance limit treatment capacities and then
completion of compliance needs with trading should be independently considered by each
discharger with substantial demand.

The WWTP and NPS credit cost projections in this section should be taken as indicative of general
trading conditions, and not be considered definitive. Approaches used in these regards are
potentially sensitive to key parameters such as practice costs for TN and TP reduction, and
obviously subject to improvement given more site and practice-specific data. Thus, these results
should not be construed as the last word, but rather combined with full analysis of each WWTP
setting, upstream watershed conditions and permit schedule impact on costs to more clearly
address specific trading opportunities.

All of these particular conditions set the backdrop for the Business Case discussion for trading
presented in the next and final section of this report.

57 | Montana Nutrient Trading Program Business Case









¢ Notinvestin formally developing any specific and/or prescriptive WQT program framework
under CIRCULAR DEQ-13. Rather, MDEQ should simply allow PSs that mightcho e
trade, to best determine how they should each proceed under CIRCULARS DEQ-12A,
12B and 13 absent a formal WQT framework.

¢ Alternatively consider limited investments to write appendices to DEQ-13 that clarify and
facilitate credit calculation methods, provide standardized forms for trading participants
and lay out expectations for crediting roject verification and aggregator participation.

e Cons erlimitedinvestmentsine enditures for public outreach and/or workshops related
to DEQ-13 suggested appendices.

The remainder of this report discusses a itional details of these recommen | 1s.

6.3 Consideration W' ~| amework Elements

To facilitate potential PS/NPS trading in Montana, the Project Team originally proposed
consideration of four WQT framework structures that could be developed with additional MDEQ
investment to address the potential level of nutrient trading that might occur in Montana. Based
on the limited number of potentially viable PS/NPS trades (and then just for TN), considerations
for a WQT business case do not portend substantial benefits with formal framework development
by MDEQ. In this light, it is still useful to elaborate on rationale for why frameworks would not
apply, and alternatively, why various elements of select trading structures would still be useful for
trading participant use and application. These framework element considerations are as follows:

» Bilateral trading: With a limited number of likely buyers in the Montana WQT market,
building a prescriptive bilateral trading framework within the existing trading policy will not
necess ily provide greater cost savings 1d/c ‘acilitate more trade  Rather, tk Project
Team simply emphasizes here that bilateral trades will be the default approach for future
credit exchanges under the current policy. This is appropriate and likely sufficient for the
limited number of potentially participating PSs over the next four permit cycles (i.e., next
20 years). In this manner, buyers will negotiate directly with sellers. These trading
conditions can best be stipulated in the MPDES permit with standard permit writing and
specific regulatory review per the Montana trading policy. Thus, the basis for trading would
still remain within individual MPDES permits with reporting requirements and other trading
policy elements remaining as the responsibility of the point source.

Brokerage/aggregator models: Where Montana PSs have significant credit demand
(particularly for TN), there will be opportunities for brokers and aggregators to assist
buyers to find credits. The Miles City example is iliustrative of where a PS might find it
difficult or undesirable to attempt to find and negotiate with several different individual
landowners. They would potentially need to secure credits where there could likely be
hundreds of potential credit generators depending on the types of practices or projects
considered for generating credits. Third parties may therefore be sought out by buyers to
find and/or sell aggregated credits. Local knowledge of farming operations and
landowners would likely be a key element to the success of third party brokers and/or
aggreqgators. The basis for trading contracts v Id remain as a bilateral negotiation
between a buyer and third par with the permit still representing the trading instrument,
With the limited number of potenual buyers, and with the trading policy already recognizing
intermediaries, creation of a new framework around aggregator/broker participation does
not appear to be necessary.

Clearinghouse structure: The geographically sparse demand for credits, and the variable
timing of need, coupled with the chalienge of securing sufficient credit seller interest in a
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limited demand market, does not justify MDEQ investment in a clearinghouse program
structure. This is particularly true for a state-run clearinghouse that might be similar

PennVEST in Pennsylvania iere there is one authori. d public enti that holds and
manages all credits r buyers and sellers in larger market settings for the entire state.
This does not necessarily exclude the opportunity for private investment in such a
functioning structure that would otherwise still operate under Montana trading policy.
However, the substantial costs to N zQ to create a se rate ntity, or to integrate this
into a currently operating state governance structure, do not appear warranted at this time.

o Watershed-based program plans: It is possible that in a few instances in the upper
Yellowstone and the central section of the Missouri River around dlena, that
collaboration between point sources could facilitate trading. PS collaboration to jointly
pursue and secure credits could provide buyer cost-savings through reduced transaction
costs. (Analyses in this study ass 1ed 20% transaction costs with credits.) This trading
plan approach could be similar to Ohio’s WQT Rules where one trading plan is established
to address multiple potential buyers in a watershed where there is collective need for
credits amongst multiple buyers, though principally driven by a TMDL. This would not,
however, necessarily require a MDEQ investment or modification of the trading policy.
The opportunity for point sources to collaborate to secure credits is not necessarily
precluded by the policy now. Thus, a WQT plan that would involve multiple point sources
in a specific basin could provide a means to pool resources and provide cost-savings
through collaboration. This again is where a credit aggregator or other third-party entity
could help manage such an effort. Regardless of pooled resources, the basis for trading
would still remain within individual MPDES permits, and/or with these reflecting TMDL
wasteload allocations. As there are numerous uncertainties as to what circumstances and
where such pooled resources could be beneficial, PSs would need to specifically and
jointly examine these opportunities. Thus, a one-time MDEQ investment in supporting
such coalitions or advancing any particular framework structure in these regards is
speculative at this time and is not recommended.

In summary, MDEQ recognition of bilateral exchanges as the default mechanisms for trades with
the MPL S permit serving as the legal instrument, does not require MDEQ trading
framework/program investment. Opportunities for broker or aggregator participation already exist
under the trading policy. Thus, there are no obvious benefits for MDEQ investments to develop
some prescriptive or enabling aggregator framework under the policy for si  porting future trades
in what evidence suggests will be a thin market.

That said the Project Team identifies here alternative options for MDEQ investments to support
the trading policy that would encourage trading participation and ease administrative burdens and
uncertainty for participants and MDEQ. In turn, these should reduce administrative costs of
trading for participants and MDEQ. These are defined in the following section with estimated
costs for development and institutionalization along with long-term sustainability considerations.
These sustainability considerations for one-time MDEQ investments are based on the likely
limited market size projected by this study. Costs are best professional estimates assuming
MDEQ tention ¢ outside experts to assist in developmer of recommended elements ) support
the trading policy.

6.4 Recommendations for Potential DEQ Investmi s to Support Circular DE _-13

Bilateral trades through MPDES permits should include the necessary checks and balances to
ensure credibility of trade transactions. Assurances are necessary for regulators and regulated
entities that compliance goals are being met through NPS trades, as well as public assurances
that water quality is being protected. Methods for ensuring trading credibility include providing
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transparency throut  regular reporting and re iiring third-party verification of credit-generating
practices. We describe here the essential elements for these mechanisms  illustrate why the
Project Team recommendations merit MDEQ consideration for one-time in stments.
Fundamentally, trading under Montana policy should be reflected in each MPDES permit with
standardized appr ches that would provide for consistent and repeatable applications.
Investment recommendations therefore focus on:

Standardize verification, tracking and reporting of trades
o Standardized credit estimation
s Clearly defined aggregator/broker roles
Outreach workshops for potential market participants
Outreach training for potential aggregators/brokers on relevant policy considerations.

We provide here, additional considerations for developing these recommended elements to
support trading. Where appropriate, such information might best be developed as recognized
appendices to CIRCULAR DEQ-13.

6.4.1 Verification,” cking and Reporting

Bilateral trading under the QT policy should provide the mechanisms and/or guidelines Hr credit
verification, tracking of credit use, and reporting to ensure trading credibility and provide
transparency.

Verification of credit generating practices is a crucial component which ensures credibility,
transparency, and maintenance of best practices in water quality trading programs. Verifiers are
typically accredited experts w.  act as third party reviewers or auditors. They work directly, in
the field with credit generating project developers to ensure that practices are implemented and
functioning as planned. While specific roles and responsibilities may vary in form between
programs or even project sites, general verification processes typically follow the same pattems.
Verification objectives under the Montana trading policy should define e roles, function,
protocols and requirements for third-party verifiers. Roles should consider: 1) reviewing credit
estimations; 2) verifying measurement accuracy; and 3) submitting a verification report.
Throughout the verification process, verifiers will likely complete summary reports which may or
may not be fully disclosed to the public, as well as field notes with opinions of credit estimates,
activities, and any other relevant findings. Thorough recording of verification activities, again,
supports trading transparency and the accurate application of crediting values.

For tracking water quality trades, the creation of a simple and consistent format for relevant
information thror 1 the development of standardized tracking forms. Tracked activities of trades
could be performed by the buyer and/or their aggregator representative to document, for example:

Credit generation

Practice type

Types of implemented crediting practices
Acres treated by each practice

Nutrient reductions generatec y each practice
Cost of practice implementation

Location of each practice

o ¢ ¢ & 0O 0
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o Landowner contact information

o Unit cost of reductions
e Trade transaction

o Buyercor ctinformati

o Seller contact information

o Credits: price

o | mber of credits associated with trade agreement
s Practice verification information

o Verifier's identification

o Practice inspection dates

o Status of implemented practices

o lIdentification of practice deficiencies

For rogram reporting, it is necessary to maintain a balance between the need for public
transparency and maintaining confidential, private information. Not all information that is tracked
and managed by the buyers, sellers and/or aggregat s will necessarily need  be made public.
Reports 1 select trading activities provided to the put > wil, ' ew balance the need for
transparency with the desire to maintain the privacy of participants. Many agricultural producers,
for example, may be reluctant to participate in a program that will disclose information about the
in fidual or farm operations. As such, care should be taken to respect the privacy of program
participants. In some instances, private information (such as names and contact information) can
be excluded from public documentation. In addition, certain information can be aggregated to
address privacy concerns.

Public reporting of activities must be consistent with Montana trading policy while specific actions
or activities can be more efficiently captured and reported in standardized forms which might
include the fo wing:

* Total BMPs implemented by practice type
» Total credits generated

Number of credil ansactions

Total number of buyers

Total number of sellers

Monthly trading credits used for compliance shoulc e reported on monthly DMRs. MDEQ should
produce an annual summary of trades conducted within each permit. This can be accomplished
by tracking these in a spreadsheet based on DMR information. The MDEQ would maintain this
simple “registry” of trade transactions to track and document credit exchanges.

Recommendedeler nts for MDEQ investment under these topics therefore inciude development
of:

1. rraft permit language for defining these trading expectations in permits
2. Recommended buyer tracking elements and forms

3. Third-party verification requirements, forms and protocols

4. Modifications for DMRs to include trading credit use

5. Simple MDEQ tracking format for MDEQ use and public disclosure
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typically trusted purchasers of credits and can take much of the risk out of participationi  onpoint
source credit generating projects, thereby encouragil articipation in the market. Further,
aggregators, often having already performed the work of collecting or securing credits from
existing or proposed projects, make much easier for point sources such as WWTPs looking to
buy credits by purchasing a bundle of credits they need. By performing these roles, aggregators
can reduce both costs and risks of participation in water quality trading markets.

Specific roles and duties of aggregators (and to a much lesser degree, of brokers) may include:

1. Understan 1g program policies, including approval processes a ¢ tracting
standards

2. Understanding basic market factors, including the ability  undertake baseline and
market viability analyses

3. Completing sales transactions, including comparative cost analyses, certification
processes, market pricing discovery, regulatory sales approvals, negotiating contracts
and working with verifiers

4. Enteringintotradii  :ontracts, including scheduling payments, establishing prices and
durations of trades, insuring credits in case of deficits, transferring civil contract liability,
understanding monitoring and maintenance needs, and other program regulations

5. Funding and managing the project, including managing la lowner payments and
ensuring cash flow to cover implementation

6. Managing a diverse credit portfolio, including multiple generators and inherent
structural differences

7. Assuming and managing market risks and insuring projects

Relevant benefits of these market participants, pa :ularly aggregators, can include the following.
Reducing Risks:

Incorporating aggregators into WC . markets can reduce inherent markei risks for credit
generators and purchasers. This reduced risk results primarily from delinking contractual liability
between regulated entities and unregulated nonpoint sources. Thus, the aggregator absorbs both
delivery and performance risks, thereby easing buyer and seller access to markets. An
aggregator’s credir  orffolio diversifies the quantity and character of projects while reserve credits
absorb the risks of delivery or implementation failure.

Reducing Program Costs

Transaction costs tend to increase with the involvement of nonpoint sources. This is due in part
to their broader spatial distribution, limited knowledge for credit generation capacity, and
unfamiliarity or distrust of environment markets and/or regulations. Costs for buyers in settings
with disaggregated NPS credits may therefore include site-specific project identification,
contractor search and negotiation, management and policing of multiple contracts from a variety
of sellers, and more.

Aggregal s, however, canr uce capit: costs through economies of scale. In an aggregated
scheme, transaction costs are initially covered by the aggregator. Thus, point sources are not
responsible for the costs of finding enough NPS credit generators to fulfill their demand needs,
NPSs can work with a trusted entity, the aggregator, to more easily enter into market transactions.
Though there are costs associated with using aggregators (who typically recoup all costs,
including profit in the case of private sector aggregators) these should be relatively lower overall
than expenses associated with a disaggregated system of credit purchases.
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trading activity, though these could mo:  likely be integrated into existing staff and related program
responsibilities. Decision-making on protocols and participation in recommended workshops and
outreach would require additional staff time commitments from MDEQ.

Overall, this investment strategy facilitates what will likely be limited trading through bilateral
exch: |es between buyers and sellers a /or buyers and aggregators. It eliminates the need for
formal program development and management. Trading integrated into the existing permit
process should be within the current purview of permit writers.  uyers and sellers will therefore
bear the bulk of responsibilities for trading. Aggregators and/or brokers can negotiate their own
contractual arrangements with buyers, though operating within consistent and recommended
roles that would be set rth with additional MDEQ investments.

MDEQ investment at this time is not deemed as essential by the roject Team for future WWTP
application and use of the trading policy. MDEQ investment in some or all of the recommended
elements will simply help facilitate trades and reduce future costs associated with transactions
and : ninistration of tential trades. Fundamentally, all a litional elements developed to
facilitate trades under the existing policy, could be documented in appendices to DEQ- 3, and
reat ¢ integrated into existing MDEQ program functions.
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