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ACRONYMS

AUID¢ Assessment Unit Identification (number)

BMP¢ Best Managemen®ractice

DEQ; Montana Department of Environmental Quality
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MCA¢ Montana Code Annotated
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TIE¢ TMDL Implementation Evaluation

TMDL¢ Total Maximum Daily Load

TMDL @cumentc A document produced by DEQ to describe the total maximum daily load of a
pollutant that a waterbody can eive and still suppoiits designatecbeneficial usesThe document
typically also contains pollutant source assessment information and a restoration strategy.
USDA; United States Department of Agriculture
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USGE United States Geological Survey
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SUMMARY

The Lake Helena watershed consists of threewsatersheds; Prickly Pear Creek, Silver Creek, and

Tenmile Creek. Total Maximum Daily Loads (TMDLSs) have been developed in the Lake Helena watershed

for various types of pollutants, including nutrients (nitrogen and phosphorus), sediment, and metals.
This TMDL Implementation Evaluation (TIE) focuses solely on the nutrient impairments (Tab&séa)
impairments are addressadlithin a two volume TMDL document

1 Water Quality Restoration Plan and Total Maximum Daily Loads (TMDLSs) for the Lake Helena

Watershed Planning Area: Volume \Watershed Characterization and Water Quality Status
Review, December 2004

1 Framework Water Quality Restoration Plan and Total MaxrinDaily Loads (TMDLS) for the
Lake Helena Watershed Planning Area: Volumgé&ihal Report, August 2006

Table 1¢ Nutrient-Impaired Waterbodies

WaterbodyName Pollutants

Lake Helena, AUID MT411007_010 Nitrogen, Phosphorus
Prickly Pear Creek, AUNDI411006_030 Nitrogen, Phosphorus
Prickly Pear Creek, AUID MT411006_020 Nitrogen, Phosphorus
Sevenmile Creek, AUID MT411006_160 Nitrogen, Phosphorus
Spring Creek, AUID MT411006_080 Nitrogen, Phosphorus
Tenmile Creek, AUID MT411006_143 Nitrogen, Phosphas

Observations and Conclusions

Local, state, and federehtities have invested mamgsourcesn characterizing water quality within the
Lake Helena watersheddydrologic modificatiofrom dams, drains, canals, and indeasin water
transfers, combied with significanto-locationof septic, agriculture, and urban pollutant sources
makesit difficult to preciselyguantify nitrogen and phosphorus loading to Lake Helena and its
tributaries.Most analyses have concluded that the three main sources odgeéin and phosphorus
pollution are septic systems, agriculture, and municipal wastewaied thateachof these three
sources will need tbe addressed to achieve water quality standards.

Lewis and Clark County has worked diligently with local landowin&sh I G KS / 2dzy (& Qa
maintenance district) to fix failing septic systems and encourage landowners to adopt practices that
optimize septic system treatment capabiliti€&overnment and nonprofit partners have worked with
individual landowner$o fund and implementpractices that reduce nitrogen and phosphorus pollution
from livestock. The cities of Helena and East Helena have both inv@gtéficanttime and moneyin
upgradng and optimizng wastewater treatment plants to remove more nitrogen and pplasrus prior

to discharging treated wastewater to Prickly Pear Creek.

Monitoring, planning and the project work described abotiave laid the foundation fothe additional
work that will need to be done to restore water qualitympaired waterbodiesn the Lake Helena
watershed continue to béeavilyimpacted by nitrogen and phosphorus pollution, arahe of them are
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monitoring and modeling can provideore knowledge about pollutant sources and pathways, fois

shouldnow be on designing and implementing projects to reduce nitrogen and phosphorus loading from

septic systems, agriculturbdy/alfalfaand livestock), and municipal wastewater.




1.0¢ PURPOSE OFMDLIMPLEMENTATIORVALUATIONET IES)

The Montana Department of Environmental Quality (DE&)elops Total Maximum Daily Load (TMDL)
documents toprovide a framework for water quality restoration efforfBhen, DEQ works with local,
state, fedeal, and private partners to providessistance to local entitiemnductingwater quality
improvement activitiesDEQeriodically reviews the progress of restoration efforts, and publishes the
results asTMDL Implementation Evaluations (TIES)

TheLakeHelena Watershed Nutrient TMDL Implementation Evaluation (Lake Helena Nutrient TIE)
accomplishes the following goals:
1 Provide a TMDL implementation evaluation consistent with the requirementootanaState
Law(75-5-703(9) MCA
91 Evaluate thesuccess of otthe-ground efforts to address water quality impairments, and
provide constructive feedback to local entities involved in these efforts.
1 Suggest potential next steps for DEQ involvement in addressing water quality impairments.

2.0¢ BASIAPROBLEMDESCRIPTION ANIMPLEMENTATION
RECOMMENDATIONS FROMET MDLDOCUMENT

As described in the TMDL documents, excess nutrient loading to several waterbodies (Table 1) in the
Lake Helena watershed is creating conditions where the nutrient water quaditylatds are not being
achieved. This excessitrient loading can lead to excess algal growth and conditions that negatively
impact fish and other aquatic life in each waterbody.

TMDL documents outline sonué the actionghat may be necessaty reduce pdiution to acceptable
levels. The Lake Helena Watershed TMDL documents included the recommendations described below.

1 Phased implementation of point sources dischamggductions through facility optimization,
nutrient trading, and facility upgrades.

1 Voluntay implementation of best management practices (BMPs) to address nutrient
contributions from failing septics, agricultungsban stormwater runoff, and other nonpoint
sources of pollution.

1 Reduction in sediment loading (sediment erosion often carries pgihags and nitrogen into
surface waters).

1 Additional monitoring and modeling to better characterize water quality conditions in Prickly
Pear Creek, Lake Helena, and Hauser Reservoir.

9 Additional studies to develop a better understanding of the relationskeiwben nutrient
loading and stream/lake response, and the hydrologic connection between Lake Helena, the
Causeway Arm of Hauser Reservoir, and Hauser Reservoir as a whole.

3.0C INDICATORS (HROGRESS

Addressing water quality impairments requires planramg projects, guided by monitoring. In
preparing the Lake Helena Nutrient TIE, DEQ staff reached out to a wide variety of local, state, and
federal entities believed to be involved in these efforts. From these contacts, DEQ coen|bétxf




planning, retoration, and monitoring activities that together give a good indication of the progress
being made to address nutrient pollution sources in the Lake Helena watefstedttachment BL (i Q &
important to note, lowever, that these indicators diabt account for the many decisions that

watershed residents have made on their own, without public recognition, to implement practices that
reduce nutrient pollution.

4.0C PROGRESANALYSIS

Public entities, private citizens, and local conservatizyanizationshave already contributedignificant

time, money, and other resourcéswards reducing nutrient pollution in the Lake Helena watei

This has led toeductions in nitrogen and phosphorpsliution from city wastewater treatment plants,
livestock operations, and even individual householdsarly 2018, DEQ gathered available data from
f20FtX adGridSs YR FSRSNIt SyGdAdAasSazr yR adzyYlF NAT S
Policy Interim Committee and a smaller supplemental doeat (Nutrient Pollution in the Lake Helena
Watershedg A status update for the Water Policy Interim Commitied the relatedFurther Analysis

March 2018. These analyses showed that significant, additional reductions in nitrogen and phosphorus
pollution from agriculture, municipal wastewater treatment plants, septic systems, and perhaps other
sources will be necessary to mewitrient water quality standards and restore support for all beneficial
uses wihin the Lake Helena Watershed.

There is dot that watershed residents calook back on witha sense of pridand accomplishmentand
the good worki K I i QdoneshBuldyserve as strongfoundation for the work thastill needs tobe
completed.The following is a summary of current conditions in thi&d Helena watershed.

Nutrient pollution in the Lake Helena watersheames fromboth major and minor source$he three
largestpotential sourcescanbe mapped (see Attachmew). Theyinclude (in no particular order):
1 Septic systenand other onsite wastewater treatment systesischarges that enter streams,
drains, canals, and lakes through groundwater
1 Treated wastewater from the cities of Helena andtBdelena (discharged to PrigkPear Creek
under State permits)
9 Agriculture, inclding both livestock antlay and alfalfgoroduction

Smaller sources of nutrient pollutiare more disperse, and sometimes difficult to pinpoint on a map.
Theyinclude (in no particular order):

Urbanand suburbarstormwater

Lawn and garden fertilizers

Golfcoursesand other large turf management sites

Road runoff and other forms of erosion that can carry phosphorus and nitrogen in sediment
Wildlife and other natural sources

Placement of pollutant sources (houses, cropland, livestock pens, businesse®aonlsnks,

in floodplains, and in areas with shallow groundwater

1 Mining

= =4 =4 =4 -8 =9

In addition to these sources, sevecainditions haveeducel the ability of the watershed to dilute and
process nutrients. These include (in no particular order):
9 Loss of ripariabuffers




Draining and filling of wetlands

Loss of floodplain/stream connectivity

Hastened rates of runoff due to an increase in impervious surfaces (e.g. roofs, pavement)
Water withdrawals for domestic and agricultural use

= =4 =4 =4

5.0¢ GONCLUSIONS ANRECOMMENDATIONS

Nearly althe existing water qualityanalyses have concluded that the three main sources of nitrogen
and phosphorus pollution are septic systems, agriculture, and municipal wastewater. There also seems
to be a consensus tha&achof thesethree sources wilneed to be addresseth achieve water quality
standardsThe three largest souces ofpollution (septic, agriculture, and municipal wastewater) will
eachneed to be addressito fully restore water quality from the harmful effects of nitrogen and
phosphorus pollutionBased on the water quality data, planning documents, and project
implementation information availableDEQ has drawn the following conclusions:

1 Nitrogen and phosiporus pollution prevention activities within the Lake Helena watershed have
resulted in improvements in water quality.

1 Conditions in the impaired water bodies have not yet improved to the point that water quality
standards are being met.

$§ To achieve waterwplity standards anéllly restore support for beneficial usesignificant
reductions in nitrogen and phosphorus loading will be necessarydach of the three major
sourceqseptic, agriculture, and municipal wastewater)

1 Over the last 180 years, watequality in the Lake Helena watershed has been monitored and
analyzedat varying degreesTo achieve improvemenia water quality, additional focus is
neededon fundingand implementing projects and practices that reduce nitrogen and
phosphorus pollutia from septic systems, livestock and hay/alfalfa production, and municipal
wastewater.

Additionally, since tb Lake Helena watershed TMDLs weréten, DEQ has developed numeric
nutrient criteria. Future water qualitgssessments will likely need to cafex these newcriteria.
However, thearget valuesn the existing TMDL documents are sufficiently similar to the numeric
nutrient criteria so as not to materially affect the conclusions offered in this TMDL Implementation
Evaluation.

Below arespecificrecommendationdor how to address nutrient pollution frorthe three major sources
in the Lake Helena waterstig(Attachment Gcontains additional conclusion informatign

5.1¢ HAY ANDALFALFARODUCTION

Most of the farmable land in the Lake Helena watexd exists on valleyotbrs with relatively high water
tables. Particularly in the Lake Helena valley, the water tables are atrtificially lowered via drains to
facilitate crop production. Fertilizer (especially nitrogen) that leaches down through thensbdut of

the root zonecan quicklyeachgroundwater and be drawmto drains that flow to nearby streams or
directly to Lake Helena. Besides soil permeability and groundwater flow rate, irrigation practices play a
key role in determining how much ferikr leaves the root zone and enters the groundwater/surface
water systemlrrigation methods generally fall into one of three categories: pivot, sprinkler (wheel line /
hand line), and flood. Of these, pivot irrigation is generally the most efficierdlateding adequate

water without flushing water and nutrients below the root zone. Sprinkler irrigaBsomewhat less
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water in the soil as possibl8prinkler irrigation almost always results in some leaching of nutrients

below the root zoneHood irrigation is the least efficient methodnd can lead to significant leaching of
nutrients to the groundwater/surface water system.

Recommendations:

1 Where possible, convert flood irrigation and sprinkler irrigation to pivot irrigat{tfSDA, NRCS
Farm Bill programs could potentially hdimd this work, as could the DNRC/DEQ State
Revolving Fund loan program.)

Install deeprooted, permanent vegetative bfdrs between fields and waterways.

Avoid placing irrigation infrastructure (pivots/canals/etc) in floodplaimgarian areas, and
wetlands

9 Evaluate nutrient and water application rates to prevent eapplication.

1
T

5.2C LUVESTOCK

Riparianareas andvetlands are some dhe most abundant sources of food, veatand sheltermaking
them highly attractive tdivestock.Enabling or forcing livestock to congregate near these aoaas
introducenutrients into the water.

Recommendations:

1 Neighbors, government agencies, conservation districts, and watershed groups should reach out
to livestock owners, one person to another,@ncourageand assist with projects to move pens
and corrals away from streams, canals, drains, wetlands, and tiwkdrodies of water

i State and federal land management agencies should workraitbhers to plan and implement
riparianspecific grazing management practices.

9 Livestock ownershould work with grazing management professionals from MSU Extension,
NRCS, ahprivate industry to develop and implement voluntary riparian and rangeland health
monitoring, and to identify and implement practices to reduce livestock impacts to water
quality.

1 County governments may wish to consider requiring minimum setbfaclsting pens and
corrals neasstreams, lakes, and wetlands

1 DEQ and other entities may be able to help identify specific sources of financial and technical
assistance to support efforts to improve livestock management for the benefit of water quality
and ranchmanagement.

5.3¢ MUNICIPAMWASTEWATER

Over the last 15 years, thaties of Helena and East Helena have each completed significant wastewater
treatment plant upgrades, and have actively worked with DEQ staff to optimize facility management to
reduce nutient loading in their respective discharges to Prickly Pear Cidwse efforts have
significantlyreducednutrient loadingto Pricky Pear Creelaind Lake Helena. However, additional
reductions will be neede total nitrogen and total phosphorusater quality standards are to be
achievedThese reductions may need to come from further optimization of existing treatment facilities,
land application ofreated wastewater, or development and implementation of new treatment
technology. Where possiblejunicipalitiesshould be encouraged to pldar the eventual costs of

further treatment.
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5.4C¢ EPTISYSTEMS

Unlike municipal wastewater treatment facilities, septic systemsygieallysubject to lessstringent
regulations Also, heycan belesseffective at removing nutrientarticularly nitrogen in the form of
nitrate, from wastewater. Septic maintenance programs, like the one established in Lewis and Clark
County in 2011, can help reduce the frequency of septic system failures, and therelpydtelr water
guality. However, septic systenae still designed to discharge nutrients (particularly nitrates) at high
concentrationsHooking up homes and businessesaimer, more effective wastewater treatment
systems is a proven method of reducirglption from septic systems. Real estate developers can take
the initiative to equip housing developments with centralized treatment systems that employ advanced
treatment technology. Individual home and business owners can do their part by regularlyruuanl
inspecting their septic tanks, and by learning how to properly protect and maintain the health of their
entire systemDetailed information on septic system maintenance and regulations can be obtained by
visiting the Lewis and Clark County Sepf&t&n website
(http://www.lccountymt.gov/health/environmentalservices/septiesystems.html or by contacting your
local county health department.

5.5 ¢ MONITORINGRECOMMENDATIONS

A significant amount of data, particularly linked to sources of nutrients, has been collected in the
watershed, particularly in the middle and lower reaches of Prickly Pear Creek. Ruttiest related
monitoring, some of which could be&eomplished via local stakeholders and volumgeeould focus on
GKS fAald 2F 0St2¢ AdSyao ¢KSaS STF2NIia goirdgf R ARSI
and Assessment personnel.

9 Selecting long term nutrient trend monitoring locations aldrickly Pear Creek and possibly
near the mouthof Tenmile and Sewmile Creeks. Initial efforts should be aimed at ensuring
that existing information is adequate for defining baseline conditions. The extent of future
monitoring should be linked to the eastit of nonpoint source BMP implementation and/or point
source treatment improvements.

1 Lake Helena monitoring to betteletermine baseline conditions.

At this time, updated nutrient impairment assessment monitoring does not appear necessatry,
particularlyfor the impaired streams.



http://www.lccountymt.gov/health/environmental-services/septic-systems.html

6.0 C INFORMATIOMBOURCES

Numerous individuals provided information in support of TIE development. Their names and
associations are described in Table 2 (below).

Table 2¢ Contacts

Name Title Organization
DawsonMegan USFS, Helerdzewis and Clark
National Forest
Evans, Chris District Administrator Lewis and Clark Conservation
District
McBroom, Jennifer Watershed and Community Lewis and Clark County Water
Outreach Coordinator Quiality Protection District
Meyer, Travis PE (working with the City of Morrison Maierle/ City of
Helena wastewater treatment | Helena Wastewater Treatment
plant) Plant
Mitzkus, Marty Fire Staff Officer (filling in for | USFS, Helerzaewis and Clark
the Helena District Ranger) National Forest
Oaks, Hans Geologist USFS, Helerdzewis and Clark
National Forest
Olson, Tim Hydrologic Technician USFS, Helerdzewis and Clark
National Forest

Documents

Lewis and Clark Water Quality Protection District. August 20&Ena Area BMP Assessment
Document.

Lewis and Clark County Water Quality Protection District, and Lake Helena Watershed Group. December
2015.Lake Helena Watershed Restoration Plan 22083.

Montana Department of Environmental Quality. December 20dter Quality Restoration &h and
Total Maximum Daily Loads (TMDLSs) for the Lake Helena Watershed Planning Area: \Zolume |
Watershed Characterization and Water Quality Status Review.

Montana Department of Environmental Quality. August 2&@&mework Water Quality Restoration
Plen and Total Maximum Daily Loads (TMDLSs) for the Lake Helena Watershed Planning Area: {olume Il
Final Report.

Montana Department of Environmental Quality. December 20ttrient Pollution in the Lake Helena
Watershedg A status update for the Water Poji Interim Committee.

Montana Department of Environmental Quality. March 20&8rther Analysig March 2018.
Swierc, James, PG. Lewis and Clark County Water Quality Protection District. JuireiEbValley

Non-Point Source Assessment, Ground Whatexding of Nutrients to Surface Water, N®aint Source
Nutrient Loading to Lake Helena.
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Nutrient TMDLs in the Lake Helena Watershed
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Potential Agricultural Sources
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