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VI. NON-POINT SOURCES

INTRODUCTION

| ' lPQintrdi5charges undoubtedly‘impactﬁthe,Jordan River at a higher level

of magnitﬁéeove}:nbn-poiﬁt discﬁarges. }fhis'is true particularly in
typical low flow conditions. However, in view of projected changes
in beneficial use of both the Jordan River and Great Salt Lake, it is
important that the ecological processes responsible for integrity -of water
quality be more closely scrutinized, and negativeleffects abated fo the
greatest extent possible. |

For years, both the Great Salt.Lake and Jordan River have been relegated to
the "status' of common sewage interceptor féciiities. waever,_the provisions
of Public Law 92—500.épp1y equally to Utah as ﬁell as other.states, and this
"status' is due for_a common sewer change. It is a desirable change as well.
‘For if the taxpayers of Utah and Salt Lake County are truly committed to
the goal of maximizing our resources for tourism,.then.those resources.must
be improved and cautiously preserved.

Aside from the value in tourism, Salt Lake County residents_arg_all
concerned about abatement of pollution and improvement of therJordaaniver,
so that the River can become a 10ca1_recreafiona1 resource. The Publié Opinion
Survey conducted‘by the Uhiversity of Utah af the outset of the project indi-
cated that a consensus appeared among respondents that the Jordan River should

be developed as a Parkway:

"Nearly three-fourths of the respondents want bicycle trails
developed, as well as picnic areas and fishing areas. A majority

‘want horseback riding trails and places to swim in thg river.

Nearly 50 percent want to develop the stream for boating.' (Univer=:
sity of Utah's Bureau of Commumnity Development report on Salt lake
County Water Quality Public Opinion Survey Summary, January 1976).




The 208 Citizen Plamning Advisory Committee also strongly advocated the
Parkway goal in its_poiicy‘statements on future water quality:

""The Jordan River should be cleaned up so that it conforms

to Class C Standards as a minimum, In the future, if the
quality of water could be upgraded even more, it should be.

The 208 Program should also consider the p0551b1e use of the
Jordan River for water contact sports.™ ‘(University of Utah's
Bureau of Commmity Development report on Salt Lake County 208
Water Quality Program Public Participation, May 1976). ‘

The Citizen's Committee went on to prioritize future recreational use with
aesthetic value first, boating and rafting second, and body contact sports
third. A strong desirability existed that the Jerdaﬁ-be_further'improved
to. enable its potential as a sport fishery

The fact remains, then, that if the Jordan River is to reach these

goals, it must be improved beyond the minimm effluent 1eve1$ to be discharged by

improved sewage treatment facilities. This improvement can take place through
identification, management and reduction of the nonépoint pollutants.

'The extent of non-point pollution in Salt Lake County is widely dis-

tributed. The 208 Project in its two-year span has not been able to specifically

qualify or quantify the exact impact of mine tailings leaching or over-irriga-

tion on greundwater quality; of total cabin construction impact on streams in

the Wasatch Canyons; or of total animal concentration influence on irrigation

waterways. It has, however, been able to assign relative influences of land

use to weter quality, and has prioritized the most important non-point impacts
in Salt Lake County. |

Urban runoff, forest recreation/watershed rﬁnoff, an& agricultural
Tunoff are the three-highest priority problems for non-point water qﬁality
management. The reason for this order of priority rests with the conclusions
of the monitoring and projection analysis by Hydroscience in "Evaluation of

Water Quality," and results of the 1977 208 Stormwater Monitoring Program
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conducted in Salt Lake City. Stormwater [flushing presents immediatec hazards to
significant Jordan River Parkway development success--particularly in terms of
warm or cold water fishery establishment. Protection of pristine ecologics——and
therefore valuable mmicipal watershed--is most important in maintaining culinary
water supply and'economic treatment costs. Agriculture, *ﬁhileronrrapid decline
Ln Salt Lake County, Seens respon51b1e at flrst ook, for some pollutlon in

i

1rr1gat10n return flows and groundwater total dlssolved solids. G?oundwater
quality and effects of mine talllngs and landfllls are .also potential problem
items but need'development.of specific data before significant con;lus?ons
can be made. Each of these major pfiorities can be divided into subcaeegories
(e.g., urban runoff; dfy and wet weather flews). The following discusses the
assessment of each non-point problem and the alternative management proposals

designed to quantify information and solve each problem.

Non-Pomt Source Assessment

Table VI 1 summarizes the an -point Source (NPS) categorles that must be

‘identified or assessed. For each of these categories, there are one of three

definitions of problem identification:
1. Certification that no water quality problem exists or is likely to
develop within 20 years.

2. Identification of the nature and extent of the NPS water quality

problem.

3. A statement that no evidence exists that a water quality problem

is present or is likely to develop within 20 years.

The Table also indicates whether or not a regulatory or non-regulatory

program is necessary. The difference between the two is generally whether or
not requirements and enforcement are necessary. It is added that those identified

problems will be the object of immediate or short-range implementation measures.
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Unidentified problems will entail additional monitoring and research in further

assessing their impact before implementation of a management problem takes place.

URBAN STORM RUNOFF

Urban storm runoff in Salt Lake County is characterized by three sub-

elements:. . . ol

1. Dry-weather discharges

2. Wet-weather or stormwater discharge

3. Stormwater discharge from construction sites
Impacts resulting from all three sub-elements have been described in the new
(Figure VI-1), projections conducted by Hydroscience, and the Summer Stormwater
Monitoring Program of 1977. Although limited data have been compiled regarding
urban runoff impact, the data available justify the stormwater problem as one

to be considered seriously. Additicnal stormwater impacts will be documented

and reported during continual research and monitoring prdgfams,tg‘be conducted

" or supervised by the local 208 Planning Agency.

Dry-weather Discharge

The storm sewer system in Salt Lake County 1s responsible for the
discharge of diffuse mon-point source pollutants. For exampie, the 1300 South
storm drain in Salt Lake City carries the flow of Emigration, Parley's and
Red Butte Creeks in addition to other urban runoff (See Figure IV-1). Emlgra—
tion Creek carrles the largest volume of coliform bacteria of any stream.ln
Salt Lake County, Wlth.the exception of the Jordan River 1tse1f In addi-
tion, storm drains in Salt Lake Clty have been,responsible for dellver—
ing hundreds of gallons of disposed gasoline into the Jordan (See Flgure VI-1).
Other storm drainage £ac111tles cqllect and discharge Utah ;ake.irrigation
water into the'Jordan; (See'FigurejIV—4); |

The implicationsjsurrounding this dry-weather discharge condition are
compounded when a consideration of wet-weather or stormwater discharges are

included.



Gas Source
Remains

A Mystery

By Jon Ure
Tribune Stafi Writer

" Fire fighters and petroleum en-
gineers Thursday remained baffled in

their attempts to pinpoint the source of
leaking gasoline which spread fo the

Jordan River, causing a spectacular
blaze on the water.

Salt Lake City Fire Marshal Ben

Andrus ordered crews to check all.

service stations in the area of the
Metropolitan Hall of Justice, 450-3rd

East, believed to be the secondai'y .

source of the gasoline.

The crews began measuring the
- quantity of the fuel in the underground
tanks of the service stations to compare
the quantity of loss with the guantity
pumped to customers.

He said the process would probably ‘

be complete within a week.

Meanwhile, fire fighters patrolled the
area aro the Jordan River between
ard and 6th'South streets, checking for

fumes. - .

Fumes Drift
Wednesday evening the fumes drifted
_from the Hall of Justice through storm

* " drains to the river, where they ignited,

' creating a fire on the water that was
finally put out at 12:30 a.m. Thursday‘“

- At one point, flames shot from’ -
manhole near Jordan Junior High

School, 1040 W. 6th South, causing near
panie¢ in the area. The fire on the waher
ignited a second time.

Crews stationed 'themselves on'

bridges ftom 6th to 3rd South and kept
‘the flames from spreading into indus-
_ trial areas.

Fire Marshal Andrus said
Power
guieldy switch to an alternate cooling
source when it was learned that the
gasoline had spread to the water.

He said electrical engines at the plant .

would have ignited the fumes.
Smell Gasoline

Residents smelled gasoline near 4th
Sguth and State Street about 6:45 p.m.
Hydrants were turned on to flush the
drainage system but not before fumes
channeled through the system which

8ee Page B4, Colmnni 1. -

Utah
& Light Co. was forced to.

3

B 4 The Salt Lake Tribune, Friday, July 29, 1977

City Officials Still Baffled '
By Source of Gas Leak

=-'Coli;mm.',-d From Page B-1

runis along 4th South, then turns south
on Main Sireet to 6th South where it

flows west to the nver, about 1040 West.

At §:30 p.m., fosm was pumped into
the storm drains Within an hour, the
fpam was ranning low and 1,000 gallons
more was obtained from the American
Qi.l Co. refinery. :

"The fire ebbed and fiowed from the

Qrajnage culvert into the river as fire
fighters fought to prevent the flames
from spreading downstream.

¢i Battdlion Chief Ken Curtis said he
believed the fumes were probably
1gnited by someone who smelled the
gas.

Beth police and fire ﬁghters had their
hands full " in’ contro]ling throngs

'gathered to view the spectacle.

Chief Andrus said the gasoline might

river looked like oil,” he said.

"The fuel was believed to have formed
in a sump in thé underground parking
area of the hall of justice Tuesday,

-forcing a three-hour evacuation of the
building. Wednesday, the sump was .

pumped but some gasoline remained.

Chief Andrps met with petroleum
engineers Thursday to form a plan to
rid the sump of thé volatile fumes. He
said the operation would begin Friday
morning.

Attempts to analyze the fuel have not -

boen completed, the fire marshal said,
but preliminary ﬁ:@dingS showed that
fuel from the two nearest service
stations were identical.

" Also, he said, the fuel kept in an

unused tank that was formerly used for

police squad cars was so old that he felt
there was Itttle chance of its being the
source.

He ‘said he recewed phone ealls all' '

day Thursday. “Everyone smells gas
now,” he said.

The fire marshal said the river was
cleared Thursday and there seemed to
be no more vapors in the drainage
system. The last of it remaing in the

- sump, he said.

He urged people who smell gas m

their homes to run water in their floor -

drains. ¥ the odor persists, they should

_ ndlltheﬁmdepartment

Figure VI-1. Example of

Dry Weather Flows in Salt Lake County

VI-6
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Stormwater Dischdrge

The addition of stormwater loadings in the lower Jordan River have been

projected by Hydrosciente to violate minimum State Standards. Projected

water quality indicates that stomwater impacts will be most severe in the

stream segment northVo£”2100,80uth,7while high but less severe impacts occur

in the southern stream segment. These projections of stormwater impact have

been supported,by recent stormwater samples obtained during the 1977 Summex

Monitoring Program.

The implications of both dry- and wet-weather impact of urban runoff

are that:

ll

Location and

The ‘application of methods to reduce quentity and increase
quality on a site specific basis is justified for drainage

‘sectors, both north and south of 2100 South.

. important 1f the goals

Application of these methods alone will not ensure reduction

of stormwater pollutants in areas already densely urbanized,
Therefore, the need for stonmmwater detention facilities in
capturing flows prior to discharge to the Jordan River is
Tor_improvement and enhancement of the
Jordan are to be met. This need is obviously demonstrated, .
particularly -in 1light of the danger of volatile materials
entering the Jordan through storm systems,and the tnavailability
of sites for intemmediately located facilities in the urban

core area.

design'criteria for these proposed facilities is discussed under

the subtitle, ”PropoSed_Non—PQint_Maﬁagément Alternatives."

CONSTRUCTION RUNOFF

The impact of excessive se
foothill construction sites in Salt Lake County was documented by

during the summer of 1977.

diment on water quality during storm events on

news media and public agencies verify the need for preventing damage from

foothill-generated floodwaters.- (See 208 Report, Best Management Practices.)

the 208 Project

In additioh, countless storm events documented by local



Such impacts from canyon or foothill construction have summoned the drafting
of local ordinances that set performance standards for more effective manage-
ment practices on development of hillsides.  Such ordinances were drafted and
approved in 1976—77.by‘8a1t Lake‘City planning'officials, who coordinated closely
With the 208 planning staff. The same kinds of measures were dréfted‘by Salt
Lake County planners but have yet to be lmplemented due to the pOlltlcal
sen51t1v1ty of such measures Nevertheless spec1f1c performance standards for
slope stablllzatlon and eros1on/sed1ment control are necessary not only for the
reduction of wﬁter pollution 1oading5, but for the protection of public health,

safety, and.welfare

Flgure VI 2 1nd1cates the location of 50115 which have characteristics

of high erosion and rumoff potential. Both these factors are-directly related

- to stormwater generation and pollution, particularly due to the so1l structure

and slope influence. Detailed descriptions of these factors can be reviewed

in the 208 Report?Best'Management‘PractiCes. Figure VI-3 indicates projected

‘- areas of developmiént expansion to occur within these areas of erosion and runoff

‘potential. Without adequate standerds regarding site rehabilitation and re-

stabilization, areas such as these can be expected to contribute 51gn1f1cant

loadlngs of both suspended sedlment and collform bacteria, as well as create

adverse affects on downstream'warm or cold water fishery success due to chemlcals,

biological contaminants, and extreme water temperature Changes.

Almost every major stream segment in Salt lake County is.impacted by -
urban TUNO£E either directly or indirectly. The Salt Lake.County Flood
Control Department maintains agreemehts with various irrigation canal companies
for the allowance of stormwater discharge into irrigation waterways; where
storm drain facilities are not available, developers are directed to design

drainage disposal into natural waterways such as Big and Little Cottonwood =

L VI-8



FIGURE VI-2
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FIGURE VI-3
AREAS OF PROJECTED DEVELOPMENT WITH
HIGH EROSION AND RUNOFF POTENTIAL
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. Creeks or confine runoff to their site; where storm drains do exist, most,

if not all, discharge directly into the Jordan without any detention time.
Detention facilities currently in place merely stow the water rumoff allowing
témporary detention, but without the utilization of riser pipes, straining
barriers, Q?'ptherusedimEnt settling facilities.

‘Becéuse the assessment of stormwater impact relates to sediment loadings
from storm events, and since a determination of existing as well as projected
impact is needed, the Area-wide Water Quality Plamming Agency for Salt Lake County
will complete a comprehensive erosion inventory of the County during FY78. This
study will serve to pinpoint the location of major nom-point stormwater pollution
sources, and provide a basis for priorifizing implementation efforts.

CANYON WATERSHED/RECREATTON

The protection of pristine conditiohs for ecolbgic*ﬁnd.watérshed resource
values in the canyons of the Wasatch Mountains is a recognized goal of most Salt
Lake County residents; The recent succesé of the wilderness designation legis-
lation for the Lone Peak-White Pine area attests to this, as well as strong

sentiment of the Citizen PlanningrAdviSorz_Committee to establish a non-degrada-

tion policy for the Wasatch Canyon streams.

Such sentiment for‘non-degfadation policies is based on the impact of con-
struction and recreation on the watershed lands of the Wasatch Canyons. Hydro-

science'(Technical Report WQ-13) and Glenne (Simulation Methdd for Predicting

Water Pollution in Wasatch Canyons, December, 1977) both essentially conclude
that increased use and development in the canyons produce increases in canyon
stream pollution. Data is thus available indicating primarily that intensive

summer recreation use and construction are the non-point sources needing additional

management for the reduction of pollutants or maintenance of the pristine water

quality conditions.
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Furthermore,-ene canyon stream segment - Emigration Creek - largely exceeds
the pollution levels of other canyon segments with similar ecologic and biotic
characteristics. The reason behind these relatively high Emigration pollution
levels is the presence of approximately 250-300 year-round residences. Emigration
canyon 1is unlque in thls respect -since other canyon re51dences are seasonal
and comparatlvely small 1n numbers

Nen—degradatlon. Local Publlc Pollcy

The maintenance of pristine water quality conditions in the canyons involves
the adoption of policies that effectively regulate and menitorlactivities that
have been identified as problems. The policy of non-degradation best meets this
need.

The proposed non-degradation policy for the State of Utah (June, 1978)

specifies that no new point sources will be allowed to dlscharge 1nto non-

degradation stream segments. This policy ignores non-point sources that enter
the streams in a diffuse mamner rather than through'defined, enclosed drainage

- structures. Because of the potential non- p01nt source impact on canyon
watershed, the mandatory institution of best management practices for the control
of dlffuse non—po;nt sources is necessary., Best Management Practices (BMP)
essentially involve:precautions or improvements that reduce both quantity of
surface runoff_frem the site, and pollutants that accompany such runoff.

Perhaps the most effective, supplemental measure for administration of

a non-degradation policy is water_quaiity monitoring of all new development sites,
prior to, during, and after construction, Such a measure satisfies several needs:
. 1. It places the-burden_of proof on the developerrto_ehow that adverse
water quallty 1mpact does not occur.
Z.VVWhere .adverse impact does occur, the extent and serlousness is.

doeumented and measured.




. claim:

3. It initiates a process to immediately correct problems causing the
pollution. |
4. Such monitoring will improve the technology for BMP application,
_effectiveness, and advance knowledge and data bases for further
water quality planning.
Where appllcatlon of ncn—degradatlon meaSures apply to recreation and
constructlon use in water quality maintenance, so too should they apply where

severely polluted waters can be restored. Such a condition exists in Emigration

- canyon.

Recreation/ConStruction Sites and Non-Degradation

A significant impact on water quality in the Wasatch Front Canyons

originates from construction of public and private recreatlonally

. oriented fac111t1es (cabins, lodges campgrounds etc.) and overuse of

public recreatlonal areas. Several conc1u51ve publlcatlons support this

Hydroscience's Evaluation of Land Use and Bacterial Water Quallty

1n.Wasatch Mountain Streams; U.S. Forest Service Proposed Land Management

Plan; 208 Staff Report on Best Management Practlces. .
The foresight of the Citizen's Planning Adv1sory Committee in March 1976
prov1ded useful gu1dance for the 208 Pro;ect in dealing with canyon conditions.

Quoted from EDAW's WTechnical Land Use Plan - Wasatch Canyons," the citizen

sentiments established Consensus that:
1. 'Water quallty monltorlng in sensitive areas, such as
the canyons, should be the respon51b111ty of prlvate developers

or developments . . . as well as public developers and develop-

ments.
2. "Developments in areas threatened by natural hazards . . .

should be designed to accommodate the hazard."

Vi-15



3. "Access to the canyons should be improved. Mass transit
will probably be cne of the answers,™
4, "Large parking lots in the canyons pose aesthetic pro-
lems," (andzwater quality problems as well; see Hydroscience -
Land Use and Bacterial Water Quality in Wasatch Mountain
Streams). "Large Parking areas at the mouths of the canyons
should be constructed.to make car pooling and mass transit
systems more effective." |
5. "Cluster developments should be encouraged because of the
economics of such developments and their compatibility with .
the°enviroﬁment." (Also see Salt Lake County 208 Project -
Best Management Practices).
Each of these key recommendatlons comprlse the basis of selected
best management practices for the Wasatch Canyons The assessmént of land
su1tab111ty (See Flgure VI 5 1nd1cates generally where most 51gn1f1cant caryon
::development is 11kely to occur. However, any new recreational development
shpuld‘assess its impact on water QUality, and that impact on water‘quality
will be influenced by factors relating to: 1) total pervious and ﬁnpervioﬂs
coverage (clusterlng ecangmlzes greatly), and 2) destructlon or maintenance
of ecologlc relatlcnshlps -particularly with regard to vegetatlve coverage
“and its 1nf1uence on water absorptlon, soll stablllzatlon, floral and faunal
succession (vegetative preservatiea'and re-establishment through proper grading
and erosion control).; Reducing large parking facilities and promoting transit
systems can minimire large-scale grading 0peratioﬁs. Finaliy, wherever any
- construction takes_place,.the developer should be monitoring the effects of
his operation on the stream; regardless of what_ﬁrocedures'or_safeguardé are

are taken.
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Septic Groundwater Seepage and Non-Degradation

The 208 Project has found the quality of all canyon Streams high
enough- to merit pristine quality preservation with the exception of one:
Lmigration Creek. Vigure VI-4 indicates that with close to 300 permanent
single family dwellings in BEmigration Canyon (the largest permanent dwelling
concentration in all canyons), and with many of these dwellings utilizing sepFic
tanks with filter fields for sanitary disposal, extraordinarily high colifomm
concentrations are present almost the full length of the canyon stream seg-
ment. (See Table IV-3, Present Water Quality).

The alternatives for ébatement of this condition are limited to;.

1. Installation of sealed sanitary vaults to replace existing

drainage vaults (i.e., holding tanks).

2. Installation of sanitary sewer facilities along the

length of the Emigration Camycn stream segment.

Although water treatment at mouth of Emigration Canyon could substantially

improve the guality of the stream for possible culinary use, the preponderance

of permanent single family residences, along with other institutional/

recreation use, will not alleviate potential public health problems relating

td culinary well contamination and inability of the water to maintain healthy
aquatic life-- much less for cold-water fishery sustaimment. It may be desirable

at some future date to consider water treatment, but the integrity of

Fmigration Cfeek_§gould be restored.

The economic and environmental impacts of implementation of these

altemmatives will b¢ discussed further under environmental assessment and
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(See Appendix A-1, Bibliography). The installation of sewer facilities will
undoubtedly produce an expénsion of residential growth potential in the cényon,
with accompanying storm runoff increases. A tradcoff appears evident between
the effect of sewer facilities on growth, and.the long term effect of such
growth on this particular canyon watershed. Additional analysis and planning

is needed to fully WBigh‘thelcosts and benefits of such a tradeoff,

AGRICULTURAL RUNOFF

The conditions affecting the economic health of Salt Lake County agriculture

have been described in detail in the Salt Lake County 208 publication, The

Agricultural Future? In summary, agriculture.is on the rapid decline in Salt
Lake County due to.heavy trends toward full urbanization. -Most of the present

irrigated farmland will be absorbed by urbanization within the twenty-year

plaming period, either through new construction, replaccment or fragmentation

of access and irrigation systems. (See Figure VI-6.)

Within this context, any impacts from irrigation return flows will lessen

" due to total reduction of agricultural chemicals, herbicides, and animal wastes.

However, new stormwater ‘runoff will replace these pollutants with equal or more

‘severe impacts. The 208 Technical Report, Jordan River Water Quality Projections,

indicates_similar.impacts in the upper Jordan from storm loadings as it does in
the lower Jordan, (e.g., coliform concentrations of 230,000 MPN/100m1), and sus-

pended sediment concentrations of 810 mg/1.

Irrigated Agricultural Effects

Current impact from irrigated agricultural use was estimated primarily from

Water Quality of Agricultural Return Flows to the Jordan River by Sperling and

Glenne, 1974. The estimates reflect data taken from three drain discharges into the
Jordan at 10600 South, 12400 South, and 12600 Sbuth. Although the observed coli-
form Jevels were extremely high (200-500,000; 3000-100,000; and 300-10,0608- -
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MPN/100 ml respectively), extraneous influences such as septic tank leakage
- prior to installation of sanitary sewer facilities could have masked the real
impact from agricultural use,

The prlmary source of pollutant delivered by the irrigation system is water
from Utah Lake. Utah Lake malntalns high concentrations of total dissolved
sollds, algae, and collform.bacteria. Mbst of the water pumped into the Salt
Lake County 1rrigat10n system is Polluted - or of low quallty - as a result of
these condltlons 1n Utah Lake. Mﬂch of thlS water-is unused, and flows through
the system either to dissipate as shallow groundwater recharge or discharge
flows through the system either to dissipate as groundwater recharge or diseharge
directly into -the Jerdan River or Great Salt Lake. The U.S. Geological Survey
acknowledges that such‘recharge adversely affects the quality of groundwater.

- Aside from theése limited data sources, no identification hes-been‘made of
the nature and extent of irrigated agricultural impact. Future planning and

problem assessment will be carried out with the local Soil Conservation District

- (SCD).

Non-Irrigated Agricultural Effects

No identification has been made of the nature and extent oftnon—irrigated
agriculture on water quallty . 'This area will be the subJect of fuirther planning
and study ' _ ‘ - I

Animal Concentrations/Feedlot Effects

Animal concentrations - with the exception of Hogle Zoo - have not been
directly monitored so as to determine the impact on receiving streams. A
detailed assessment is to be prepared in cooperation with the local SCD for
suchrpteblem identifieetion, in addition to a refinement of animai concentration

data that appears on Figure VI-7.
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FIGURE VI-7
EXISTING CROPLAND
AND ANIMAL CONCENTRATIONS

B cRIcULTURAL LAND

DISCHARGE DIRECTLY INTC
A CANAL OR STREAM

GOATS

©
(:) SHEEP
®
Q,

PIGS

HORSES

CATTLE: BEEF OR DAIRY

CHICKENS

SOURCES: U.S., SOIL CONSER-
VATION SERVICE, S.L.,
COUNTY SOIL CONSER-
VATION DISTRICT,

ANIMAL CONCENTRA-
TIONS INVENTORY.,
SEPTEMBER, 1978,

UTAR STATE DEPT. OF
ENVIRONMENTAL )
HEALTH, "ANIMAL
CONCENTRATION
COMPUTER_DATA.,
JuNE, 1977,

i

208 Water Quality Plan é‘

NORTH

[Aq |60 1640

ACRES Financed Under Section 208 of the
Federal Water Pollution Control Act
of 1972, as amended,

IENE

MILES

0 1 2

o

Bk, A



]

—
.

!“
H

[
x\
.




MINING

Kennecott

Significantly large mining impacts on water quality are possible due to the
size of the Kemnecott Copper operation. Point discharges are documented and
permitted at the Northern end of the mining area where refining and waste disposal
is preyalent; At thrs p01nt wastes are dlscharged 1nto the c-7 canal which flows
into rhe Great Salt Lake. anrp01nt sources from the Kennecott mine would 0r1g1—'

‘nate mainly from two sources: | |

1. Surface runoff into intermittent Streams flowing seasonally into
the Jordan River. Large benches of ektensive excavation are cnaracterisf
tic of this mining operatlon. In addition, almost total de-
nudlng of Oquirrh Mbuntaln hillsides has taken place at the Northern
end of the operatlon Although surface runoff velocity and quantity
have most llkely 1ncreased as a result, the water quality impacts
have not been assessed. |

- 2: “Subsurface 1each1ng of trace materials from tailings dumps into the

underground wells-and unconflned acquifer is a subject for intensive
survey and analysis. .Very little public monitoring and analysis
has been carrled out in thls re5pect Additional studies by the
Area=w1de Plannlng Agency appear necessary for an adequate assessment
although some assessment of trace chemlcals from mine tailings
contamination was made by U. S G.S. between 1964-68.

It is empha51zed that non-point loads due to mining operatlons

probably go umoticed and have been so in the past. HOwever, extended

L 1
: t

or sprawl of residential growth into these runoff impact areas will present
future assessment and management problems within 20 years. It is recommended

that the Area-wide Water Quality Planning Agency coordinate closely with any efforts
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by Kemnecott to identify, quantify, or analyze water quality impacts resulting

from their mining operation. To date, data obtained by Kennecott on subsurface

water conditions has not been made available.

Sand and Gravel

Mining operations in Salt Lake Couhty include extenSive sand and gravel
extraction along ancient lake shore deposits on the east and west sides of Salt
Lake Valley. The nature and extent of water pollution from these SOUICBS‘ls
not kuown. The monitoring of surface runoff from these sites is necessary in

order to determine water quality impact.

South Hecla - Zinc |

There are countless older mining clalms in Little Cottonwood Canyon, in the
v1c1n1ty of the Town of Alta. These claims are generally 1noperab1e, but
some serious mining activity has taken place W1th1n the last year The South
Hecla Mining Company has commenced a small operation close to the main ski lift
area in Alta, where small quantities of 21nc are extracted The Salt Lake City-
'County Health Department has conducted an 1nvest1gat10n of the water quality of
natural spring-water discharges from the mine, and has found no degradation of
quality. | However, the subsurface.effects of the operation is not kmown. Con-
~ tinuous monltoring of. canyon streams should 1dent1fy any subsurface influences
over time.

Vitro Tailings

The radioactive Vitro tallings adgacent to the Salt Lake Suburban #l
Sahitary £ac111t1es remain as POtentlal hazardous material in the form of an
excavation A.number of studies regarding the level of radioactivity have been
performed by the State. DiViSion of Health, but no surveys of water quality have

been completed.
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Because of the emphasis on urban runoff by the Environmental Protection
Agency at a national scale, it would seem that the interaction of urban runoff and
hazardous wastes would be of a priority concern. Monitoring' stations for any
urban stormwater assessment should include analysis of water from the Vitro
tailings.

GROUNDWATER

The most comprehensive and recent identification of groundwater conditions

appears in the State Department of Natural Resources publication 31, Water

Resources of Salt Lake County. Although this publication appeared seven years

ago, additional data have been gathered since by the U.S. Geological Survey, but
have not been incorporated into an updated report.

The conclusions of this most recent effort are that groundwater conditions
" are poorest in the Southwestern part of the Jordan Valley principal acquifer
(see Figures IV-6 and IV-7). The main reasons involve:

1. lesser amounts of bedrock recharge from the Oquirrh Mountains.

2. Poorer quality of recharge water from surface intermittent streams.

3. Recharge from poor quality Utah Lake irrigation water.

4. Contamination from mining operations. - "

In order to more accurately assess t11e nature and,. extent of groundwater
pollution sources;--it is recommended that additional data collected since

initial publication of Water Resources of Salt Lake County be compiled in

cooperation with U.S.G.5. and evaluated regarding adequacy of problem identifi-
cation. It is anticiﬁated that additional more specific information regarding
mining, irrigat-iOn; and stormwater impacts can be obtained through coordination
resuitin,g from agreements between the U. S. Environmental Protection Agency,

U.S.G.S., and the local Water Quality Planning Agency.




SOLID WASTE

Aside from the suspected non-point pollution sources of groundwater
described in Water Resources of Salt Lake County, little data have appeared
that specifically document the impact of landfill operations to either shallow
or deep acquifers.

~Balt Lake Gity Corporation, in May of 1977, commissicned a special study on
the eﬁféct'df tﬁé West North Temple Street landfill located approximately three
mileé:Nbrth Bf the Kennecott Copper Tailings Pqnd. The results of this report,

Geotechnical Investigation and Evaluation of the West North Temple Street Landfill

(EMCON Assoéiates, May, 1977), indicate that the quality of shallow groundwater
in the landfill vicinity (Northwest) had been degraded. The reason for this
condition is due to two factors: |
1. 'Previous disposal.practices of placing wastes iﬁ contact with the’
water."
2. "The limited horizontal migration of leachate ffom,the disposal
site." |
This report recommends that the West North Temple site is adequate for

locatihg a 1andfi11 operation,_but with stipulations that leachaté control

facilities be constructed, that impermeable soil barriers halt -surface water

intrusion, and that slope is built up to efficientiy concduct surface runoff.

The report also recommends monitoring of the leachate system.

Since consolidation of county landfill operations appears likely with Salt

Lake City, only two solid waste sites will remain in the County. These are the

Salt Lake County sites adjacent to the east of the Kemmecott tailings and the
Trans-Jordan site west of Copperton (see Figure ITI-9). Both sites have had

limited water quality surveillance, but only the Trans-Jordan site possesses

characteristics that make potential seepage of leachate into groundwater possible.

VI-28

—

r"ﬁ‘ﬁ"

c

R

Lo



The County'site pdssesses similar characteristics as the West North Temple
area, where artesian pressure produces an upward groundwater movement, making
horizontal leachate seepage the only consideration., (See Table VI-2.)

The Trans-Jordan site, however, is located along geologic depositions of
a more permeable néture, that serve as recharge to the Jordan Valley Aquifer.
However, recent water sample drillings to the east of the Trans-Jordan site
were dry. The Kemnecott Corporation reportedly samples a deeper drilling east
of the landfill, but Trans-Jordan consultants have been told that water quality
data from this station is umavallable. |

Additional monitoring and analysis is necessary to determine the nature and
extent to which solid waste disposal affects groundwater resources.

HYDROLOGIC MODIFICATIONS

There are two areas where hydrologic modifications may impact the water
quality in Salt Lake County. The firsf is in the constfucj:ion of storm drains,
the second from the importation of additional culinary water and the potential
for resultant decrease of Utah Lake irrigation water.

The construction of additional storm drains normally would increase the
volume of flood waters :i_ntd the Jordan River, as we'll é,s increasing pollution |
loads. Also, the catchment and transportation of stormwater From more imper-
meable urban development can adversely effect changes in water table levels and
Techarge into the acQuifers of Salt Lake Valley. However, the improvements
recommended later in this chapter (Proposéd Non-point Management Alternatives)
should maintain stormwater volume, velocity, quality, and recharge to within
acceptable levels.

The transportation of new culinary water resour(‘;es into Salt Lake Valley as

a result of constructing the Jordanelle Reservoir (Bommeville Unit of the Central

Utah Project) is estimated at 70,000 acre feet annually. Most of this water will
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be used to satisfy municipal and industrial needs. The water will impact both
treatment operations carried out by industrial and municipal authorities. All
impacted (lows, wasteload allocations and Tocommended effluent limitations have
been described in Chapter V.

As Salt Lake Valley expands in population, and more agricultural acreage
moves aside for ubanization, Utah Lake water rights presently allocated can be
expected to be forfeited, traded or otherwise acquired. Whether trades result
between public or private corporations and‘wafer users,,or whether they remain
intact with the users, 1s a Question for detailed consideration. The potential
that re-arrangement of water use has on the quality of return flows into the Jordan
River is unknown, Too many alternatives andfoptioﬁs are'opeh. It is recommended
that additional stﬁdy be made of thesé optibnsrto defermine which are most pro-

bable, and what their probable effects will be on water quality.

SILVICULTURE

No water quality problem exists or is 1ikely to deveiop in Salt_Lake County
within the next tﬁenty yearss as a fesult of silvicultural‘activity.

Substantial tree harvesting operations impacted primarily the Big Cottonwood
and Mill Creek sub-basins of the Wasatch Moumtains eérly in the history of Utah

settlement. Conifers were cleared in these areas for use in Salt Lake Valley

construction. In fact, several sawmills were located along both canyon streams,
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and several stream forks and side-canyons still bear either an alphabetical or
numerical Mill designation.

Since the U.S. Forest Service maintains the majority of the Wasatch Canyon-
lands for public watershed and recreational use, it is anticipated that
Silviculture will be neither a possible or probable future use. A basic
assumption in the proposed land management plan of the U.S. Forest Service is
that '"there will be no commercial harvest of sawtimber from the Planming Unit:.”
COAL MINING

Coal resources in Salt Lake County are, for ail intensive purposes, non-
existent. Most mining in the county is limited to the extraction of hard metal
ore and sand and gravel.

It is antiéipated that due to the lack of these resources, no water quality

problem relating to coal mining exists or is likely to ever exist.

Non-Point Management Alternatives
There 15 a broad rangé—gf-—js.olufions to w:;ter quality probiems in Salt Lake
Comty. Some solutions lend themselves to non-regulatory programs with educational

emphasis,. while ot_hérs are critical enough to merit regulatory programs with
emphases on control and enforcement. Due to the institutional organiiation of
the polluters in each category, and the level of seriousness the pollution caused,
most water quality problems will require regulatory approaches im.the long run.

In fact, all ndn-pciint source categories necessitate new control measures
for the protection of public health, safety, and welfare. However, non-point
source impacts are closely related to the dynamics of growth within a hydrologic
system. For example; Salt Lake Valley is rapidly urbanizing, producing a
dwindling of agricuitural-resources. Urbanization also increases pressure for

recreational opportunities, and demands a higher performance standard for

changes made in the system that produce indirect side effects on & growing
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population. Pollution problems change as do the activities of man. Solutions
to these problems must address those factors that predominate the present and

future as well.

Predominant Non-Point Source Factors

If there is one word that describes the condition of Salt Lake Coumnty, it
mist be "Growth." Salt Lake Valley accommedates well over one-half million people
now and is expected to almost double within twenty years. A marked factor that.
predominates here is construction of new industrial, residential, commercial,

and institutional facilities. Permeable land is being surfaced by impermeable

Toads, buildings and other improvements. Water gathers in greater amounts, travels

faster, and is polluted by the new urban landscape.

Greater population places pressure on recreatioﬁal areas. The Wasatch
Canyons are the playground for an ever-increasing populous with more time and
money to spend. . Demand for recreation on public watershed is already exceeding
the supply and the response by man to his watershed resources should be one of
preservation - not exploitation. Thé U.S. Forest Service inte_'rprets' this condi-
tion‘ in the form of increasing costs for fhe treatment of culi_nary water supply
that may become more polluted with increasing use Qf the watershed.

Pristine water quality has been a standard for most Wasatch Canyon streams.
The exception to this 1s Bmigration Canyon, an early settlement site and year-
round residential commmity. Due to fhe predominance of septic tank seepage at
this location, the restoration of Emigratioh Canyon becomes of critical concern
in the overall iniprovement and maintenance of canyon water quélity‘.

As urbanization incfeases, the agricultural resources in the county can be
expected to decrease. Agricultural runoff will be replaced with urban runoff.

P t

The short-terms effects of pollution from irrigated land, pasture, and feedlots

i
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have not been identified as to their nature and extent, and the long-~term effects
arc anticipated to be minor if not non-existent. Agricultural use, however, still
predominates approximately 50,000 acres of land on the valley floor.

These non-point sources represent the highest priorities for pollution
conﬁrol; ‘ | |

1. Urﬁén Runoff (including constrﬁction sites)

2. Recreation impact on canyon watershed (including abatement

of septic tank seepage)

3. Agricultural runoff
The first two sources (urban rimoff and recreation impact) can best be controlléd
through a regulatory program that provides incentives for iong-term solutions.
The third source tagricultural runoff) can best be controlled thfough non-
regulatory programs designed for short-term implementation.

Secondary Non-point Source Factors

The impacts of non-coal mining, hazardous materials (Vitro tailings}, solid
waste, hydrologic modifications, and other groumdwater pollutants are long term.
They all have a close relationship to the maintenance of the quality of iife that
develops in Salt Lake Valiey as it grows.

These impacts have not been identified to the extent and nature that urban,
recreational, and agricultﬁral sources have. However, the institutionai fabric
and.organizatidnal aSpects of pollution from mining, solid.waste, hazardous
materials, and hydrologic modifications all require the need for incorporating
adequate peffbrmaﬁce-standards (a regulatory program) for.the éolution to their
problems. However, until specific problems surface as a result of on-going
water quality planning and monitoring neither non-regulatory or regulatory
programs can be implemented. Table VI-3 summarizes both primary and secondary

non-point management needs.
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Table VI-3. Non-Point Management Needs
Sources Tmplementation Planning
Regulatory | Non-regulatory | Initial | Additional | On~-going
Urban Runoff X X X
Recreation X X X
Septic Tanks X X X
Irrigated Ag. X X X
Grazing X X X
Feedlots X X X
Non-1rrigated Ag. X X X
Non-coal Mining X X X
Hazardous Waste X X X
Solid Waste X X X
Groundwater X X X
Hydrologic Mod. X X X

Urban Runoff Management

There are two approaches that may be taken in solving non-point pollution

problems generated by urban runoff:

1. The "End of the Pipe" treatment which utilizes detention ponds.

or basins for the settling of suspended solids.  This method may

necessitate the addition of skimming devices for the removal of

01l and grease in highly urbanized areas.

2. The implementation of on-site methods (Best Management Practices) to

reduce Tunoff quantity and quality. These mthods also involve community-

wide street cleaning programs to reduce residual sediment in highly

urban areas.

The need for artificial retention of stormwater rumoff within the main

ac:quifei‘ recharge areas of the county can be initially satisfied by the

utilization of both "End of the Pipe" and site-specific control measures.

detailed description of these non-point source control measures follows.
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Stormwater Facllities

On the whole, County stormwater quality Improvement is limited to the in-

stallation of detention basins that can enable treatment of both dry and wet-

weather discharges. Where stormwater pollution is most critical, north of 2100
South, the most opp.ortunity that exists for locaticn of stormwater detention
facilities is at the "end of the pipe," just before the stormwater flows jnto
the Jordan River. Whére foothill development in Salt Lake City occur.s, such
facilities are both recommended and in place, such as at the 11th Avenue Park.
The southern portion of the County affords wider opportunities, where inter-
mediately located detention facilities can be constructed as part of, and in-
conjunction with, coomunity and neighborhood recreational facilities.
In the northern or lower Jordan area, improvements proposed by the U.S.

Corps of Engineers on the River will include installation of detention basins.
The 208 Project Staff has already recommended to the Corps certain specifications
that should be included in the des.ig.r_l of these basins (see Appendix A-4).

In addition to these spécifications, the Corps should take care in incorporating
" the basins attractively into a parkway setting, rather _thari .merely construct
functional detentidn ponds. Preliminary plans for construction should be 151'0—
vided the 208 Staff or water quality managemeﬁt agency fbr review and distribution
| to various county and state implementing agencies. The following recommendations
provide treatment alternatives for both dry and wet-weather disdiarges.

WET WEATHER DISCHARGERS

The Salt Lake County metropolitan area was divided into two general
areas for purposes of evaluating the alternatives for handling stormwater
runoff. Priority Area No. 1 includes that portion of the City which lies

north of 21st South Street and east of the Jordan River.
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Priority Area No. 2 includes that portion of the City and County south
of 21st South Street. This area includes the Millcreek, Little and Big
Cottonwood Creek, and Dry Creek areas; Murray; Midvale; Sandy; Granger;
Taylorsville; Bennion; Kearns; Funter; Magna; Riverton; and West Jordan.

Priority Area No. 1 (Lower Jordan)

Flooding Considéfations

H It éﬁpéérs that the plan which will be J'_mpiemented for overall flood
control in this area is the Lower Jordan River Plan completed by the Army
Corps of Enginee_rs. This plan incorporates Nielsen §& Maxwell's Flood
Control Plan Using Detention Basins in total and Urban Technology Associatés'

Jordan River Parkway - An Alternative in part. Major features of this plan

will include the following:

- TImprovement of 8.5 miles of Jordan River and adjacent land into
a floodway from near 21st South Street to the Interstate 215 crossing

north of Salt Lake City.
- Construction of a 200-acre, 800 acre-foot detention basin above
Interstate 215 to regulate downstream releases.

Preservation of the low water chamnel to retain fish and wildlife
values and to provide sufficlent water depth for boating.

- Development of a parkway in conjunction with the floodway to provide
open space, recreation opportunities, and restoration of natural

aesthetics to the river and adjacent lands.

- Construction of desilting basins near the discharge point of major
storm drains ‘to Jordan River to reduce silt and turbidity from urban
runoff.

- Construction of punping plants on storm drains discharging at

9th South, 6th South, 6th North, and 10th North Streets to insure
proper functioning of storm drains during high river stages.

~ Modification of street bridges to increase the flow area and to
provide underpasses for recreation trails.

_ Construction of recreation facilities consisting of hiking, horse-
back riding, and bicycle trails and formal and informal parks equipped
with pavilions, picnic facilities, electrical service, and parking
areas. Provisions for public access from adjacent streets and public

property.
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- Construction of the 15 detention basins recommended in the NMW plan
for Salt Lake City.

The various aspects of the plan are shown in Figures VI-8, VI-9,

and VI-10. Figure VI-8 shows the proposed Floodway-Parkway - Detention

'VBasin Plan deveioped by the Army Corps of Engineers. Figure‘VI—Q is the
1ncorporated Nlelsen § Maxwell Flood Control Plan Using Detention Basins.

IFlgure VI 10 shows a typlcal cross section of the Jordan River Parkway.

Water Quallty Con51derat10ns

As outlined previously, the Corpe report incorporated4UTA‘s recommenda-
tion for installing desilting basins on the major storm drains prior te
dlscharge +to the river. UTA's original recommendation was to provide
settllng time suff1c1ent to remove 60 to 80% of the silt material. The

£0110w1ng locations and’ surface drea requlrem.nts were outlined:.

Little Cottonwood Creek 0.70 acres
Big Cottonwood Creek 0.90 acres
Mill Creek _ 0.65 acres.
. 13th South Storm Darin ' .40 acres
"9th South Storm Drain 0.40 acres
8th South Storm Drain 0.60 acres
6th South Storm Drain 0.40 acres
0.50 acres

North Temple Storm Drain

The Corps recommended.that these facilities be designed to retain

water for 2.5 mlnutes and reduce ve10c1tles to approximately one foot per

second under maximm de51gn flows. Provisions for 30-day silt storage and

prov1510n5 to permit perlodlc ¢leaning were recomnended.

A more comprehensive 1nvest1gat10n ‘concerning urban runoff related to

~ water quallty jn the area north of 21st South was completed by Jou in 1974

(”An Englneerlng Evaluatlon of Stormwater Po1lution and Control™). He

VI-41



concluded bhasically that the quality of the wet weather flows observed was
low enough to warrant concern over the effect on the receiving stream. He
also concurred that, in addition to implementation of BMP's, the desilting
basins recommenﬁéd.by UTA would be appropriate.' However, the desilting
basins were not recommended‘for water quality reasons but for preventing the
problems associated with siltation in the river. Jou, therefore, investi.-
gated the settling times that would be required for varying percentages of
suspended solids and BOD removal. His results are shown graphically as
Figure VI-11. |

Elsewhere in his thesis he indicated that no matter how high the con-
centration of suspended solids in stormwater, the_ﬁajority of the solids
will settle out in an hour, whichlas great significance in the design of
facilities. |

Work completed more recently by Hydroscience pointed out the complexity

of projetting stormwater wasteloads and assessing the stream impacts in the

”study”afé;‘tjdf&én'RiVer Water Quality Projections for Salt Lake County 208,

February 1977.) By using a "mean annual" storm, they determined that the
wasteloads would cause opcasionai but significant violations of the dissolved
oxygen and total coliform standard. They récommended fhat both structural
and non-structural methods to control urban rmoff be implémented.

The conclusions and recommendations of the above—liéted reports
coincide reasonébiy well. However, some clarification is needed regafding
the "desilting" structures recommended for inétéllatidn along the Jordan.
Given the 2.5 minute detention time specified by the Corps, nothing smaller
than coarse -sand would be removed. A listing of particle classifications

by size is listed in Table VI-1.

VI-42
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. Even at Hydroscience's 'mean annual!! storm, which would have a detention

timerin_phg:basins equal to approximately 10 times that of the design storm

(10-year), or 25'minutes, no particles classified as silt would be removed

Table VI-1. Particle
Settling Velocities

| i} . - Particle - Settl?ng*
Classification N Diameter _ Velocit
? - T(om) imm?sec;
5 Gravel 10.0 - 0.6 1000 - 63.0
- Coarse Sand : ‘ 0.4 - 0.06 42.0 - 4.0
B Fine Sand . 0.04 - 0.01 2.0 - 0.15
0.004 - 0.025

| o *At a temperature 10° C.

in the "desilting'* basins. Detention times on the order of 20 hours would

be required to remove silt.
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The basins would be more aptly named desanding or degritting basins at
their recommended size. It appears more investigation is needéd to
determine what percentage of each classification of material is actually of
concern in the "siltation' problem.

.In addltlon, 1t 1s recommended that a modification be made to standard
de51gn crlterla for detentlon basins 1nc1uded in the 1971 NMW PLAN, Con-
ventional design allows little opportunity for removal of suspended solids
for the average storm. The basin is essentially a peaking reservoir which
is used infrequently. Modification to a flowthrough type design which
incorporates a desanding or degritting chamber would do much to enhance the
usefulness of detention Basins by Ucontrolling" the solids. The conventional
and modified design5'are-shown as Figures VI-12 and VI-13.

" Priority Area No. 2

Flooding Con51derat10ns

Portlons of the Caldwell Richards § Sorenson Master Storm Drainage Plan
" have been updated by Nielsen, Maxwell & Wangsgard during the 208 Project.

The portions completed are the Magna, Riverton, and West Jordan areas.
Salt Lake County has also updated selected'areas within the County‘in order
to meet developﬁent demands . The revised plan is much the same as the NMW
plan for Priority Area No. 1. Detention basins, which have been proven to
be the most cost effective approach tolurban yunoff control, were incorporated.
Again it is recommended the modified detention basin design be utilized.

Figure VI-14 shows the existing and proposed facilities for urban
runoff control. It should be noted that these.facilities do not represent
the final county uiban”runoff ﬁlan. With development occurring continucusly
within the County, it is recommended that this plan be reviewed and updated

periodically.
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In addition, the Lampton and Riverton Reservoirs are to be constructed.

These facilities will be multi-purpose in that they will serve to meet the
needs of agriculture, industry, and recreation, as well as flood control.
Maps 8 and 11 of Figure VI-14 show the locations of these TESETVOirs.

Water Quality'Considerations

T@ﬁlimplémentation of the detention concept along with the BMP's
yecbmhépdédfby the 208 staff will insure that water quality is maintained
at the highest level practical.

Cost Estimate for_Implementation

The cost estimates shown for both priority areas include a total
coét of constructing the proposed flood protection plan and a cost per
acre which would be required to construct the regional detention basins
within these areas. All cost estimates obtained from references were
updated as of Deptember 1977 by using the Engineering News Record

Construction Cost Index.

Priority Area No, 1’

The cost estimate for the wet weather discharge facilities in Priority

Area No. 1 is shown in Table VI-2. The acreage was determined from the

" sixteen drainage areas established in the report "Flood Control Plan, Using

Detentioh Basin for Salt Lake County," NMW, 1971. Using the cost estimates
from this report, a cost per acre was determined for each drainage area

served and then divided by the number of acres. The cost per acre of

$2,000 was obtained by averaging the cost per.acre of the sixteen drainage basins. |

To account for. the projects presently under construction or recently
completed, $3,000,000 was subtracted from the basin estimate.

In addition to the detention basins, the cost estimate includes the

cost to develop the lower Jordan River. This cost estimate was taken -from. . .
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" ower Jordan River, Utah - Feasibility Report for Water Resources Develop-

ment," Corps, 1976.

Priority Area No. 2

The cost estimate fof the Priority Area No. 2 facilities is also
shown in Table VI-2. The acreage was determined from the following sources:
;pelﬂMaster Storm Drainage Study for Salt Lake County," Phases I, 1T, and
II7, CRS, 1964-and 1966; the '"Master Storm Drainage Plan for the Town of
West Jordan, Utah," NV, 1974; the "Master Storm Drainage Plan for the
Town of Riverton, Utah," NMW 1975; and the "Coon Canyon Storm Drainage
Project," NMW, 1975. The cost per acre was based on the average cost per
acre established in the West Jordan and Riverton Master Stofm.Drainage Plans.
This cost was updated from $600 to $840: Tt was felt thét'$840 may be low

and.wbuld not represent the majority of the area located east of I-15.

. Because of the differerce in land costs and location, $1,000 per acre was

used.
_.Although.not a specific part of the stormwater quality management plan,
there are the additional costs related to the Jordan River development pro-

jects. These additional costs are for the Lampton and Riverton Dams and

/ TEesServoirs, including the Dry Creek flood control project. The costs used

for these came from the ''Upper Jordan River Development Plan for Salt.Lake
County," NMW, 1972. | |
Also included in the cost estimate is the cost for the portion of
' the Jordan River Parkway Plan between 21st South Strect and 48th South
Street. This cost tama from the report fJordan River Parkway an Alternative,”
UTA, 1971. - “
All cost estimates are not currently realistic because of construction
and land cost inflation. The 1978 plan update by the Salt Lake County Water

Quality and Water Pollution Control Department will contain current cost data.
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Table VI-2.
Cost Estimate for

Wet Weather Discharge Facilities#

~Priority Area No. 1

Acreage benefitted by.
detention basins = 10,500 acres

Cost per acre for

detention basins = $2,000.00 $21,000,000.00

Minus construction jobs

completed ' ' 3,000,000.00

Total costs for detention ‘ '”

basins $18,000,000.00

Lower Jordan River Development 34,864 ,000.00
TOTAL $52,864,000.00

Priority Area No. 2

Acreage benefitted by
detention basins = 71,000 acres

" Cost per acre for '
detention basins = $1,000.00

Cost for detention basins $71,000,000.00
‘Lampton & Riverton Dams . 17,306;000.00_
“Dry Creek Flood Control 1,672,000.00
Jordan River Parkway  8,223,000.00 .
| TOTAL | $98,201;000.00

COMBINED TOTALS '$151;065,000.00

*Bstimated as of September 1977 by using the Engineering -
News Record Construction Cost Index (Denver).
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Dry Weather Disoharges

Hydroscience in ''Recommended Wastewater Load.Allocations for Salt Lake

County 208" indicated that "interception and treatment of BOD loads

associated with dry weather storm drain flows between river mile points 15

and 12 could raise the minimm river dlssolved oxygen about 0.3 mg/l " This
problem occurs because of some old cross~comnections between the sanltary

and storm systems and also because of some illegal industrial connections.

The problem is crttical, as was evidenced recently when a storm drain actually
caught on flre and was burnlng from the center of Salt Lake City to the

Jordan River. Gasollne dumped from a service station was the apparent :

cause.

In a 1ater report, ”Jordan River Water Quality Projections for Salt

f Lake County 208 " HYdrosc1ence 1nd1cated that these dry weather flows "account

for about 15, 000 org/lOO ml of the total collforms observed 1n.the Lower
Jordan and more than 2 mg/l1 of the total CBOD concentratlons_observed."
 There are basically two alternatives.available to control this

situation: (1) collection system controls, and (2) storage and treatment.

‘Collection system controls involve a survey to determine the source and.

_some action to eliminate -it. Similar corrective action was recently taken

by the Clty of Ogden on the let Street Storm Draln in a typlcal collection
system.control act1v1ty |

Storage and treatment would involve elther on-site treatment at each
storm drain or 1ntercept1ng the flow to be treated at the Salt Lake Water
Rcclamation Plant or a separate [acitlty. Individual treatment at cach
drain would not be cost effective. |

The choice is then elimination or interception and treatment. The

first approach would be less costly because the violators5 as they were



identified, wbuid be responsible for correcting the situation. The second
alternative iooks unattractive from the standpoint of discharging it to the
municipal plant because Salf Lake City is now undertaking an extensive pro-
ject to eliminate infiltration/inflow from the sanitary system. The dry
weather f10w§ from the storm drain contain much extraneous water from
1nf11trat10n and from sprlngs and coollng water dlscharges. A.preliminary

layout for an 1nterceptor sewer to 1n@1ement thlS alternatlve is shown

. as Figure VI-15.

Eederal funding may not be available for either alternative. The

initial recommendation is therefore to survey the drains to locate the sources.

If this is unsuccessful, interception and treatment ﬁonld have to be imple-

mented. Such-é survey should be carried out by the Water Quality Planning

Agency in conjunction with SaltlLake City and City—Connfy-Health Department.
The cost estimate for the dry weather interceptor‘and.prétreatment

facilities is shown in Table VI-3. The cost for the,pretreatment facilities

" includes aeratlon b351ns diffused air system, final clarlflers sludge

pumps, and sklmmers. The cost of treatment fac111t1es for secondary treat-

" ment is not inniUded. Expan31on of the Reclamation Plant or new treatment

faciiities would be in addition to these costs. The interceptor sewer was

' sized to handle.thé'flows shown in Table VI;4- As 1nd1cated these flows

were based on measurements taken durlng the Salt Lake Clty 1nf11trat10n/
xnflow-study. |

.The estimnfed'cosf of the survey to locate the illégél connections to
the storm séwets iﬁ‘on‘the order of $200,000. As_explained éérlier, the cost

of correction would be borne by the violators.
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Table VI-3.
Dry Weather Discharge Facilities

Cost Estimate

for

Intercepfor
27-inch | 6800 ft $ 150,000
48-inch 4600 ft. 253,000
. 54-inch 8400 ft.
60-inch 16,400 ft. 1,148,000
|  TOTAL § 2,055,000
Regulators & Diversons 120,000
Pretreatment Facilities 4,000,000
% TOTAL COST on the order of $ 6,000,000

Location

*IOth_Nbrth '

7th North
North Teﬂple
3rd South

Ath South
‘5th South

6th South
8th South
9th South

13th South (N)

13th South (S)
21st South

" *Expansion of Reclamation Plant not included.

Table VI-4. Dry Weather
Interceptor Design Flows

(measured)

(measured)

Gneasured)‘

.Gneasured)

(measuredj

(measured)

. Dry Weather Flow

(cts)

3
2
6

0.

1
0

5.
10.
0.

17.
7.

S.

.82
-55

.37

.27
.25
11
19
50
81
03
78

61

.27

19

(mgd)
2.47
1.65
4.12
0.12
0.82
0.16
3.30
6.59
0.58
3.75

1.00

39.59



SUMMARY

Stormwater has been shown to be a significant problem in the study area.
First priority was assinged to the Lower Jordan (north of 21st South). In
this area the following recommendations are made:

1. Implement the Corps plan w1th p0551b1e modlflcatlon.ln d0511t1ng

ot L
iy

structure SlZlng based on further study
2. Implement the NMW detention plan with modified basin design.
3. Implement parkway concept.
4. TImplement BMP's outlined by the 208 staff.
5. Implement a survey to locate dry-weather sources and
theu'initiete a program to.eliminate them.
Second priority was given to the remainder of the County, with the
following recommendations:
1. Implement updated master storm drain plan utilizing modified
‘_detention_besin deeign.
2. Implemeut parkway.
3. TImplement BMP's outlined by 208 staff._
4; Construct Riverton and Lampton Reservoirs.
The above-outlined approach for the 208 Study Area will ensure'that
flooding problems will be minimized and water quality will be upgraded_to
the level which is cost effective and acceptable to the public.
PERMITS |
In view of lltlgatlon incurred during 1974 in U.S. EPA vs. Natural
Resources Defense Counc11 ‘a legal determlnatlon was made that permlts issued

under the National Pollutant Discharge Ellmlnatlon System (N.P.D.E.S.) apply

to stormwater dlscharges. Fach stormwater outfall to the Jordqn Rlvcr should e

be closely monitored for compliance with effluent limitations recommended
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by the Environmental Protection Agency, the Utah State Division of HEalth,
and the Salt Lake County Area-wide Water Quality Planning Authority.

However, due to the number of outfall lines to the Jordan, it is per-
haps more administratively efficient to allow issuance for a general permit
for the specific types of discharge and location that distinguishes the
degree of the problem. Separate permits should apply to dry-weather dis-
charges, and.two permits issued to govern discharges north of 2100 South,
and south of 2100 South.

BEST MANAGEMENT PRACTICES

The approach that should be taken in implementation of best management
practices involves ﬁainly erosion/sediment control which.entails coordination
with Water Quality Implementiﬁg Agenties and both public énd private developers.
Slope stabilization in areas of 10% - 30% slopes can be carried out at a cost of
$1500 per acre. These methods involve mostly révegetation through planting
of native or domestic grasses, and are fairly effective as evidenced by the
‘ work=dohe-on-SaltvLake~CitY's 11th Avenue Park fsee 208 Technical Report on
Best Management Practiées -Li-14). Slopes of-SO% and steeper require extra
stabilization, through the use of rip-rap retaining; terracing or contour
ditching with planted material, flumes, diversions, and check dams thét slow
dowh éurface runoff velocity or transport the water to points of absorption
or dissipétidn. These'structures'édd'an in;reased average cost of about
$5000 per acre. -

 Not all areas of the County require equal stabilization or runoff control.
Figure VI-16 indicates areas of priority where attention to these practices
should be emphasized. Generally these areas occur along steeper foothimls,
alluviai deﬁosits;lénd';iggiﬂ-tﬁe éanyons of the Wasatch (where watershed man-

“agement is a priority concern). In addition, these areas can be identified ..

VIi-61
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FIGURE VI
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FIGURE VI-16
PRIORITY AREAS OF STABILIZATION
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as requiring more or less advanced measures of erosion control and slope stabil-
ization.

It is doubtful that coordination alone will achleve the goal of effective
erosion and sediment control. The reason for this is the fact that many public
agencies do not administer effectively programs dealing with problems not clearly
perceived. Agencies in Salt Lake County are also faced with shortages of staff
that do not enable adequate administration. This situation is the condition
in Salt Lake County where effective grading, excaﬁation, -and slope stabiliz;ettion

provisions are absent - due mainly to reasons outlined above.

The private sector shares this n_églect. Subdivisions established in sensitive
footh_ill and canyon areas are often left for years with barren, unstahilized
cuts and f£ills with the hope that private owners will incur the cost for problem
correction. This expectation, particularly where extremely steep and long fill
structures are concerned, is largely disappointing. Public developers in Salt

Lake County can be cited in several areas for this condition where grading and

“excavation of roads has taken place. The inventory of sheet and rill erosion

now being Completen_i"will detail their extent and location.

Strong guidelines are needed in Salt Lake County that will insure that
attention is paid to this important area. Proper-revegetafion_and slope sta-
bilization, if it is_' to occur in the canyons and valley foothills as a matter
of policy, should be deve}oped into a program with enforcement.

Such enforcement provisions can be attained through a requirement of pér~
formance bonding for erosion and slope stabilizing Improvements. The Salt Lake
County Flood Control and Surveyor Departments presently require “Front-end"
bonding for drainage control improvements such as curb and gutter, catch basins,
drainage sumps, piping, and culverting. In line with 1egi51ation governing the

activities of these departments in the area of water quality, mainly flood control,




bonding for additional improvements related to water quality is entirely in line
with its delegated authority and the needs of the county.

The 208 Project Staff or the staff of the proposed Area-Wide Water Quality
Goordiﬁation Agency will provide specific quidelines such as those contained in

Best Management Practices, (LU-14), and Chapter 70 o:[ the Unlform Building Code

(gradlng and excavatlon) However, the long term needs in accompllshlng 1mprove—

ment of our surface waters can best be served by::

(1) Adoption of a revegetation and slope stabilization program

for all public and private development. Requiring intpler—

mentation of Chapter 70, Uniform Building Code would be a

first step

(2) Emphasize application of these measures in areas of

A) the Wasatch Canyons, B) the Valley Foothills, and

C) other soil deposits with extreme erosion and high

TUnoff potential.

{(3) Bonding public or private developers for the cost of

on-site erosion and slope stabilization improvements

together with improvements for flood runoff control.

It shouid be noted that flood rumoff may be reduced

by the iﬁstallation of flow reducing improvements

for erosion control. Therefore an economic trade-

off or henefit is likely to result from erosion/slope

management,

The framework for such an implementation effort is in place. Additional

coordination would be necéssary, and consolidation of performance bond admin-
istratica likely. Such consolidatioﬁ is now being considered by the Salt Lake

County Attorney.

—
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Forest Recreation/Watershed Mamagement

Implementation of water quality management in the watersheds of the Wasatch

Canyons should and can take place largely through coordination of management
agencies by the County Water Quality Area-wide Planning Agency.

Major areas that will be requiring coordination for maintenance of an

anti~&égrédation policy include:

1. Obtaining agreements with the U. S. Forest Service, Soll
Conservation District, Salt Lake City Water Department,
Salt Lake City-County Health Department, Salt Lake County
Planning Commission, Salt Lake City Planning Commission,
Salt Lake Coumty Flood Control Department, or other
designated management agencies with jurisdiction in water-
shed management, in order to insure consistency in imple-
mentation of the water quality maintenance program.

2. Review of grading (cut/fill) and slope stabilization plans
by these agencies, with recommended application of standard
criteria for slope stabilization as outlined in Best Management

Practices.

3. Provision of performance bonds to be posted covering the
cost of erosion control or grade improvements to be installed.

4. Deposition of a specified dollar amount for water quality
monitoring (before, during, and after construction) into an
escrow account to dinsure compliance with uniform sampling
procedures and obtain standard results.

Septic Tank Discharges

There are two alternatives to accomplishing the abatement of high pollution

levels in BEmigration Canyon:
1. Removal of faulty septic tank conditions from those sites
identified as pollution sources.

2. Provision of sewer utilities for all housing jin the canyon for

the removal of faulty septic tank conditions.
The Salt Lake City-County Health Department has conducted monitoring

pfograms in the canyon for years. Although there is not a significant Jack of

data identifying the problem, the source of the pollution problem is still
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wnder question. Recent monitoring results of canyon investigation, using the
"membrane filter" method of laboratory amnalysis of cdliform bacteria, indicate
lower levels than reported in previous years. Much of this is undoubtedly
due to the use of the membrane filter approach as opposed to the '"Most
Probable Number' method.

A closer definition of pollution sources seems apparent before an
abatement program is designed. There 1S a possibility that the high resident
population of people, dogs, and other home disposal practices are combining to

produce the high pollutant levels. Because of the high population and nmumber

of residences in the canyon, it may be desirable to individua_lly inventory homes

regarding their disposal practices, frequency of holding vault pumping, nature
of their disposal facilities (septic tank or holding vault) > and other non-
point source generétors -such as construction activity. The provision of such
an up-dated inventory together with improved monitoring and analysis by the
Health Department. should do much to shed light on realistic solutions that
benefit the g-reatest mmber of canyon residents. |

Canyon Growth and Water Pollutlon

Shortly after the release of the Draft Water Quallty Management Plan,
in which the canyon was recommended to be sewered Speculatlon of large land
holdings in the canyon began. Developers of these holdings began to use the
sewer recommendati_on_ as a lever to persuade Salt Lake City to annex portions
of the canyon to buiié[ the sewer. Public hearings were held on the matter,
and most of the canyon residents voiced strong opposition to the proposal. The
initial Z08 recommendation became a political fpotball.

Canyon residents argue that provision of sewer facilities will produce

more severe results'than pollution abatement. They maintain that the following

negative impacts will accompany the sewer:

VI-67
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agricultural act

1. A dramatic increase in traffic generation.
2. Possible road widening to accommodate traffic volume.
3. More problems relating to construction-cut, fill, etc.

4. A general depletion of the aesthetic values of canyon living
due to over-crowding.

5. The replacement of septic tank pollution with pollution £rom
urban storm runoff.

Other factors were mentioned, but the thrust of the hearings by Salt Lake

City was that the majority of canyon residents are opposed to extension of

sewer facilities into the canyon. The substitution of one pollutlon problem

for another is a legitimate argument that deserves the attention of additional
study. Such a study should be the object of the Water Quality Planning Work

Program and.has been ldentlfled as a prlorlty task output to be included in

the 1979 Plan,update;

Agricultural Runoff Mamagement

The implementation of water quallty'management in,Salt Lake County for

ivities should rest with the local Soi1l Conservatlon District
(S.C.D.]. The Salt Lake Soil Conservation District was establlshed under_the

Utah Soil Conservatlon Dlstrlcts Law, Utah Code Annoted 1953, Title 02,

Chapter 1. Section 1 to 17. The local S.C. .D. receives guldance and direction

from the Utah Soil Conservation Comm1551on as well as belng a member in good

standing of the Utah Association of 8011 Conservatlon Districts and the National

Association of Conservation Districts. These associations stress p011c1es and

procedures.

The local S.C.D. can assume responsibility for the jmplementation of the

208 program by:
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10.

Recommending water quality standards and water pollution
control policies to appropriate federal, state, and local
agencies.

Recommend; adopt and enforce limited land use regulations.

Recommend, adopt and enforce Best Management Practices for
agricultural activities.

Finance water resource, conservation and pollution control
activities related to agriculture as fumds are available.

Provide technical assistance for agricultural related activities.
Coordinate water quality control projects in agricultural areas.

Aid in the inventofy, assessment, monitoring, correction and
abatement of non-point sources of water pollution.

Aid in soil surveys and interpretative information for

land disposal of wastes, sultability of soils to absorb and
treat wastes and practices for erosion and sedlment control
treatment.

Review construction and conservation plans for agriculture
activities that affect soll and water conservatlcn and water
pollution control

Provide perlodlc follow-up checks and 1nspect10ns on all
applied practices and implementation of conservation plans.

Similar implementation of water quality can be handled in other areas such

as forestry, mining, construction, recreation, and flood control activities on
privately owned lands and also by initiation of a memorandum of understanding

between land administering agencies for state and federally owred lands.

s

Fey

R

b



L (I

REFERENCES

Existing Water Quality Data for Szlt Lake (;omty 208,
Hydroscience, Inc., and Call Engineering, 304 pp.,

December 1875.

Bvaluation of Water Quality for'Salt Lake County, Hydro-
i science, Inc., 59 Pp., April 1976.

Wéter Quality Monitoring and Surireillance Program, Hydro-
science, Inc., 35 pp., April 1976.

Jordan River Water Quality Survey; September 1975, Hydro-
science 1nc., 22 pp., April 1976.

Field Samping and Analysis of Water Quality in the Sewage
Canal, Intermountain Consultants § Plamners, and
Hydroscience, Inc., 81 pp., May 1976.

Recomended Wastewater Load Allocaticns (included in
Facilities and Facilities Management, FM-5), Hydro-
science, Inc,, 17 pp., May 1976.

Hydraulic Analysis of Irrigation Canal Systems in Salt
Lake County, Kennety W. Watson, Kent Miner, Cheryl
Contant, and Terry Way, 23 pp., September 1976.

- Pollution Sources of Major Salt Lake Valley Streams

(included in Appendix of Existing Water Quality
Data for Salt Lake County 208, WQ-15), Terry Way,
and Cheryl Contant, 19 pp., October 1976.

Water Quality Review of Major Jordan River Tributaries,
Hydroscience, Inc., 43 pp., March 1977,

Preliminary Analysis of Stormwater Runoff Treatment in
the Salt Lake County Area, Hydroscience, Inc.,
13 pp., March 1977.

The Water Quality Impacts of Point and Non-point Loads
to the Jordan River, Hydroscience, Inc., 83pp.,
April 1977,

Jordan River Water Quality Projections, Hydroscience,
Inc., 144 pp., April 1977.

Evaluation of Land Use and Bacterial Water Quality in
Wasatch Mountain Streams, salt Lake County, Utan,
Hydroscience, Inc., 136 pp., April 1977.

VI-70




Major Issues in the Wasatch Mountain Canyons, EDAW,
Inc., 12 pp., October 1975.

Analysis of Land Uss Controls, EDAW, Inc., 18 pp.,
Novembexr 1975.

Demographic Analysis - The Wasatch Mountains Within
Salt Lake County, Williams § Mocine, 18 pp.,
December 1975,

Economic and Demographic Futyres: 1975 - 1995, 208
Staff, 68 pp., January 1977. .

Technical Land Use Study for Water Quality Management,
Williams, Platzek, § Mocine, 72 pp., June 1977,

The Agricultural Future?, 208 Staff, 75 pp., July 1977,

Tedm.lcal Land Use Plan, Wasatch Canyans, EDAW Inc.,
3% pp., July 1977.

Best Management Practices, 208 Staff, 78 pp., July 1977.

Future Urban Stom Runoff Estimates, NMW, 220 pp.y
July 1976. :

Precipitation Duration and Return Period Analysis - Salt
Lake County, Weatherbank, 37 pp., January 1977.

"Coon Canyon Stom Drainage Project,' Nielsen, Maxwell, &
Wangsgard, Consulting Engineers, 1975,

"Flood Control Plan Using Detention Basins," Nielsen, Maxwell
& Wangsgard, Consulting Engineers, November 1971.

Hely, G., Water Rescurces of Salt Lake Coumty, Utah, Utah
State—ﬁeparment of Natural Resources Tech. Pilb No. -
31, Salt Lake City, 1971, 244 pp. ' '

"Jordan River Parkway: An Alternative," Urban Technology Associ-
ates, Salt Lake City, August 1971,

Jou, Wen-Hsmn An Engineering Evaluation of Stormwater Pollu-
tion and Control Department of Engineering, University
of Utah, Ihesis (MS) Salt Lake City, June 1974,

"Lower Jordan River, Utah - Feasibility Report for Water
Resources Development,' U.,S. Army Corps of Engineers,
Sacramento Pistrict, Januvary 1976.

i

| i

[

| S
e 2

P —




I

‘Jensen, Steven F., Public Imp

"Master Storm Drainage Plan for the Town of Riverton, Utah,"
Niesen, Maxwell § Maxwell, Consulting Engineers, January

1975.

"Master Storm Drainage Plan for the Town of West Jordan, Utah,"

Nielsen, Maxwell § Wangsgard, November 1974,

Twitchell, Jemmifer, 1977 Salt Lake County 208 Water Quality Monitoring
Program, Department of Engineering, University of Utah (Technical

Report), Salt Lake City, November 1977.

lications of Erosion Control Through

Slope Stabilization, Department oF Political Science, university

oF Utah (Policy Analysis}, Salt Lake City, March 1978.

VI-72






