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IV. WATER QUALITY CONDITIONS

PRESENT WATER QUALITY

Present water quality in Salt Lake County ranges from excellent in the
upper Wasatch Mountains to poor in the lower reaches of the Jordan River.
Primary reasons for the degradation of the waterways are storm drainage,

urban rumoff, agricultural returns and impacts, municipal and industrial

discharges and others. These factors are not listed in order of magnitude

of impact. The first section will present the most current'water quality

available for contiﬁubﬁsly fiaﬁing.streams, rivers ané canals in Salt Lake County

with a short description of the quélity and characteristics of each of these water-

ways. Intermittent streams and storm drainages are discussed in the second section.
Streams, rivers and canals and their égsociated drainage areas,

are_shpwn in Eigurg IV¥1. The format for discussion and presentation

of data will be tordeécribe representative water quality and habitat

conditions of streaﬁs from the north portion of the county, upstream to

downstream, to the south portion of the county, then the Jordan River from

south to north (the direction of the'flow], and finally the major irrigation canals

_ from south to north (the direction of flow). Locations for quality of County

streams discussed in the following text are shown in Figure IV-2.
City Creek

City Creek is a high mountain stream in its upper reacﬁes used -
primarily as culinary water supﬁly for Salt Lake City. Below the water
treatment plant, located approximately three miles from the canyon mouth, the
stream runs through a park and is then diverted to the éitylétorm drain-SYStem

{(North Temple StQIﬂldI&iﬂ);&ﬂd conveyed to the Jordan River. The‘water quality of
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the stream in the upper canyon is excellent because of restricted access

to the canyon.

Representative quality data (coliform MPN) for City Creek at the water

treatment plant for low flow conditions is shown in Table IV-1

Table IV-L Total CollfOrm Numbers at City Creek Water Treatment Plant*

(MPN/100 ml)
Month
Year | July Augiist September
1973 258.0 222.0 91.0
1974 41.0 40.0 14.0
1975 21.0 21.0 15.0

*Monthly average for low. flow:conditions.

Red Butte Creek

Red Butte Canyon has been closed to the'public for over 70 vears, first
by the Fort Douglas Military Reservation and more recently by the U.S. Forest
Service. The Forest Service now maintains the caﬁyon.as a_nafural researéh
-~ area. Public access is controlled. to the point where the‘ﬁhly' access is -
for research of'therafea,limited'fishing for patients from the Veterans
Administration Hbspital at Salt Lake City, and limited deer hunting
in the fall for herd.control purposes. The restricted access provided

the opportunity for a ééﬁpéfaiive evaluation of canyon stream uses and the
impact upon water quality in Salt Lake County by the 208 staff.
The water in Red Butte Creek above the reservoir is of excellent

quallty and is the culinary water supply for Fort Douglas, located near the
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Table IV-3. Water Quality in BEmigration (yeek*

Parameter

Sample Station |Temp = Total Fecal . DO
- o Coliform - Coliform 5

Date (C) (MPN/100) (MPN/100  (mg/1 (mg/1)

EC-5

July 1976 11°-150 3,316 763 1.0 8.0

Sept. 1976 90-120 1,778 217 1.3 8.2

EC-4 |

July 1976 139-17° 2,303 813 1.0 7.8

Sept. 1976 109-13° 1,302 608 2.3 8.1

EC-3

July 1976 140-18° 1,937 570 1.0 7.8
| Sept. 1976 -110“140 2377 760 1.2 8.2

EC-2 .

July 1976 159-18° 7,264 1,493 1.2 7.8

Sept. 1976 110-14° 25,411 1,517 2.0 8.1

EC-1

July 1976 9,300 <1,0 7.6

Sept. 1976 9,300 . 1.0 8.5

June 1977 No " Flow

*Monthly averages for low flow conditions.
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TABLE IV-4 COLIFORM (TOTAL) NUMBERS IN

PARLEY'S CANYON STREAMS*

Sample Station Date Coliform (total) (MPN/100 ml)
Upper Lamis Canyon 7/74 53
(PC-4) 8/74 18

9/74 39
7/75 38
8/75 33

9/75 16
Lower Lambs Canyon 7/74 32
(PC-3) ' 8/74 33
9/24 43
7/75 61
8/75 3
9/75 24
Little Dell 7/74 55
(PC-2) 8/74 39
9/74 60

7/75 30
8/75 32
9/25 12
Parley's at WIP 7/74 8
(PC-1) 8/74 1
9/74 1
B 7/75 1
8/75 1
9/75 1

*Monthly averagés for low flow conditions
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Mill Creek

Mill Creek Canyon is used extensively for summer Tecreation and less
intensively for winter recreation. There are.many U.S. Forest Service picnic
grounds located adjacent to the stream throughout the length 6f the canyon, two
commercial developments, and some summer cabins in the upper reaches of the
stream.  From the mouth of the canyon to the Jordan River, the stream has been
channelized extensively and receives numerous discharges from storm drains and
canal return flowé. Recreational usage in the canyon causéé most of the bacterial
counts in the vallef'portion of the stream. Additional reduced wafer quaiity
impact is created by discharge of unused canal water originating in Utah Lake
pumped by Salt Lake'City to serve exchange agreements and urban and storm runoff.

Representative water quality data for this stream is shown in Table IV-5.
This stream continuously flows year round throughout the entire length except
for some isolated reaches where irrigation water rights deplete the flow.

The depletioﬁ in this stream is not the rule but rather the exception.

- Big Cottonwood Creek

Big Cottonwood Creek is the longest tributary stream of the Jordan River.

The canyon is used extensively for winter and summer recreation in addition to

-year-round housing. Two U.S, Forest Service campgrounds in addition to other

picnié areas are located in the canyon adjacent to the stream. Other summer
activities include many hiking trails, camping, and the largest concentration of
summer homes of all the Jordan River tributary streams. Winter recreation

activities include two ski resorts, snowmobile and cross country skiing trails,

and some commercial establishments. The stream is culinary water .

supply for Salt Lake Valley and therefore water quality is monitqred

closely.



Table IV-5. Water Quality of Mill Creek*

Sample Parameter
Station  Date = Temp  Total Fecal - BOD, DO
(°C) Coliform Coliform (mg/1)
(MPN/100ml) (MPN/100m1) (mg/1)
MC-5 7/76 9-13 63 13 <1.0 ; 8.1
9/76 &9 199 46 - 1.3 8.5
MC-4 7/76  10-12 138 34 <1.0 8.1
. 9/76 - 8-10 379 105 1.5 8.7
MC-3 7/74 67
8/74 67
9/74 i8
7/75 56
8/75 | 86
9/75 33 |
7/76 . 11-15 193 63 <1.0 8.0
8/76  9-12 94 14 <1.0 7.7
9/76 . 9-10 673 196 1.4 8.3
MC-3 6/77 15 2,300%% 430%% 5.5 7.8 -
7/77 13 2,;300%% 20%% | 7.5
MC-2 7/76 2,500%% | | 2.0 7.9
9/76 : 4 ,300%* 4.5 7.8
6/77 23 1,500%%* 230%% 9.9 6.8
7/77 22 2,300%% . 230%%* 8.0
MC-1 7/76 930%* " %1.0 - 7.9
9/76 9,300%* 2.3 8.1
6/77 9,300%# 430%* 2.2 8.8
/77 1,500%% 23%% 7.8
*Monthly mean for low flow conditions.
*Multiple Tube dilution method of analysis; all other coliform data is = —
membrane filter.
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Representaﬁive water quality data for Big Cottonwood Creek is shown in
Table TV-6. The.stream flows year round from the headwaters to the canyon
mouth. Diversion of the stream lor culinary purposes at the water treatment
plant depletes the flow, usually taking all the flow during the low flow
peak culinary demand times of the year (July to September).

Beiow the WTP.at the canyon mouth, the stream is dewatered for the summer
low flow months. The stream channel passes through a moderately urbanized area
of Salt Lake County for the rest of the way to its conflueﬁce with the Jordan
River. Stream flow is augmented by urban and storm rumoff, groﬁndwater séepage,
and canal waters (through existing exchange water rights). Urban and storm runoff
and unused canal wﬁ£ers originating in Utah Lake pumed by Salt Lake City N
to serve exchange agreements are responsible for the lower quality of water

in the valley portion of the stream.

—Little Cottonwood Creek

Of all the Wasatch Mountain streams, the water quality of Little Cotton-
wood'Creek'has'been'studied the most intensively. This canyon has seen

recent development of Snowbird, a major ski resort, just below the town of

"~ Alta, located at the head of the canyon. Two U.S. Forest Service camp

grounds are located in the canyon portion of the stream, numerous hikingrtrails
traverse the canyon, and a wilderness area has been designated in the lower
portion of the canyon (the only designated wilderness area in Utah). The stream
is the southermmost continuously flowing stream in Salt Lake County and‘flows
‘through the least:amount of urbanized area. The canyoﬁ water is used as

culinary water supply for Salt Lake Valley, causing the stream to be completely

CTIV-11



Table IV-6. Water Quality in Big Cottonwood Creck*

Sample . Parameter
Station  Date Temp Total Fecal BOD, DO
' - (°C) Coliform Coliform {(mg/1)
(MPN/100m1) (MPN/100m1) (mng/1)
BC-6  7/75 : 55
8/75 - 82
9/75 - 23 .
7/76 13 240 240 <1.0 7.6
8/76 9-13 59 6 1.2 7.8
9/76 9 43 23 1.5 8.6
BC-5 7/75 1247 39
7/76 10 - 39 14 <1.0 8.0
8/76 9-12 17 2 1.4 7.9
9/76 9 Y & 4 1.6 8.5
BC-4 7/76 10 43 43 <1.0 7.8
8/76  9-11 28 7 1.1 7.9
9/76 9 23 4 1.4 8.6
BC-3 7/75 1187
7/76 12-13 25 6 <1.0 7.8
8/76 11-12 29 <3 <1.0 7.7
8/76 9-11 118 ‘ 7 <1.0 8.2
6/77 0 14 ' 23 <3 1.2 7.9
7/77 13 210 <3 7.3
BC-2 7/76 20 2400 ' <1.0 7.9
g/76 19 4300 5.1 7.8
9/76 . 17 7500 3.3 7.6
6/77 ' - 230 23 2.0 7.5
. 7/77 43 <3 7.9
. BC-1 7/76 20 93 <1.0 7.8
' 8/76 17 4300 4.2 7.8
9/76 17 7500 2.6 8.2
6/77 9300 230 2.5 6.9
7/77 230 3 ' 6.5

*Monthly averages for low flow Eonditions,
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dewatered at the canyon mouth during the low flow high culinary demand period
of the year. Below the canyon mouth, stream flow is augmented by groundwater
seepage, urban runoff, and irrigation flows and canal inflows. Urban runoff,
canal water pumped by Salt Lake City from Utah Lake to serve exchange agreements
and irrigation flows create lower water quality in the valiey portion of the
stream. The valley portion of the streaﬁ has been somewhat channelized,
especially in the lower reaches just above the confluence with the Jordan
River at approximately 4800 South. Representative water qﬁality of Little

Cottonwood Creck is shown in Table IV-7.

The valley portion of Little Cottonwood Creek is dewatered and is impacted

~ by point and non-point pollution. Institution of best management practices

in the valley portion of this stream could reduce non-point pollﬁtant loadings.

Intermittént Streams

Intermittent Streams in Salt Lake County usually flow during spring snow-
melt Tunoff and storm runoff. These streams, which are shown in Figure IV-1
sometimes convey emergency high flows from irrigation canal systems during
storm events. This phenomena is brought about by the irrigation companies
allowing storm drainage from new subdivisions to be dlverted to the canal
systems. Thls process has been developed by the Salt Lake County Flood Con—
trol Department. |

Water quality of these streams has not been iﬁtensively monitored in the'
past and will probably not be in the future. Because of very low flow Volumes
the impact on the Jordan River caused by these intermittent streams is very
small, if any except for storm runoff. Tt is expected that these streams will
remainrveryrsmallvjp;gggnitude of impact on Jordan River watér quality.
Determination of impécts from intermittent streams will be an ongoing'effort

to be handled by the Department.

IV-13



‘Table IV-7. Water Quality of Little Cottonwood Creek®
Sample '
Total Fecal Temp BOD5 DO
Station Date Coliform Coliform
MPN/100 m1)  (MPN/100 ml) (mg/1)  (mg/1)
LC-6 7/75 162
7/76 43 15 13 1.0 7.7
8/76 <5 2 1z 1.0 8.0
9/76 23 1 6 1.3 8.5
1.C-5 7/75 162
8/75 93
7/76 110 23 10 <1.0 7.0
8/76 15 2 5-10 <1.0 7.9
9/76 3 3 9-10 1.7 8.1
LC-4 7/76 7 7 10 <1 7.7
8/76 8 <1 7 1.2 7.8
9/76 4 <1 10 1.5 8.4
LC-3 7/75 68
8/75 93
7/76 15 2 <1.0 7.7
8/76%* 22 3 <1.0 7.6
9/76%* 29 10 1.3 8.3
6/77 430 93 1.3 7.7
LC-2 8/76 4300 16 4,6 7.9
9/76 _ 24 18 7.6 7.7
I.C-2 6/77 92 <3 2.0 7.6
7/77 93: <3 7.2
1c-1 7/76 14000 22 1.1 7.5
8/76 4300 17 4.1 8.2
9/76 1500 18 6.4 7.3
6/77 2300 230 . 2.9 6.4
7/77 93 -3 . 8.1
*Monthly averages for low flow coﬁdltlons
#*No flow at sample point (bridge at Wasatch Resort). Sample

taken approximately 100 meters upstream at Métropolltan
Water District WIP Diversion.
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Jordan River

The Jordan River, the major waterway in Salt Lake County, is the

only natural outlet from Utah Lake in Utah County. After leaving Utah Lake,

the river flows northward approximately 15 miles before entering Salt Lake
County through what is known as the Jordan Narrows. The river then continues
northward through Salt Lake County approximately 41 miles, before entering
a marshland at the inlet to Great Salt Lake. Along the 41 miles through Salt

Lake County, seven sewage treatment plants, five major tributaries,

numerous agricultural return flows and storm drainage augment the flow, but

major irrigation diversions substantially deplete the flow. The locations

of the present seven sewage treatment plants are shown in Figure IV-3. About 16
miles upstream from the Great Salt Lake, a major portion of the river flow is
diverted into the surplus canal, which conveys high flow waters directly to the

Great Salt Lake in order to alleviate flooding problems on the lower Jordan River.

Between Utah Lake and the Jordan Narrows (approximately the Utah-Salt

' Lake Cbunty iine), the water is very turbid. Proceeding farther north, to

approximately 12400 South (Salt Lake County),-turbidity lessens. Reduction of
turbidity results from the high proportion of groundwater in the flow. During
the heavy irrigation diversion season, the entire flow is groundwater seepage.
From this point downstream to the\Great Salt Laké, watef quality generally |
deteriorates and the natural channel has beén substantially altered. |

| Representative qualify data for the Jordan River is shown in Table IV-8.
(See Figurg IV¥2,for sample station locations.)

Canals

The water-quality of -the major Salt Lake Valley irrigation canal systems
has only been lightly investigated. Available data indicates that the quality
of canal water is closest to that of Utah Lake. This is expected because most
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of the major irrigation canals divert water directly from the upper Jordan
River. Figure IV-1 shows the major valley irrigation canals and ditches.
Figure IV-4 shows a more detailed illustration of the canal systems including

beginning and terminus points.

Table 'IV-8. Water Quality of the Jordan River#

Parameter
Sample
Date Temp Total - Fecal BOD5 Do
Station 0 Coliform Coliform
(°C)  (wN/100 m) oEN/100 m) /D (me/1)
JR-1 8/77 22 230 43 5.0 7.1
JR-2 8/72 406 279 : 9.2
: 8/77 . 19 930 230 5.5 10.5
JR-3 6/77 150,000 2,300 4.2 6.3
7/77 15,493 1,315 3.6 6.9
8/77 17 4,300 930 4.3 7.8
JR-4 8/72 _ 1,967 1,026 7.4
6/77 23,000 430 4.5 7.5
- T/7T 6,104 450 4.1 6.9
8/77 - 20 7,500 2,300 4.5 7.5
JR-5 8/72 3,326 1,266 7.3
6/77 93,000 2,300 4.6 6.1
7/77 11,444 908 3.6 6.5
8/77 19 4,300 930 5.1 8.1
JR-6 8/72 18,700 3,146 5.8
6/77 - 2,300 430 8.8 6.2
7/77 : 7,894 789 6.2 5.5

*Monthly averages for low flow conditions

Representative water quality data for selected canals is shown in Table
IV-9. Sample station locations are shown in Figure IV-5.
As can be Seen in Figure IV-4, the major east side canals termipate in

smaller canals and in the valley portion of the Wasatch Mountain streams. The

reason for Plow from the canals (o the stream channels is to satisly water
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rights that exist on the lower portions of the streams. Water from the upper
canyons is of such quality that it is used for culinary purposes in Salt Lake
Valley. To fulfill water rights on the valley portions of the streams, water
is diverted from the Jordan River, conveyed to these streams via some east side

canals, and releéased to the stream channels to augment the flows.

Table IV-9 Water Quality in'Major Salt Lake Valley Irrigétion Canal

Systems*
’ Parameter
Canal Sample Total Fecal : BODS DO
System Station Date Coliform Coliform

(MPN/100 m1) (MPN/100 ml) (mg/1) (mg/1)

Utah & o -
Salt Lake U-1 . 7/76 13,598 5.4 6.7
8/76 930 5.8 5.5
9/76 735 109 5.2 6.6
U-2 8/76 . 9,300 7.1 6.8
-3 7/76 900 230 1.4 6.9
South . .
Jordan 5-1 7/76 10,606 | 5.5 6.6
8/76 1,857 7.0 5.5
9/76 1,059 89 4.5 5.5
S-2 8/76 - 43,000 8.3 6.3
North
Jordan N-1 7/76 19,998 7.8 6.7
. 8/76 3,145 10.6 5.9
9/76 5.212 494 3.9 7.4
N-2 8/76 11,000 2,500 1.1 6.9
East '
Jordan E-1 7/76 4,300 1.7 7.5

*Monthly averages for irrigation season

As more agricultural land is developed into urban land on both the eést
and Westwsid@;oimthe_qgrdag,River, less water is required to maiﬁtain water
quantities that have historically been applied to irrigate barcels of land.
Appropriate storage énd continued diversions to urbanized areas, chiefly"
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planned subdivisions, to be used as home irrigation water is a concept endorsed
by the 208 Project. However, continued diversions of historic quantities of
water to irrigate smaller amounts of agricultural land is a phenomena that
needs more study. This is an area of major concern to the Department.

Storm/Urban Runoff

Quality of urban storm and urban runoff has been investigated in the
heavily urbanized portions of Salt Lake County. The resylts of a summer
monitoring program conducted by the 208 Project staff showéd that in some
instances, pollution in storm runoff was greater than that of Taw sewage;
Table IV-10 shows quality of urban runcff for both dry-and wet- weather flows

for the locations shown in Figure IV-6.

Table IV-10. Water Quality of Storm/Urban Runoffl

Parameter - Units Averages . High
' Dry Weather - Wet Weather Dry Wet
Flows Flows Weather Weather
Value No. of Value No. of Flows Flows
Samples - Sanples
DO (mg/1) 6.0 12 5.9 17 7.1 6.9
BODs (mg/1) 16.8 15 46.5 17 53.0 271.0
Total Coliform . :
Bacteria >44,000 16 >152,000 17 >230,000 >230,000
(MPN/100 m1) ‘
Fecal Coliform
Bacteria > 850 16 > 11,600 17 23,000 93,000
(MPN/100 ml)
TSS (mg/1) 50.0 15 1390.0 17 210.0 7886.0
NH3-N {mg/1) 0.37 16 0.43 17 _ 1.20 1.25
1

From 208 Water Quality Sampling Program-Summer 1976.
Groundwater
Ground water occurs in subsurface materials throughout Salt Lake County,

but only the water in the valley fill is a major source for wells.

In mountainous areas some of the ground water escapes to the atmosphere

by evapotranspiration; some seeps into stream channels and flows to Jordan
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Valley; and the rest moves downward and laterally through openings in the
bedrock into the valley fill. Thus, like surface water, most of the ground

water eventually reaches the valley.

In the valley portion of the County, the unconsolidated deposits, ranging
from coarse sand and gravel to fine silt and clay, rest on a bed of semiconsoli-
dated deposits or solid rock. All the unconsolidated valley £ill that is
saturated is included in the ground water reservdir of the Jordan Valley.

In the northernand.central parts of the Jordan Valley, a segment of the
valley fill 40 to 100 feet thick and 50 to 150 feet beneath the land surface
contains many beds of low permeability that act collectively as a single bed
and retard the vertical movement of water. The segment tends to confine water
in the aquifer beneath it and is designated the confining.béd. Because this
bed divides the more permeable fill into segments, each of which is characterized
by a different pattern of water movement, several distinct aquifers within the
reservoir are recognized.

. The approximate reai extent of the aquifers is shown in Figure IV-7. The
confining bed occurs in the areas designated as confined and shallow un§onfined

aquifers and also in the area designated as perched aquifer.

Near the mountains at the edges'of Jordan Valley (except at the north
end of the Oquirrh Mountains), there is no effective confining bed and the
top of the sgturated zone (generally known as the water.table) is a few
hundred feet below the land surface. Near the center of the valley, all the
valley fill beneath the confining bed is saturated. Although this segment of
the fill consists of many beds with differences in.permeability, the beds
act collectively as a single aquifer. |

The qﬁality.of érouﬁdVWater varies widely and depends on the sources

of recharge and the nature of the materials through which it has percolated.
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Water in the shallow aquifer in Jordan Valley generally contains more
dissolved solids énd is more subject to contamination by wastes than water
in the principle aquifer. Ground water seepage from this aquifer into
surféce streams, especially the Jordan River, has a significant effect on
water quality.

Limited.water quality‘data 1s available for gound water in Salt Lake
County Figures IV—8 and IV-9 show a real distribution of total dlssolved
sollds and temperatures respectively, in the ground water in the principal
aqu1fer

Total dissolved solids concentrations for Specific locations is given

in Table IV-11 for wells shown in Figure IV-10.

Table IV-11. TDS in Shallow Aquifer (mg/1)

Well - TDS
(calc.)

A 725

B 2583

o 1871

D 1469

E 827

F 1408

G 552

H 906
1 | 11010

J 1313

X 1462

L_ 1496 2 o
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Figure 1V-g Water Temperature in the Principle Aquifer in Salt Lake County.

From: Hely, et.al., 1971,
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WATER QUALITY STANDARDS

Existing State water quality standards are worded to essentially protect
all waters of the State for drinking water supplies. Protection of quality for
other beneficial uses (e.g., aesthetics, recreafion) is a secondary cbncern. To
conform with Federal regulations, the State is currently in the process of
developing new sfandérds. The new standards set policy‘fbf protection of water
quality for six beneficial use categories. Since it is apparent that the
existing standards will be replaced by a version of the proposed standards, the
existing standards and stream segmentation will not be discussed. This section
will deal with‘the'proposed standards. |

Existing water quality standards and stream segmentation for Salt“Lake
County are shown in Appendices A-2-1 and A-2-2.

Proposed Water Quality Standards

The proposed water quality standards.(dated 12 April 1978) are a giant
step in the direction of a workable set of standards. The entire water quality
management planﬁiﬁg broéess-is dependent upon the standards. It is imperative
that a set of standards be adopted that will enable all entities involved with
water quality to conform with the policy of the State.

Proposed State pelicy is to conserve water and to maintain and improve
quality-for public water supplies, wildlife, recreation, agriculture, and
other legitimate beneficial uses. |

The proposed scheme is to first determine the applicability of the anﬁi-
degradation policy (discussed below) then determine the beneficial use of a
segment, and then agsign a classification to the segment (also discussed below).
The classification carries with it the numerical criteria that Will apply to the

segment.



The following is a short discussion of the Tparts"‘of the standards
(1.e., the anti~degradation‘policy, beneficial uses and classifications and
general provisions). The draft standards (Part IT) are shown in Appendix
A-2-3. State proposed segmentation is shown in Appendix A-2-4 and Depaftment
comments on the draft standards are shown in Appendix A-2-5. Department
proposed segmentation and classifications are shown in Table IV-12 and Figure
IV-11 (discussed later). |

Anti-degradation Policy

The intitial step in classifying waters of the county so that numerical
criteria can be applied is to determine which segments are ''anti-degradation
Segments". These are to be segments where.there.is allowed minimal, if any,
deéradation of water quality.Consideration for this classification should be
given to Nationalrand State parks, monuments, recreation areas, etc. andl
other outstanding natural reSource waters.

The proposed standards attaches this c1a551f1cat10n primarily to waters
used for domestlc supply The policy allows for control of hew point sources
of discharge only. In Salt Lake County, the affected proposed segments (see
Appendix A-2-4) are not presently greatly affected by point sources, except

for storm drainage, but rather, are greatly impacted by non-point sources.

The Department made a comment to the State in this regard (see Appendix A-2-5).

. Use Designations

Beneficial uses of the waters of the State are broken down into six major

categories. These are:

Class 1 - Raw water sources for domestic water supplies

Class 2 - Im-stream recreational uses and aesthetics
Class 3 - In-stream uses by aquatic wildlife
Class 4 - Agricultural uses
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Class 5 - Industrial uses
Class 6 - Special uses
The specific classifications are listed below.

Class 1 - protected for use as a raw water source for domestic
water systems
Class 1A - protected for domestic purposes without treatment
Class 1B - protected for domestic purposes with prior disin-
fection
Class 1C - protected for domestic purposes with prior treat-
ment by standard complete treatment processes as
required by the Utah State Division of Health

Class 2 - protected for in-stream recreational use and aesthetics
Class 2A - protected for recreational bathing (swimming)
Class 2B - protected for boating, water skiing and similar

uses, excluding recreational bathing (swimming)

Class 3 - protected for in-stream use by beneficial aquatic wildlife
Class. 3A protected for cold water species of game fish and
other cold water aquatlc 1ife, including the necessary
~aquatic organisms in their food chain
Class 3B - protected for warm water species of game fish and
other warm water aquatic life, including the necessary
aquatic organisms in their food chain
Class 3C - protected for non-game fish and other aquatic
‘life, including the necessary aquatic organisms
in their food chain. Standards for this class
will be determined on a case-by-case basis
Class 3D - protected for waterfowl, shorebirds and other
water-oriented wildlife not included in Classes
3A, 3B, or 3C, including the necessary aquatic
organlsms in thelr food chain

Class 4 - protected for agricultural uses, including 1rr1gat10n of
crops and stock watering

Class 5 - protected for industrial uses, including cooling, boiler

' makeup, and other with potential for human contact or
exposure. Standards for this class will be determined on
a case-by-case basis.

- Class 6 - protected for uses of waters not generally suitable for the
-~ uses identified in Classes 1 through 5 above. Standards for
this class will be determined on a case-by-case basis

General Provisions

Among the general provisions of the standérds, the ones with the greatest

lmpacts are:

Iy-31



The classifications and numerical criteria (see Appendix A-2-3)
shall apply to all waters of the State so designated and classified.

Modifications of the standards are allowed to protect downstream
designated uses.

Intermittent waters are protected as per use designation.

Public hearings will be held to review all changes modifications,
use classifications, etc.

Public meetings will be held to determine the criteria for “'case-by
case" sitUations

A mixing zone definition has been included to more prec1sely
delineate water quality sampling, etc.
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STREAM SEGMENTATION

As a necessary part of the 208 plan and for management purposes, the
major streams, rivers, and canals in Salt Lake County have been segmented as
per the draft state water quality standards. The drainage basin in Salt Lake
County 1s somewhat unique in that the entire Jordan River drainage basin (down-
| stream from Utah Léke) coincides with the county boundaries except for unconfined
drainage in the northeast portion of the county. The rivef flows approximately
11 miles from the pumping station at Utah Lake before entering Salt Lake - County
through the Jordén Narrows.

Factors used to éégment the waterways in Salt Lake County were:

1. Subbasin drainage areas: A stream segment includes the
stream and the associated drainage area. Subbasin drainage
areas are shown in Figure Iv-11.

2., Land uSe within drainage area: Any significant change in
the overall land use in the drainage area affects the stream
séémehtétibn. Major land usage (present and projected) is
shown in Figure III-17.

3. Physical stream characteristics: Any significant change in
the velocity, depth, amount of channelization, etc., affects
the stream segmentation.

4, Discharges'fromrpoint sources: Major discharges from WIP,
STP, industrial discharge poiﬁts, etc., affects the stream
segmenfation.

5. Present and proposed waterway usage: Usage of a waterway

for water“supply; recreation, etc., affects the stream



segmentation ("'Beneficial uses'" as in proposed State
classification system).

Based on the above described factors, all waterways in Salt Lake County
have been classified by (State Water Quality Standards definitions) and
segmented.,

Table IV-12 lists the stream segments in Salt Lake County. The
segmentation is shown in Figure IV-12 The discussion of the stream seg-

mentation analysis by subbasin drainage area and canal system follows.

CitzVCreek

CC-1: City Creek from the headwaters downstream to the water treatment
plant { about three miles above the canyon mouth) is primarily used
for culinary water supply and: recreation.

CC-2: City Creek from the water treatment plant downstream to the diversion
to the Nbrth Temple storm drain is used primarily for recreation,
primarily picnicking and fishing.

Red Butte Creek

RB-1: Red Butte Creek from the headwaters downstream to the reservoir
@bove canyon mouth) is used for cglinary water supply .and a nat-
‘ural study afea.

RB-2: Red Butte-Creék from the reservoir downstream to the 1300 So. storm
drain diversion is used primarily’ for storm runoff,

Emigration Creek

EC-1: Emigration Creek from the headwaters downstream to the mouth (Rotary
Glen) is used.primarily for recreation, picnicking and esfhetic enjoyment
on private land (no improved recreation areas). _

EC-2: Emigration Creek from the canyon.mouth downstream to the 1300 So.

storm drain diversion is used primarily for storm runoff.
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FIGURE IV-11
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Table IV-12. Stream Segmentation
and Classification for Waters of
Salt Lake County

Subbasim,  Segment Segment Description? - ‘ Classificaizznz
Drainage I.D. ’
Area
ce CC-1 City Creek, from WIP to headwaters 1C, 2B, 3A
cC-7 City Creek, from No. Tcmple Stonm Drain [SLC) 2B, 3%
Diversion to City Creek Water Treatment Plant
WTP) :
RE RE-1 Red Butte Creek from rescrvoir to headwaters - 1IC, 78, 3A
RB-2 Red Buttc Creck, from 1300 E. Stomm Drain 2B, EX
Diversien {SL{) to Reservoir
EC EC-1 Enigration Creek, Irom Rotary Glen to headwaters 28, 34
EC-2 Enigration Creck, from 1500 E. Storm Drain Diver- ZB, 3A
sion (SLO) to Rotary Glen )
PL PL-1 Parley s Creek, from MSuntain Dell Reservoir 1o IC, 7B, 38
headwaters )
PL-Z Parley's Creek, from 3300 E. Storm Drain Diver- 2B, 3A
. sion (SLC) to Mountain Dell Reservoir
MC MC-1 Mill Creck, from canyon mouth (SLC Water Depart- 2B, 3A
ment gaging station) to headwaters .
MC-2 “ill Creck, from confluence with Jordan Faver 1o /B, 3A, 4
canyon mouth (SLC Water Department gaging
. station)
BC BC-T Big Cottermwood Creek, from Big Cotionwood WIP to1C, 2B, 5A
’ ' headwaters )
BC~2 Big Cotronwood Creek, from confluence with Jordan 2B, 3%74
River to Big Cottonwocd WTP . -
LC LC-1 Little Cottonwood Creek from Little (ottonwood 1C, 2B, 34
. WTP to headwaters
1Cc-2 Little Cottonwocd Creek, from confluence with . 2B, 34, 3
Jordan River to Little Cottonwood WTP
SE SP-1 South Fork of Dry Creek, from Draper Diversion 1C, ZB, 3A
to headwaters :
SP-2 Bell Canvon Creek, from Reservoir to heddwaters 1C, 28, A
SP-3 Little willow Creek, from U.5. Forest Service - iC, 28, 7A
: Boundary to headwaters
NW,XC,BW, SP-4° All Permanent Creeks on east slope of Oquirrh ZB, 3A, 7
MB,WA,SW  thru Mountains
SP-9
S5.%..Co. JR-1 Jordan River, from confluence with Little 2B, 3A, 4
Cottonwood Creek to Narrows Diversicn
JR-Z Jordan River, from 400 N Street, SLC to 2B, 3B, 4
. confluence with Little Cottonwood Creek
JR-3 Jordan River, from Farmington Bay to 400 N 2B, 3C, 3D, +

St. Salt lake City (SLC)

S.L.Co. PR-1 Provo Reservolr Canal q

UL=1 Utah Lake Distributing Canal 4

8J-1 South Jordan Canal 4

DI-1 Draper/Sandy Irrigation Canals 4

Us-1 Utah and Salt Lake Canal - 4, 5

NJ-1 North Jordan/Ritter Canal 4, 5

EJ-1 East Jordan Canal ) 2B, 3A, 4

Js-1 Jordan and Salt Lake City Canal © 2B, 3A, 4

Uc-1 oper Canal . 2B, 3A, 4
S.L.Co. JR-4 Surplus Canal 4, 6

5C-1 Sewage Canal 6

KC-1 Kersev Creck/C-7 Ditch ) 6
BC ML-T MarvTs Like (20 ac.) 1IC, JB, 5A
PL MD-1 Mountain Dell Reservolr (>20 ac.) 1€, 7B
5.L.Co. SL-1 Great Salt Lake 6, 2B

FB-1 Farmington Eay Waterfowl Management Area 3C, 3D, IB

!Stream segment includes the segment described and all tributaries to that -
segment.,’ '
?As per Propesed State Water Quality Standards

IV-36



Parley's Creek

PL-1: Parley's Creek (and tributaries) from the headwaters downstream to
Mountain Dell Reservoir is used primarily for culinary water supply
and recreation.

PL-2: Parley's Creek from the canyon mouth downstream to the 1300 So.
storm drain diversion 1is used_primarily for recreation.

Mill Creek |
MC-1: Mill Creékrfrom the headwaters downstream to the canyon ﬁouth
| (S.L.C. Water Department gaging station) is used extensively for
recreation and aesthetics.
MC-2: Mill Creek from the canyon mouth (S.L.C. Water Department gaging
| ‘station) downstream to the bedan River is used primarily for
recreation.

Big Cottonwood Creek

BC-1: Big Cottonwood Creek from the headwaters downstream to the canyon
 mouth (water treatment plant) is used primarily foi culinary water
supply and recreation. -
BC-2: Big Cottonwobd Creek from the canyon mouth downstream to the Jordan

River is used primarily for recreation and aesthetic enjoyment.

Little Cottonwood Creek

LC-1: TLittle Cottonwood Creek from the headwaters downstream to the canyon
mouth (water treatment plant diversion) is used primarily for culinary
water suPﬁly and recreation.

LC-2: Little Cottonwood Creek from the canyon mouth downstream to the Jordan.

.. River is used primarily for recreation and aesthetic enjoyment.

Southeast

SP-1:  South Fork of Dry Creek from the headwaters downstream to the Draper
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Division is intermittent - uses are culinary water supply, agricultural,
and conveyance of storm runoff.

SP-2: Bell Canyon Creck {rom the headwaters downstrcam to the rescrvoir is
intermittent - uses are culinary water supply, agricultﬁral, and
conveyance of storm runoff.

SP-3: Little Willow Creek from the headwaters downstream to the USES boundary
ié intermittent - uses are culinary water supply; - agricultural,
conveyance of storm runoff.

Northwest

SP-4: Coon Creek from the headwaters downstream fo the terminus near Magna 1is

intermittent - some agricultural usage and conveyance of storm runoff.

Kemnecott |
No major waterways except Kersey Creek/C-7 Ditch (discussed

later).

Barney's - Bingham

SP-5: Bafney'é Creek ffom the headwaters downstream to the Jordan River is
intermittent - some agricultural usage and conveyance of storm runoff.
SP-6: Bingham Creek from the headwaters downstream to the Jordan River is

intermittent - some agricultural usage and conveyance of storm runoff.

Midas - Butterfield

SP-7: Midas Creek from the headwaters downstream to the Jordan River is
Intermittent - some agricultural usage and conveyance of storm runoff.
SP-8: Butterfield Creek from the headwaters downstream to the Jordan River is

intermittent - some agricultural usage and conveyance of storm runoff.
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West - Ag

SP-9: Rose Creek from the headwaters downstream to the Jordan River is

intermittent - some agricultural usage and convéyance of storm runoff.

Southwest
SP-4: Coon Creek; from the headwaters.
SP-5: Barney's Cféek; downstream to the |
SP-6: Bingham Creek; Jordan River are
SP-7: Midas Cfeek; intermittent - uses are
SP~8£ Butterfield Creek; agricultural and
SP-9: Rose Creek; conveyance of storm runoff

Jordan River .

JR-1: The Jordan River from the Narrows (where it entérs the county)
downstream to the confluence with Little'Cottonwbo& Creek is.used for
agriculture, conveyance of storm runoff, STP effluent receiving water,
and recreation.

JR-2: The Jordan River from the confluence with Little Cottonwood Cfeek
downstream to 400 North Street (Salt Lake City) is used for agricul-
ture, conveyance of storm runoff, STP effluent feceiving water, -and
recreation.

JR-3:  The Jordan River from 400 North Street (SLC) downstream to the Great

Salt Lake is used for agriculture, conveyance of storm runoff, and
recreation.

Irrigation Canal Systems

These_irrigatibn canals have somewhat limited access but they are not
patrolled and many children from the surrounding areas play in them. The
usual time for flow in the canals is from May 0% Junc through September or
October. There is very limited usage of canal water for home irrigatioh;..““
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PR-1: These canals are used almost exclusively for irrigation purposes.
UL-1 ' '

SJ-1

DI-1

‘US-1: These canals are used for irrigation and for industrial purposes
NJ-1

EJ-1: These canals were originally used for irrigation and nOW'augment
JS-1:  flow in ‘the valley portions of Mill, Big Cottonwood and Little
UC-1: Cottonwood Creeks.

Drainage Canal Systems

JR-4: The Surplus Canal from,the diversion from the Jordan Rlver downstream
to the Great Salt Lake marshes is used for conveyance of high flow
waters around the heavily urbanlzed portion of Salt Lake County (Salt
Lake City)‘Q some agricultural usage.

- 8C-1: The sewage canal tributaries (the city drain and ‘the 0il drain) and
the sewage canal itself are waste canals that convey wastes, both
municipal and industrial, directly to the Great Salt Lake without any
dlscharge into the Great Salt Lake marshes or the Jordan River.

KC-1:  Kersey Creek and the C-7 waste ditch (Kennecott Copper Corp ) from

the headwaters to the Great Salt Lake is used for conveyance of waste

water.
Lakes (>20 acres)
hﬂ.l _Mary 5 Lake 1s.used for cullnary water supply and recreatlon
MD-1: Mountain Dell Reserv01r is used for cullnary water supply.
SL-1: Great Salt Lake is used for recreatlon and 1ndustr1a1 purposes
Onlneral extractlon)

FB-1: Farmington Bay Waterfowl Management area is used for recreation

and wildlife management.



PROJECTED WATER QUALITY

Water quality impacts from various activities have been projected for the
Wasatch Mountain streams and the Jordan River. When considered in conjunction
with projected land usage and associated activities in the‘canyons and valleys,
first estimates of future water quality can be made. In order to develop a
management plan to gbate pollution problems in the county, projections
have been made concerning future water quality..

In order fo continually refine projections of water qﬁality, a compre-
hensive on-going monitoring program must be implemented. Current monitdrihg
programs and Sample points are shown in Figure IV-13. Specific sampling points
are listed in Table IV-13. Diécussioné with the SLC Water Department, the Salt

~ Lake City-County Health'Department, the U.S. Forest SerVicé, and the State Bureau
of Water Quélity have indicatéd that they are in favor of some consolidation of
monitoring programs; The effects of a consolidation of'manyﬂsampiing programs

-~ into onc_comppehgnéive program'would reduce coéts, éxpand,the scope of the
programs, and make information more readily available to éll intereéted parties.
This action is being.addressed by the Department.

Correlation analyses were made on certain canyon uses to define relative
influences of use, Correlation analyses do not show cause and effect, rather
they indicate a parametef that can be used to relate an observable factor to
whatever actual factors are the cause of the effect being investigated. Anaiyses
of this sort are presénted below on a stream by stream basis.

Projections for the future water quality in Salt Lake County are presented

here, on a stream by stream basis, and are used to dévelop the management plan.
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FIGURE IV-13
SAMPLE STATION LOCATIONS IN SALT
LAKE COUNTY FOR VARIOUS
MONITORING PROGRAMS
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FIGURE IV-13
SAMPLE STATION LOCATIONS IN SALT
LAKE COUNTY FOR VARIOUS
MONITORING PROGRAMS
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 TABLE IV-13.

SAMPLE STATIONS FOR

MONITORING PROGRAMS IN SALT LAKE COUNTY*

Salt Lake City Water Department

Identification

014 20th Ward

City Creek

Lower Emigration

Upper Emigration

Little Dell

Lowef Lambs

Upper Lambs

Parley's

Millcréek,

Big Cottonwood

Storm Mt.

Mill B

Mill D

Silver Fork

- Brighton

Little Cottonwood

Red Pine- - —-—

White Pine

Description

Opposite canyon station house at entrance
to City Creek Canyon :

Intake to City Creek Treatment Plant
Taken from stream at Emigration Tunnel
Springs box, just up canyon at
historical marker

Taken from stream at 6201 Emigration
Canyon just up turnoff to Pinecrest

Bridge at Sheep Trail near Camp Grant
Monument

Weir below golf course at Dell Reservoir

Golf course intake structure at Interstate
turnoff to Lambs Canyon

Intake to Parley's Treatment Plant

Taken from stream at Upper Boundary
Springs in Millcreek Canyon

Intake to Big Cottonwood Treatment Plant

Taken from stream.at bridge in front of
Mule Hollow

Taken from tribufary from Lake Blanche

Taken from stream at bridge on road to
Jordan Pines picnic area

Off lower bridge below Silver Fork Lodge
Entrance to loop rocad

Intake to Metropolitan Treatment Plant
Taken from main stream.just.below inter-
section of Red Pine Stream in Tanner Flat

Campground

Taken from main stream below intersectibﬁ”f-"'
of White Pine Stream in Tanner Flat Campground
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Table IV-13 t¢ont'd)

Identification Descriptibn
¢ .
Snowbird Taken (rom stream necar. Gad Ski Lift
Alta Taken from stream at bypass road bridge

Utah Bureau of Water Quality

Identification
(Storet No.) Description

491—502 Bluffdale (Jordan River)

491-820 Goggin Drain at N. Témpie St.
491-819 Lee Creek "

491~815 C-7 Ditch

491-251 Sewage canal on bridge in Farmington Bay
491-781 Turpin Dike on Farmington Bay

4914782 Turpin Dike on Farmington Bay

491-800 Varian Eimac, 1678 Pioneer Road
491-799 Metal Processing, 1822 Industrial Road

Kersey Creek |

491-801 50 ft. above Magnq Imp. Dist.
491-802 At outfall

491-803 Below outfall

UPEL Gadsby Plant

491—321 Abatement canal above outfall
491-322 Abatement canal below outfall
491-323 Jordan River above outfall

491-324 Cooling Tower to Jordan River

 491-325 Jordan River below UPL at N. Temple
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Table IV-13 (cont™d)

C. Salt Lake City/County Health Department

Identification : Description
506 . Jordan River at Bridge on 9000 So. above Sandy
STP
507 o Sandy STP effluent at point of discharge from
: ' chlorination contact tank
508 Jordan River approximately 50 ft. above fur
: breeder's plant below Sandy STP. plant effluent
510 Jordan River approximately.SO ft. above Midvale
STP outfall
512 Midvale STP effluent at discharge end of outfall
: line. N
872 ' 4900 South 200 West - Little Cottonwood Creek
- 516A : :
518 o Jordan River 50 ft. above Murray STP outfall
519 Murray STP effluent approximately 20 ft. above

confluence with Jordan River.

520 : Bridge on 4500 South below Murray STP further
: downstream to assure mixing

521 o Big Cottonwood Creek at 4200 South 500 West
approximately 100 ft. above Salt Lake County
Cottonwood Sanitary District STP outfall

522 Salt Lake County Cottonwood Sanitary District
- STP effluent of discharge from secondary settling
tanks | _
562 ‘Jordan River at bridge on 3900 South Street
866 ' Bridge at Wasatch Blvd. - Little Cottonwood Creek
361 01d Mill Bridge - Big Cottonwood Creek
876 3550 Wasatch Blvd. - Mill Creek
864 At Monument Park above zoo at approximately Rotary

Glen Park - Emigration Creek

Ts30 T Salt Lake County Suburban Sanitary District #1 STP
effluent at chlorination pond discharge

532 N South Branch Vitro waste ditch above confluence
- with main ditch
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Table IV-13 (cont'd)

Tdentification

524

533

526
535
537
538
411
541
544
410

412

(Storet No.)

Description

Jordan River near 3300 South, at loop in river
approximately 1300 ft. above 3300 South bridge,
above Jordan Meat Company plant and feed yards

Vitro waste ditch at bridge approximately 300 ft.
north of gate at end of pavement on 1100 West St.
approximately 300 ft. south and approximately 50

ft. above confluence with Jordan River

Granger-Hunter Improvement District STP effluent

at point of discharge from secondary settling
tanks . - : '

Mill Creek at 900 West approximately 2900 South

South Salt Lake STP effluent at outfall of
chlorinator tank

Jordan River at bridge on California Avenue
(approximately 1350 ft.) below South Salt Lake

- City STP

- Salt lLake City Treatment Plant; effluent 540A

Sﬁrplus canal at railroad bridge 1 block south
of Highway 40 (North Temple Street at approx-
imately 3500 West) below Utah Woolen Mills

Bridge over Jordan River at Redwood Road near -
17th North

Sewage canal 50 ft. above Salt Lake City STP
effluent outfall . ‘

Sewage canal 100 ft. below Sait Lake City STP
effluent outfall

331046 | City Creek at storm drain outlet to Jordén River
331175 _ Jordan River at 400 North |

331194 | City Drain at 6th North § 1800 West

331173  Goggin drain at North Temple

331078 ~ City drain 2nd South - Sauth of airport

331174 Jordan River at 300 South
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Table IV-13 (cont'd)

(Storet No.) Description
331047 - Sixth South Storm Sewer
331048 - Eight South Stoxm Sewer
331049 ' Thirteenth South Storm Sewer
331079 ~ City Drain at 2Ist South 6th West
331050 l | 'Twenty~First South Storm Sewer |
331034 Ritter Canal at 2400 South 8300 West
331017 North Jordan Canal at 3100 South
331041  Utah and Salt Lake Canal at 4100 South
331038 . South Jordan Canal at 4700 South
331042 East Jordan Canal at 6200 South 20th East 6400 South
331051 Holladay Storm Sewer Outlet Northwest of Cottonwood Mall
331028 . Jordan § Salt Lake Canal at Elgin Avenue approximately

29th South 1150 East

D. . Wasatch National Forest

Identification S Description

1C1 | Little Cottonwood Creek at Forest Boundary

LC2 I  Little Cottonwood Creek above Lisa Falls

[FOC I L Little Cottonwood Creek above confluence with Red Pine

- Creek -

LC4 Little Cottonwood Creek below.confluence with White
Pine Creek

IC5 ~ VWhite Pine Creek above confluence with Little Cotton-
wood Creek

LCG | Little Cottonwood Creek below Snowbird Recreation Area

cr - Little Cottonwood Creek below Hellgate Spring

LC8 " Little Cottonwood below Alta |

LCO - Little Cottonwood above Alta and directly under -

crossing of Summyside Ski Lift



Table IV-13 (cont'd)

Identification

BC1
BC2

BC3
BC4
BCS

BCo

BC7
BC8

BCY
BC10
‘BC11

BC12
BC13
BC14

BC15

BC16
MC1
MC2
MC3

Description
Big Cottonwood Creek at Forest Boundary

- Big Cottonwood Creek at Storm Mountain Pond inlet
below bridge

Big Cottonwood Creek above Maxfield Lodge

Mill B South Fork above confluence with Big
Cottonwood -

Big Cottonwood Creek above confluence w1th Mill B
South Fork

Mineral Fork Creek above confluence w1th Blg
Cottonwood Creek

Big Cottonwood Creek above confluence with Mineral Fork

Mill D South Fork above confluence with Big Cottonwood
Creek

Big Cottonwood Creek above confluence with Mill D
South Fork :

Big Cottonwood Creek % mile below Silver Fork Lodge

Blg Cottonwood Creek.below confluence with Willow
Creek at road ‘

Big Cottonwood Creek L% mile below Solitude
Big Cottonwood Creek at Guardsman Pass

Big Cottonwood Creek below Silver Lake outlet at old
gaging

Unnamed Tributary (that rums through Brlghton) above
confluence with Big Cottonwood

Big Cottonwood above inlet to‘Silvet Lake by LDS Church
Mill Creek at Forest Boundary
Mill Creek directly below Tracy Wigwam Camp

7 €hurch Fork above Church Fork Campground



Table IV- 13 (cont'd)

Identification Description
MC4 Mill Creek above Church Fork Campground
MC5 - Mill Creek above Mill Creek Inn
MC6 Mill Creek below Log Haven Restaurant by bridge
MC7 ' Mill Creek above leg Haven's Restaurant Poﬁd inlet
MC8 ' Mill Creek.beloW'Maple Cove Cameground
- MCO o Mill Creek below confluence of Elbow Fork and Mill
' * Creek
MC10 . | Mill Creek below Clover Sprlng Plcnlc Area
MC11 ' Mill Creek below Soldier Fork confluence with Mill
Creek
MC12 Mill Creek above confleence-of Big Water Gulch with
Mill Creek
| MC13 | Big Water Gulch -'above confluence with Mill Creek

*Does not include sampllng stations that were monltored by the 208 Project
Staff. Tor those locations, see WQ-1.

City Creek. Present summer picnic usage in City Creek Canyon correlates
to an increase in coliform,bacteria organisms of about 17/100 ml/1000 picnickers/
year/stream milefj Present coliform mumbers in the canyon portion of City Creek
range from 30 to 150/100 ml. | | |
.Projected canyon usage indicates e slight increase'in‘the number of
picnickers in the canyon but the increase is estimated to be slight. Therefore,
prOJected collform numbers in the stream should remain in thls range n

Red Butte Creek. Due to the essentially non-existant day use of this

cahyon, no pr03ect10ns of future water quality have been made. However, it is

expected that the present canyon usage, a natural study area, will not change
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in the future. Therefore, the water quality in the canyon should not show
any appreciable change in the future.

Emigration Creek. Infiltration from septic tanks into Emigration Creek

are a major cause of high bacterial numbers (coliform) in the Creek. However,
at present there is a movement underWay for amnexation to Salt Lake City and
the construction of a.sanitary sewer to convey wastes to the Salt Lake City STP.
Any construction in the canyon can be expected to result in degraded water
qualitf, even the construction of a sewer system. After the primary impact of
sewer constructlon lessens, -a secondary impact (and probably a greater nnpact)
caused by increased development potential (more people) ‘'will degrade water
quality even more. This fradeoff, between construction of a sewer to abate
septic seepage problems and accommodation of more human usege of the canyon,

is being considered by the Department at the present time.

Parley 5 Creek At present, there is no problem'w1th the water quality in

this canyon. A 30,000 acre-foot capac1ty reservoir is proposed to be constructed
- above the present 3,000 acre-foot capecity Mountain Dell Reservoir by the year
2000. Water related recreation is plamned for this new reeervoir (there is none
at Mountain Dell) and based on past recreation and management practices would
- probably cause a lower guality of water in it and in Mountaiﬁ Dell Reservoir.
Inoreases in coliform levels in canyons for sumer cabins correlate to an in-
crease in coliform bacteria range of 2 to 7/100 ml./cabin/mile creek frontage.
For construction activities, the increase is about ten fold. With the smell
number of cabins present and expected and the construction of the reservoir;
coliform levels in this canyoﬁ can be expected to increase but by a small number.
Mill Creek. Mill Creek coliform bacteria numbers correlation to a range

of 7/100 ml./cabin/mile creek frontage to 17/100 ml. /1000 plcnlckers/year/stream

mile. Future usage of the canyon is projected to bo some minor cabin infi1Ting
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and a slight increase in the number of.picnickers per year (USEFS development
plan). Based upon this data, coliform mubers in Mill Creek are projected to
incyease but at a small scale. Expected values will range about 100-200
bacteria/100 ml. in the upper reaches.

Big Cottomwood Creek. Recreational usage of Big Cottonwood Canyon is the

heaviest of all Wasatch Mountain Canyons in Salt Lake County. Coliform nmumbers
are among the lowest, however. Correlation of increases in coliform bacteria
from recreator; is on the order of 9/100 ml./1000 visitors/year/stream mile.
Contributions from cabins (some are year-round residents) correlates to only

2 bacteria/100 mi;/cabin/mile creek frontage. There could-be approximately

40% more cabins in existence in Big Cottomwood Creek by the year 2000. The
construction of a neﬁ ski development has recently taken place. Expected
coliform mumbers in the future is estimated to range about 30 to 150/100 ml. with

the average slightly more than 50/100 ml.

Little Cottonwood Creek. = During past construction times, it has been

found that coliform mmbers increase ten fold due to construction activities.
Other analyses have shown thét winter sport activities gontribute,only a very
small portion of totél coliform numbers. Present coliform bacteria mmbers
range from about 27 to. 70/100 ml. during construction activities and drop off
slowly when construction is completed. Future steady state concentrations will

probably average about 50/100 ml.

Intermittent Creeks. Future water quality of intermitteﬁt drainages has
not been projected. Lack of data and small impact (due to sméll amount of fiow)
are the reasons for‘this lack of projection. However, some future monitoring
willrbe carried out on these drainages and if the impacts are shown' to bé

great enough, study of abatement procedures will be directed into this-ares.

‘IV-53



Jordan River and Surplus Canal. Future water quality of the Jordan River

has been projected more rigorously than that of the Jordan River tributaries.

Factors that affect future water quality that have been investigated are
consolidation of sewage treatment facilities, sewage treatment plant effluent
quality, improvemeﬁt of irrigation efficiency, east-side urbanization, low
flow conditions, and response to storm runoff. Projections have been made for E‘
a range of regional STP configurations. A summary of Jdrdan River water quality :l
projections is shown in Tables IV-14 through Table IV-17. ‘

Minimm dissolved oxygen projections range from a 0.0 mg/1 during stdrm , 3
events to 6.3 mg/1 when projected with a 50% reduction in agricuitural |
diversions from the Jordan Narrows. When projected with Ky values of 0.2/day i
and 1.0/day, DO concentrations differed by approximately 1 mg/l to 4 mg/1 ¢ -
respectively when all other conditions were held constant.

For comparison purposes, minimum DO concentrations resulting from ?\
different levels of treatment are shown in Table IVi4 .

For the case of polished secondary level of treatment centralized at LL
one regional treatment plant with the removal of coliform and BOD loads from o
dry weather storm drain discharges, ammonia concentrations are expected to
exceed 6.0 mg/1 in'the lower river which is about four times ‘the toxic ?’

concentration for aquatic life at Jordan River temperature and pH.

Ammonia projections are in the range of 6 mg/l to 7 mg/1 without
ammonia removal during low flow periods of the year. Projections for the case
of 90% ammonia removal resulted in total ammonia concentrations of less_thah -
1.mg/l. A 50% reduction in agricultural water diversion resulted in pro-
jected ammonia concentrations of about 4 mg/1. Low flow conditions with one
regional treatment plant resulted in the highest total ammonia concentrations

of all projections (greater than ¢ mg/1). S
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Table IV-16. Projected Chlorine
- Concentrations in the Jordan River
Effluent Decay Maximm Instream CL7 (mg/1) Remarks
Concentration | Coefficient |  Present Une TWo Threge  Four Five
CL, (mg/1) (/day) Locations Plant Plant Plant Plant Plant
2 . _ )
1.001. 0.0 0.310 0.310 0.313 0.313| Summer
1.0 0.266 0.258 0.240 0.240| Conditions
5.0 0.187 0.205 0.205 0.205
0.40% 0.0 0.124  0.124 0.125 0.125
1.0 0.106 0.103 0.096 0.096
5.0 0.082 0.082 0.082 0.082
0.041 0.0 0.012 0.012 0.013 0.013
1.0 0.0117 0.010 0.010 0.010
5.0 0.008 0.008 0.008 0.008
1.00? 0.0 0.252 0.252 0.255 0.255| Winter
: 1.0 0.213 0.207 0.192 0.192| Conditions
5.0 0.144 0.128 0.128  0.128 '
0.40% 0.0 0.101 0.101 0.10Z 0.102
' 1.0 0.085 0.083 ~0.077 0.077
5.0 0.058 0.051 0.051 0.051
0.041! 0.0 0.010 0.010 0.010 0.010
1.0 0.009 0.008 0.008 0.008
- 5.0 0.006 0.005 0.005 0.005]
0.40% 0.0 0.16 0.12 0.13 Sumer
1.0 0.11 0.12 0.11 Conditions

From: Way, T., The Jordan River: Ammonia/Chlorine Projections, Salt Lake County

Department of Water Quality and Water Pollution Control, 101 pp., April 1978.

From: WQ-14.
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Table IV-17.

And Solids Projections for the Jordan River*

Summary of Bacterla

Total Coliform Total Dissolved Total Suspended Remarks
Bacteria Solids Solids
Max. Max. Max.
! ; No. /100 ml Conc. Conc.
| Ref. | - (mg/1) (mg/1)
| 1 5200 1490 Baseline projection
' . TKN=20 mg/1
2 4300 1440 37% more ﬁrbaniza— ‘
tion on east side
of Jordan
2230 1160 50% irrigation .
efficiency increase’
) 6640 1660 Low flow conditions =
360000 880 Response to stomm
‘ areal distribution |
#1, see WQ-12
230000 810 Response to storm
areal distribution
- #2, see WQ-12

Ref 1:
Ref 2:

WQ-5
WQ-12

_ *Effluent. BOD5—10 mg/1 and TKN=22 mg/1 unless otherw1se noted in
"remarks" column. S

IV-58




Chlorine concentrations in the Jordan River were projected on a first
estimate basis using decay coefficients of 0.0/day, 1.0/day and 5.0/day. Decay
cocfficients were used to account for the reduction of free chlorine to other
pon-toxic forms when iU oxidizes organic matter. Most'projections resulted in
toxic total chlorine concentrations except for the case of chlorine removal.

Coliform bactéria pro;ectlons generally fall in the Vicinity of acceptability
(5000 0rgan15ms/100 ml) Storm events are prOJected to increase levels about
40 po 60 times, to levels that are totally unacceptable (360 000 organisms/100 ml1).
Control of storm runoff discharge could most effectlvely reduce this exce551vely
high concentration.

Storm events are expected to increase suspended solids concentrations to
over 800 mg/l. Storm water treatment is also indicated here. Control of
storm runoff is discussed in.the Non-Point Plan section. Additionally,
discussions with the Corps of Engineers has indicated that they will

incorporate water quality consideration into their development plans for the

lower Jordan River. (See Appendix A-4 and Jordan River Parkway: An
Alternative, UTA, 1971). '
More detailed information on water quality projections can be found in

WQ-10, WQ-11, WQ-12, WQ-13, and WQ-14.

Irrigation Canals; Future water quality in the irrigation canal
systems in Salt Lake County is very closely linked to that in the Jordan
River at the Narfows (Ufah—Sait Lake County line). Mountainlénd.Association
of Govermment's 208 Project (MAG 208) is projecting a 159'decrease in coliform
and BOD levels by the year 2000 at this point (to 7.0 mg/l BODs and 1400 MPN/
100 ml Coliforms). Future water quality in canals will approx1mate
what it is now, but will be affected by future developments in Utah County and

by the practice of allowing new subdivisions to discharge storm rumoff
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directly to the canals. This practice warrants future study by the Department.
Projection of future water quality in the canal systems at this point in time

would be misleading.

Sewage Canal. Without any further improvement of the conditions leading

to the low quality of water in the sewage camal, it can be expected that water
quality will change slightly, if any. Oil and grease problems plague the
sewage canéi; It has been ésﬁimatéd that since the benefits derived from the
improvement of the canal are far outweighed by the éosts that would be incurred,
improvement of the wﬁtef quality will be a distant project, if if ever 1s.

Kersey Creek/C-7 Ditch. Kersey Creek, the receiving water for the Magna

SIP, and the C-7 Ditch join and flow to the Great Salt Lake in the ﬁorthwestcrn
portion of the county. Man-induced_background conditions in this system de-
grades the.quality of the water greatly. The situation here is different from
that of the sewage canal. The system,discharges to the Lake_very near the
developing Great Salt Lake swimming beaches. The benefits to be derived from
'abateméntﬁaémzhé pbllﬁtion.generated in this system outweigh the costs greatly,
especially in public health and safety aspécts. Therefore, abatement of the

pollution problems in this system is high on the priority list of the new

Department.

WASTE LOAD ANALYSIS

A1l of the Wasatch Mountain streams can be classified as effluent
limited streams (EL)'in the mountain segments. An effluent limited stream is

defined as one which is presently meeting water quality standards or one which .

could meet standards if effluent quality limitations were imposed and adhered to.

Non-point source pollution is minimal in the canyon portions of the streams

except for Bmigration Creek. Otherwise, point source coﬁtribution is negligible.




The waste loads presently generated from septic seepage and non-point
sources in Emigration Canyon are severe enough to merit abatement. Any new
construction in the canyon will produce an increase in pollution. The trade-
off between installation of a sanitary sewer and the upgfading of septic tanks
1s being considered by the Department.
| The valley'segments of the Wasatch Mountain streams receive diffuse pollu-
tion loadings, principally from storm and urban runoff and water transfers from
canals. The valley segments of Emigration, Mill, Big Cottonwood and Little
Cottonwood Creeks afe_therefore classified as water quality limited (WQL). A
water quality limited stream is one which is not presently meeting water quality
standards or will not meet water quality standards even with imposition of -
stringent effluent.limitations. Additionally, the valley.segments of City
Creek, Red Butte Creek, South Fork of Dry Creek, Bell Creek, Little Willow

Creek, and all permanent creeks on the east slope of the Oguirrh's could be

" WQL segments but data necessary for this determination is incomplete.

‘The Jordan River is a water quality 11m1ted stream (WQL) for the entire
length of Salt Lake County.” Pollutant loadlngs from.p01nt and non- p01nt sources
degrades the water quality to below proposed standards in many instances. |

In many reports for the 208 Project, it was determined that polished
secondary levels of sewage treatment (BOD5=10 mg/1, SS=10 mg/1) and nitrifica-
tion (90% N reduction) at sewage treatment plants are necessary to maintain
ammonia and dissolved oxygen concentrations at acceptable levels in the
Jordan River (WQ-6, FM-5, WQ-14, and others).

Wastewater CBOD and assimilation curves for the Jordan River are shown

in Figure IV-14. Advanced nitrification (90% N reduction) increased DO

concentrations by about 0.5 to 0.2 mg/l in all cases.
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Minimm River

Dissolved Oxygen (mg/1)

Wastewater Ultimate

CBOD(1bs/day)

(A)

60,000
50.000 Temperature=200C
’ B .Q=Summer Average
(44,000)
40,0000 -
Present Treatment Levels
30,0008
(27,000)
20,0004 -
Polished Secondary Treatment
10,0004 BODs=10 mg/l_-____ﬁ____‘______ (9,800)
(6, 1063- |
0 ‘ [ ] | . 3
1975 1980 1985 1990 1995,
YEAR '
12 (&)
- Temperature=200c
104 Q=Summer Average
8k . o _
' ol@shed_Segopdary Treatment D.0. Standard
. with Nitrification :
Ol6.1) =2=maas _
(5.6) ————— === (5.8)
e (5.0)
N (4.1). Polished Secondary Treatment
" BODs=10 mg/1 TKN=20 mg/1
s | Present Treatment (2.6)
Levels TKN=20 mg/1-
d i i 1 1 1
1975 1980 1985 1990 1995
| YEAR

Figure IV-14 . Wastewater CBOD and
Jordan Rlver Assimilation Curves
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Future mumicipal point discharges (STP effluents) will not degrade the

water quality of the river to the extent that they do now. Polished secondary

- treatment will enable the STP's to meet future discharge requirements of 10 mg/1

BOD; and 10 mg/1 suspended solids and better. With an emphasis put on control

of urban runoffs through stormwater detention and best'management practices,
pollutant levels in the Jordan River could be lessened to where the river may
be classified as EL. Control of point discharges will keep the quality high
enough to attain desired in-stream concentrations. Just now much NPS reduction
is needed to meet future Stream standards should not be exﬁressed as an overall
percentage or othér non-meaningful measure but should bé evaluated on a section
by section basis. The proposed plan for reducing NPS pollution, particularly

from urban and storm runoff, is discussed in the Non-Point Plan section

-(Section VI),

Future waste load contributions from industrial discharges have'béen
projected for the increase in loads to future sewagé treatment facilities
but have not been{pfojected for those industries that are and will be dis-
charging directly to surface waters (especially the Jordan River) in Salt Lake
Valley. Future 1oads to sewage tfeatment facilities are discussed in Section V

and will not be discussed here. Future loads to surface waters have not been

- projected in detail due to inherent difficulties in projecting this impact.

However, based upon present industrial patterns and present discharges
from these industries, preliminary projections of the amoitmts of waste loads
from present dischargers have:been compiled.

An inventory of present industrial dischargers was undertaken and
permit data compiled for those dischargers who have NPDES pefmits. Locations

of existing NPDES dischargers that dischdrge to surface waters (discrete



discharges) are shown in Figure IV-15 and are listed in Table IV-18.
These dischargers have been evaluated as to the proposed '"10/10" state
‘standards (PNLl) that are to be enforced in the near future. The evaluation
for present dischargers is listed in Table IV-19. (Note that the State ﬂow
proposes to change the "10/10" standards to "15/10" standards - see Appendix
A-2-3). |

Of those discrete industrial dischargers that are not projected to
g0 to total containment or a sewer discharge to meet "10/10" standards, the
increase in quantity of discharges has been linked to employmenf-increéseé
in the manufacturing industry. Table IV-20 lists projected increases in this
category by statistical areas.

As can be seen, an overall increase of about 38% in the manufacturing

industry employment is expected by 1995. Therefore, increases in flows from

industrial point sources discharging to surface waters (especially the Jordan

River system) are expected to be In this range. Tt is also projected that no
new large water intenSive'indﬁstry will locate in Salt Lake County by 1995.

The major irrigation canals in Salt Lake County can be gfouped into two
major categories; those that are used for irrigation and industrial purposes
_(the'weét-side canals) and those that are used for irrigation and flow
augnentation in the v§1ley portions of the Wasatch Mountain streams (the east-
side canals). . This flow augmentation/exchange situation has been discussed
earlier in this section.

The major west-side and one east-side canal are classified as EL. These
are the Provo Reservoir Canal, the Utah Lake Distributing'Capal,.the South
Jordan Canal, the Draper Irrigation Canal, the Utah and Salt Lake Canal, and
the Nbrth Jordan Canal. These canals receive ﬁumerdus storm/urban runocff

discharges from the many new subdivisions that are being constructed in that =
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FIGURE Tv-15
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Table IV-19. Evaluation of Present Industrial Dischargers as to.Processes Necessary
to Meet Proposed '10/10" Standards and Increases in loads Where
"10/10" Standards are Expected to be Satisfied (Discrete Dischargers)

Discharge Name of ..
Number Discharger Receiving Water Processes or Loads
1 Concrete - SIC Sewage Canal Total confinement to meet
Products 10/10 standards
2 Draper Irrigation Big Willow Creek Total confinement to meet
Company 10/10 standards
3 BIMAC C7 Ditch Quantity increases at rate
of employment in manufac-
turing industry
4,5 Kennecott C7 Ditch Quantity will remain constant
or decline somewhat
6 Key Industries Big Cottonwood Cr. Total confinement to meet
. 10/10 standards
7 Christensen City Storm Drain Quantity increases at rate
Diamonds of employment in manufac-
‘ turing industry
8 Morton Salt Co. Ritter Canal Quantity increases at rate
of employment in manufac-
‘ turing industry
9 Sperry UNIVAC Brighton Canal Quantity will remain same
10,11 Utah Power. & Jordan River Quantity will remain the

Light Co. (Gadsby -

Plant)

12,13,14 -Utah Power

15

16

17

18

19

§ Light Co.
{(Jordan Plant)

Monroc

Big Cottonwood
Water Purifica-
tion Plant’

City Creek Water
Purificat. Plant

Parley's Water
Purificat. Plant
Michael's Food
Mart '

Jordan River

S1C Sewage Canal

Big Cottonwood
Creek

City Creek

Mt. Dell Reservoir

Irrigation Ditch-
Jordan River

same-filters and/or other
treatment will be necessary
to meet 10 mg/1 TDS

Quantity will remain the
same (Plant not presently
in operation)

Total confinement to meet
10/10 standards (at present)

Total confinement to meet
10/10 standards

Total confinement to meet
10/10 standards

Total confinement to meet
10/10 standards

Quantity will remain the
same

See Figure IV-14.
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Table IV-20. 1975—1985~1995 Located Employment‘in Manufacturing Industry

by Statistical Area Group

s Percent
Statlstlgal Area Year Employment Change
TOTAL CENTRAL AREA 1975 14,010 -5

o 1985 13,342 i
Central Salt Lake City 1995 13,874
TOTAL INNER FRINGE 1975 14,433 33
' 1685 19,232 38
Salt Lake Airport, 1995 26,627 ‘
Big Cottonwood,
Murray, So. Salt Lake
TOTAL SUBURBAN FRINGE 1975 4,050 3
Little Cottonwood, 1985 4,167. 36
humnter-Granger, Kearns, 1995 5,662
Midvale, Draper,
W. Jordan, S. Jordan,
Riverton
TOTAL WEST MOUNTAINS 1975 3,735 -11 .
Oquirrh Mount. W. Salt 1985 3,326 46
Lake Smaller Airport, 1995 4,846 .
Coppermine Refining '
Tailings Pond
TOTAL WASATCH MOUNTAINS 1975 0 0
Wasatch Mountains, Alta, 1985 0 0
Traverse Mountains 1995 0
COUNTY TOTALS 1975 36,228 11
: 1985 40,067 27
1995 51,009
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area., This praétice is discouraged by the Department. These canals also
receive numerous agricultural returns. The extent of these returns is not
precisely known.

The major east-side canals except the Draper Irrigation Canal are
classified WQL. The cause of a water quality limited classification is for
the protection of‘ddwnstfeam water usés, These canals carry flows for the
pﬁrpose;pf meeting water rights exchange requirements on the valley portions
of some Wasatéh Mountéin streams.

The sewage canal is classified as a WQL segment. The canal, over the
years, has been the conveyor of great amounts of raw wastes from industrial
and urbanized areas in Salt Lake City. This segment wili probably retain a
WQL classification for quite some time as the economics of the situation. do
not favor the "cleaning up" of the canal. This canal was constructed for the
purpose of waste disposal. However, the canal camnot remain an "open sewer''.

As before, the situation in the Kersey Creek/C-7 Ditch system is

‘different. The system.is classified WQL now but that situation needs to be

changed. The system must be upgraded for public health and safety reasons.

The surplus cénal is classified as WQL. However, a major problem
encountered in stfeam segmentation 1is the fact that there are no quality
criteria set as standards for Class 3C, 5 or 6 waters. "Without numerical
criteria to compaie an existing qﬁality,a meaningful classification cannot
be developed. |

Proposed State water quality standards are not stringent enough in the
anti-degradation policy area. Only new point discharges of wastewater are
disallowed. ,Conéisteni with the antidegradation policy, the quality of
designated streams should not be degraded. Hoﬁever, without some release

from this policy, it would become, In essence, a no development policy.” Costs

IV-69
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of protecting designated streams would be less than the increased costs 6f
wafer treatment that would be incurred. The requirement of developers to
institute best management practices and to carry out water quality monitoring
attendent with construction should enable the State Water Pollution Centrol
Committee and the Department Council to review conditions of degradation

and make any variances or requirements necessary for abateﬁent of non-point
pollution. Culinary water supply in Salt Lake County.is now at a premium

and should not be wasted or destroyed.





