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Costs of Priority Actions

Table 4-14 included a description of expected initial and annual costs
associated with each suggested priority action. A summary of the present
value of all initial and future (1979-2000) costs for the priority actions
is indicated in Table 4-15. Point source control costs dominate these
figures, with agricultural nonpoint source control costs far behind in
second place. Both of these program areas depend heavily on state and
federal funding, and the degree to which implementation is achieved will
depend on availibility of funds.

WATER QUALITY AND ASSOCIATED EFFECTS OF PLAN IMPLEMENTATION

As mentioned previously, point source control represents the largest future
investment in the Water Quality Plan. Point source control improvements

are directed at protecting stream baseflow water quality conditions. The
improvements called for in the Water Quality Plan will allow all stream
segments in Dane County to meet baseflow water quality standards appropriate
to the stream classification. All communities should be able to meet pro-
posed discharge permit limits if the point source priority actions in

Table 4-14 are implemented.

Estimating reduction in nonpoint source pollutant loading is extremely
difficult due to lack of information on the effect of individual management
practices on downstream water quality. Experience with the voluntary ag-
ricultural conservation program has indicated that the program, if fully
funded and aggressively pursued, is capable of resulting in soil loss below
'""tolerable' levels on about 65-70% of the agricultural lands, with the
remaining lands continuing to exhibit soil losses above ''tolerable' and
generally not participating in the program. About one-third of the crop-
land in Dane County is already below ''tolerable' soil loss levels (as
defined by USDA-SCS). Thus, full implementation of the Water Quality Plan
will reduce soil loss to below tolerable levels for an additional one-third
of the cropland in Dane County. The degree to which soil loss is reduced
also depends on whether specific effort is made to reach high-erosion lands
(soil loss over twice the tolerable level). Concentrating on such high-
erosion lands can significantly increase the soil loss reduction which can
be achieved by the voluntary program.

Another factor which influences potential soil loss reductions in a specific
watershed is the current rate of soil loss as compared to the tolerable
level. Standard conservation plan practice is to include sufficient manage-
ment practices to reduce soil loss to tolerable levels. Watersheds that
exhibit a high rate of soil loss, relative to tolerable levels, can achieve
a greater degree of soil loss reduction. This is accomplished by installing
additional management practices at additional cost.

In reviewing the characteristics of monitored sample rural watersheds in Dane
County, it appears that soil loss can be reduced by about 30-40% in low to
moderate-erosion watersheds (Yahara River, Koshkonong Creek - Maunesha River)
and 40-50% in high-erosion watersheds (Sugar - Pecatonica Rivers, Black Earth
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Table 4-15

PRESENT VALUE OF INITIAL AND FUTURE PUBLIC COSTS (1979-2000)
SUGGESTED PRIORITY ACTIONS - LOCAL MANAGEMENT AGENCIES

Total Present Worth, Thousands of Dollars

Program Area County
Agencies Cities Villages Towns Total

Point Source 62,480 13,076 9,620 5,120 90,656
Control
Urban Nonpoint
Source Control 230 1,970 380 331 2,911
Agricultural 25,630 25,630
Nonpoint Source
Control
Construction Site 260 320 120 700
Erosion Control ’
Residual Waste k% 33 33%x
Disposal
Septic Tank 160 160
Control
Mining and
Resource Extraction
Lake Management 880 900 1,780
Wetland, Floodplain 880 600 4 1,484
& Shoreland
Protection
Groundwater
Protection 5 14 27 46

Totals 90,885 16,866 10,171 5,478 123,400

Note: Privately borne costs, costs of current programs not included.
Based on 20 years at 7 percent interest.

**Madison Metropolitan Sewerage District included in County agencies.
MMSD residual waste program included in point source control.

Prepared By: Dane County Regional Planning Commission
June, 1979




Creek). The higher figures are appropriate only if a special attempt is made
to concentrate on high-erosion lands in the watershed.

Relating soil loss reduction to improvement in water quality in the receiving
water is presently impossible, since available methodology (such as the USDA-
SCS delivery ratio for soil loss) does not produce accurate results in Dane
County when compared to actual monitored pollutant loads. On the other

hand, the monitoring data indicated a fairly good correlation (R2 = 0.79)
between suspended sediment and phosphorus. Using the questionable assump-
tion that suspended sediment loads will be reduced proportionally to soil
loss reductions, and that phosphorus loads will be reduced proportionally

to suspended sediment loads, the most accurate estimate that can be provided
at the present time is that phosphorus and sediment loads from agricultural
watersheds can be reduced 30-40% in the Yahara River and Koshkonong Creek -
Maunesha River basins, and 40-50% in the Sugar - Pecatonica and Wisconsin
River (Black Earth Creek) basins. These reductions are based on a fully-
funded and aggressive voluntary conservation program.

The effect of urban nonpoint source control practices is even more diffi-
cult to predict. Combinations of recommended urban management practices
can achieve up to 60% reduction in phosphorus and sediment loads from fully
controlled areas. It is unlikely that all of the smaller urban watersheds
will have a full range of management practices, or that all of the area in
each watershed will be controlled by management practices. It is expected,
therefore, that sediment and phosphorus loading reductions from urban areas
will be considerably less than 60%.

Lake modeling, included in Appendix H, illustrated the effects of various
degrees of nonpoint source phosphorus loading reductions (10%, 30% and 50%
reductions) on in-lake phosphorus concentrations. The 30% reduction level
represents the best current estimate of expected nonpoint phosphorus loading
reductions from implementation of the Dane County Water Quality Plan. This
modeling indicates that a 30% reduction in nonpoint phosphorus loadings to
Lakes Mendota and Monona will decrease total phosphorus concentrations by

21% in Lake Mendota (to 0.095 mg/1) and by 23% in Lake Monona (to 0.071 mg/1).
The model predictions are questionable, however, because of the role of in-
ternal nutrient dynamics in the lakes.

As indicated in Appendix H, the Yahara River lakes will continue to be
classified as eutrophic even with the expected loading reductions. Whether

the 30% reduction in phosphorus loading to Lake Mendota, coupled with an
earlier (1971) reduction of 17% resulting from diversion of remaining

municipal effluent from Lake Mendota, will be sufficient to cause a notice-
able improvement is unknown at this time. The phosphorus recycling dynamics

of Lakes Mendota and Monona, discussed in Appendix H, tend to obscure and
offset (at least temporarily) any changes caused by external loading reductions.

The analyses included in the Water Quality Plan indicate that reducing

nonpoint source phosphorus loadings to the Yahara River Lakes will probably

not be sufficient to produce a dramatic or immediate improvement in lake
conditions. Reducing nonpoint source loadings may, over a period of time,

produce beneficial results and will certainly help to prevent lake conditions

from worsening. The Yahara River lakes are, however, naturally eutrophic

and can be expected to continue to be very productive from a biological standpoint.
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Other lake restoration techniques, which could result in signifi?ant improye-
ment in lake conditions in conjunction with nonpoint source loading reductions,
were investigated. Most lake restoration techniques have not.been attemp?ed

on lakes as large as the Yahara River lakes, and must be considered experi-
mental at this time. The addition of alum as a flocculant to remove phosphorus
from lake waters, and more importantly, to retard recycling of phosphorus from
lake sediments, is a technique which appears promising. Field-scalg experi-
ence with this technique is as yet limited, and a great deal of adqltlonal
study and evaluation is needed before this technique could be applied to the
Yahara River lakes.

A more promising long-term approach for dealing with pr9blem§ of exc?ssive.
productivity in the Yahara River lakes may be through blologlcal-manlpu]aFlon
of the food chain and lake ecosystem. This subject is briefly dlscusseq in
Appendix H (see p. H-67). The theory behind this approach is as yet primitive
and undeveloped, and practical applications have not been attempted. !t does
represent one of the few techniques which may be appropriate for.managln?
large eutrophic lakes for maximum benefit while minimizing undesirable side
effects. At this point in time, we can only urge that more research be
directed into this area.

There are several existing and potential trout streams in western Dane County
which are severly impacted by streambank erosion and upland erosion. Ag-
gressive nonpoint source control programs in these watersheds can allow

these streams to achieve their full fishery potential. Mt. Vernon Creek,

one of the monitored rural watersheds, is an example of potential water
quality and fishery improvements possible through streambank protection and
upland erosion control practices. (See discussion in Appendix B).

Finally, it should be recognized that many of the management practices
proposed in the Water Quality Plan have purposes and benefits aside from
water quality improvement. Traditional agricultural conservation programs
have been justified and continued because of their beneficial effect on
long-term soil productivity, an important consideration in an agricultural
area like Dane County. These management practices also provide important
hydrologic benefits, including increased groundwater infiltration and re-
duced runoff increases from intensifying agricultural practices or con-
version to row crops. Finally, reduction in soil loss should reduce sedi-
mentation and maintenance dredging needs, an important cost factor. Many
of the recommended urban management practices are similar, resulting in

improvements to the urban hydrologic and drainage systems in addition to
water quality benefits.
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