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Appendix C:

Lake Champlain Basin, Vermont
Flow Chart for Managing Agricultural Runoff
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Lake Champlain Basin, Vermont

Flow Chart for Managing Agricultural Runoff

Barnyard R.O.

Sile Ligquor R.O./

_ Milkhouse R.OQ.
Clean Water
Diversion Erosion No
| Waste Exceeds _
Surfacing - Storage T
of Area 61 Available?
Waste
Storage .
. . Fencing of *
Available? Scapings . Yes No Erosion Stream *
10 Waste 0.5 Control ——— =
Storage  [61+56
Facility Plumb ” Waste Biotechnical A
Y ° 0.2 Storage Slope Protection
Waste Storage =463 Facility "
\_No___ Scapings to - Facility - , *
55 Stacking of = at R.O. Entrance
Plumb to - Wastes Y to Stream *
Runoff to Soil /Vegetative | /126 .
Separate Storage Filter Manure
Facility 0.5 Either Spreading [ 0.3
61+30+23 Within a or b
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Explanation of
Flow Chart for Managing Agricultural Runoff
Lake Champlain Basin, Vermont

Background: The Lake Champlain Basin Program in development
of the final management plan has a need for cost and
effectiveness information for approaches to reduction of
phosphorus loads to the lake from various point and nonpoint
sources. The Vermont Legislature is considering cost and
effectiveness in deliberations over a state agricultural NPS
reduction cost share program. The Soil Conservation Service
has over three decades of experience in agricultural runoff
management and provides the following information to support
a flow chart that may be considered at this time to help
support some of the above needs.

Purpose: The purpose of the flow chart is to provide a
generalized, one page overview of approaches to treatment,
their probable effectiveness and estimated incremental

costs.

Explanation: The flow chart is divided into four principal
categories of agricultural nonpoint sources: barnyard
runoff, silo liquor/stacks/ milkhouse runoff, field/ pasture
runoff and riparian zone loadings. Each source can be -
treated in a variety of ways/ steps, some of the more common
of which are shown along a vertical flow path in the chart.
The probable effectiveness of each of these (expressed in
pounds of phosphorus reduction per animal unit) is the value
displayed in the upper portion of the rectangular box to the
right of the treatment element.

The estimated cost for the element (expressed as dollars per
animal unit) is shown as the lower value in that box. These
estimates are averages of hundreds of operations and

obviously would not necessarily apply to an individual case.

Animal units ¢ au(an au equals 1000 pound of animal weight)
- are used as the common index because this is one of the
easiest parameters to obtain for dairy operations and
generally relates directly to the loading situation.

No cost is shown for the loading, transport, spreading and
incorporation of the stored wastes or for the operation and
maintenance of any of the facilities. Also no savings are
considered in terms of less commercial fertilizer used,
reduced labor, etc. Costs shown are for the installation of
a facility, ready to operate.

. Most situations require the diversion of
clean water around the barnyard area and the surfacing,
fencing, curbing, and placement of ramps, etc. to transfer
the waste for further treatment/ storage. It is assumed this
is the basic treatment element in all operations. Once the
waste from this treatment has been properly utilized a
reduction in P load of 0.5 lb/au is scored. Cost estimate to
this point - $61/au




There are several options for the treatment of wastes coming
off the barnyard:

* Liquids and scrapings go to a storage facility - cost
estimate $61/au + incremental $56/au (includes all waste and
runoff from precipitation placed in storage at a cost of
storage/au less transfer costs/au from the barn)

* Scrapings to a stacking pad/area; liquids to
subsequent treatment - incremental cost estimate $30/au for
stacking area, total to this level $61+$30/au

* Subsequent treatment of liquids from barnyard/
stacking area when not incorporated in storage

o liquid to separate storage facility/lagoon
incremental cost $23/au, total cost $61+30+23/au
o liquid to soil/vegetated filter
incremental cost $25/au, total cost $61+30+25/au
o liquid to constructed wetland o
incremental cost $90/au, total cost $61+30+90/au

t/sta r { Generally
there is only a choice of one level of treatment for these
materials. This involves plumbing of the liquids to the
treatment location and the cost for the treatment. Once the
waste from these sources is properly treated a P reduction
of 0.2 lb/au is scored.

There are several options for treatment:
* Plumb to waste storage facility
cost - plumbing $7/au + storage $64 = $71/au
* Plumb to soil/ vegetative filter
cost - plumbing $7/au + filter $26 = $33/au
* Plumb to organic matter filter bed
cost - plumbing $7/au + OMFB $67 = $74 /au
* Plumb to waste storage lagoon or
constructed wetland
cost - plumbing $7/au + lag/CW $90 = $97/au

Field/ Pasture Runoff: Most of the phosphorus runoff from
fields/ pastures can be managed by first bringing soil
erosion to within a preset limit, say T (although T may not
be acceptable in critical watersheds where sources of P need
to be substantially reduced to within certain econonic
constraints), and then properly utilizing wastes primarily
for crop uptake. An average reduction for erosion control is
scored as 0.8 lb/au in the Lake Champlain Basin; for waste
utilization within the prescribed vegetative uptake window,
score 0.3 lb/au; and when utilized and accompanied by
intensive nutrient management, score at least 0.5 1lb/au.
Rotational grazing also provides an opportunity for
substantial P reduction, a scoring value of 1 1lb/au is
estimated, at a cost of about $ 45/au (which does not
consider substantial operational cost reductions)

Treatment sequences and options are
* Rotational grazing, cost - $45/au
This would account for the grazing period




Wastes generated during non-grazing periods would
need to be addressed, also any erosion control
* Erosion control (fields/pastures)
Cost - $34/au
* Waste storage facility (basin average of waste
storage structures and waste storage ponds)
cost - $239/au
* Field stacking of wastes
cost - $95/au
* Manure spreading within vegetative uptake window
cost - ($239 or $95/au depending on storage method)
* Intensive Nutrient Management
cost - $7/au for ICM services + ($239 or $95/au)

n Zone: Several loading activities could be managed
in the riparian zone. Neither the P load reductions or the
costs of these treatments have been estimated at this time
mainly because of the lack of a universe of jobs from which
reasonable estimates could be made. These treatments should
be considered for integration into an overall runoff
management plan for the farm. The zone is particularly
important because of its proximity to the stream and because
of the opportunity to enhance other ecosystem values as well
as reducing phosphorus loads.

R.J. Croft
11/2/94




Appendix D:

Preliminary Multipliers for the Lake Champlain Basin

NY Basin  Clinton Vermont NY Basin  Clinton Vermont
Sector Countles’ County® State’ Counties’ County’ State’
Recreation (NY: Entertainment) (Aga) 1.74 2.86 48.8 80.1
Retail Trade (Aggregated) 1.57 1.57 1.88 50.0 369 50.9
Hotels and Lodging Places 1.42 1.563 2.04 34.2 29 48.9
Agricultural Production (VT: Dairy) (Agg) 1.4 1.69 20.8 25.3
Congtruction (Agg) (VT: New Const,) 1.35 1.47 1.78 22.0 19.3 28.1
Misc Manufacturing (Aggregated) 1.28 1.76 207 271
Transportation (Aggregated) 1.54 1.76 38.0 32.5
State & Local Government (Aggregated) 1.40 2.13 37.3 67.1

Notes:

. Total Output Multipliers represent the total doilar change throughout the local economy for each
additional dollar of demand for services produced by the sector.

. Total Employment Multipliers represent the change in the number of jobs for every million dollars in
demand for the sector services.

. NY Basin County multipliers are an aggregate for the 3 main Basin counties (Clinton, Essex, &
Washington) compiled for this project.

. Vermont multipliers were presented in EFCA (1993); retail trade data from U.S. Dept. of Commerce
(1992).

. The Recreation, or Entertainment, Aggregate is comprised of a number of recreation sectors.

. Clinton County muitipliers were obtain directly from the U.S. Depariment of Commerce, having
been compiled for economic study on the closing of the Plattsburgh Air Force Base (Pigler 1994).

[T

D O » w

Lake Champlain Draft Plan Preliminary Economic Analysis - Page D-1




