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INTERIM ACTION WORK PLAN

\

INTRODUCTION

On July 13, 1993 the Water Quality Bureau issued a Compliance Order

to Rural Improvement District 305 (RID 305) to make improvements to

the District's wastewater treatment facility. The Compliance Order

required the District to submit an Interim Action Work Plan

outlining the steps the District will take to enhance water

conservation, improve treatment, and reduce inflow and

infiltration.

Subsequent to the issuance of the Compliance Order, the voters

approved the creation of the Big Sky County Water and Sewer

District 363 (District). After a review of assets and liabilities,
the District asstimed the responsibilities of RID 305 on February

16, 1994.

The District instructed HKM Associates to prepare an alternative

Interim Action Work (lAWP) Plan on September 21, 1994. This report

outlines the Interim Action Work Plan prepared by HKM Associates.

The District is submitting this lAWP to the Water Quality Bureau to

satisfy the requirements of the Compliance Order.

The Interim Action Plan discusses steps the District will implement

to:

•  Improve treatment

•  Reduce infiltration and inflow

•  Conserve water

METHODS TO IMPROVE WASTEWATER TREATMENT

Aeration Improvements

The Compliance Order requires the Interim Plan to address measures

that can be used to improve treatment to reduce the existing BOD5
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load on state waters. It is the intent of the interim plan to

improve treatment levels by improving the aeration system and

expanding the spray irrigation system. The following discussion

addresses the specific approach being presented in the interim

plan.

The existing treatment system consists of one aerated cell and two

storage ponds. Figure 1 shows the process flow diagram for the

existing treatment system. The two storage ponds have volumes of

13.6 MG and 27.5 MG. Water from storage pond 1 is pumped to the

chlorine contact chamber. From the chlorine contact chamber the

water flows by gravity to the trout pond. Irrigation water for the

golf coxirse is pumped from the trout pond.

The existing aeration system is extremely inefficient. From visual

observation it appears that only 1 or 2 of the subsurface aerators

are functioning. A large bubble of air in the southeast corner of

the existing pond indicates that one of the air lines may be

ruptured. The reaction rate coefficient, calculated from the

existing data, also indicates a poor aeration efficiency.

Due to the inefficiency of the current aeration system, we

recommend that a new aeration system be installed in the existing

aeration basin. In addition, the existing aeration basin would be

split into two basins by the addition of a baffle curtain.

A review of the flow and load data from August 25, 1993 through

September 4, 1994 indicates the average influent BODj concentration

was 185 mg/1 and the average daily flow was 0.25 HGD. However,

during the ski season, December 15th through March 29th, the

influent BOD5 concentration averaged 297 mg/1 at a flow of 0.261

MGD. In order to meet the higher loads during the ski season, it

is recommended that six 5 HP aerators be installed in the first

aeration cell and that two 5 HP aerators be installed in the second

aerated cell. Figure 2 shows the layout for the recommended
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Improvements. Calculations are attached in Appendix A for the

aeration sizing and the level of treatment projected with the

aeration system modifications. The treatment calculations show the

actual influent and aerated effluent concentrations from August 25,

1993 to September 14, 1994 along with the projected treatment

levels with the improvements recommended.

^!l|

With the modifications, the majority of the treatment will be

confined to cells that are lined, thus reducing the BOD5 load on

state waters. Also, by confining the aeration to the current

aeration basin, the storage cell can continue to be drawn down

completely in the summer and fall irrigation season. With the

additional 40 acres of land for irrigation, it is beneficial to

maintain as much storage volxime as possible.

The Compliance Order stipulates that new construction may only be

connected to the sewage system if it can be demonstrated that the

connection will not result in BOD5 loading to state waters that

exceed the Department approved Maximum Annual Load. The Department

also has to issue written approval of the plan. The maximum annual

load was set at 9,333 pounds of BOD5 in an April 8, 1994 letter from

the Water Quality Bureau. Calculations in Appendix A show that

with the recommended improvements, the annual BOD5 load on state

waters from leakage in the storage cell is estimated at 3,077

pounds.

The estimated cost to install the 8-five horsepower aerators and

baffle curtain is shown in Table 1.
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Table 1

Estimated Cost for Aeration Improvement

ITEM QUANTITY UNITS

UNIT

COST

TOTAL

COST

5-HP Aerator 8 Ea. $ 7,000.00 $56,000.00

Mooring Cables &
Posts

1 L.S. $ 5,300.00 $ 5,300.00

Baffle Curtain 1 L.S. $ 8,000.00 $ 8,000.00

Electrical 1 L.S. $26,500.00 $26,500.00

Subtotal $95,800.00

10% Contingency $ 9,580.00

Subtotal $105,380.00

Contractor Overhead and Profit $26,345.00

Subtotal $131,725.00

Engineering $17,000.00

TOTAL $148,725.00

Irrigation Improvementis

The BOD5 load on state waters can be reduced through improved

treatment and through increased irrigation. The District has

received a verbal commitment for 40 additional acres of undeveloped

land that can be irrigated in the Interim Plan. Assuming a final

agreement for the 40 acres of land can be obtained this winter, the

irrigation system on the undeveloped land could be installed in the

spring of 1995 and would allow increased irrigation without

disrupting the golf course.

The current golf course irrigation system covers approximately 93

acres. Under the long range plan the golf course irrigation system

would also be expanded from the current 93 acres to 182 acres. The

additional 40 acres would increase the current irrigation capacity

by approximately 43 percent.
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The Irrigation system improvements would include installing

approximately 3800 feet of 4-inch PVC line to the irrigation site.

It is estimated another 1000 feet of pipe would be needed at the

site. The line to the site would be buried at a shallow depth.

The 1,000 feet of line at the site would not be buried. A 15-HP

trailer mount pump would be used to pump to the irrigation gun. A

single 100 gpm travelling irrigation gun would be used to apply

approximately 1.0 inches over the 40 acres every 8 days.

The cost estimate for the irrigation improvements are shown below

in Table 2.

Table 2

Irrigation Improvements

ITEM QUANTITY UNITS

UNIT

COST

TOTAL

COST

Irrigation gun 1 Ea. 16,000.00 $16,000.00

4-Inch PVC Pipe
Buried

3800 L.F. 9.00 $34,200.00

4-inch PVC Pipe
On-site

1000 L.F. 5.00 $5,000.00

100-GPM 15 HP Pump
Station

1 L.S. 4,500.00 $ 4,500.00

SUBTOTAL $59,700.00

10% CONTINGENCY $ 5,970.00

SUBTOTAL $65,670.00

ENGINEERING $ 9,200.00

TOTAL $74,870.00

INFILTRATION AND INFLOW REDUCTION

The Water and Sewer District has been actively inspecting and

repairing sewer lines where sources of infiltration have been

located. This program will be continued. Appendix B contains a

list of lines that have been repaired during 1993 and 1994 and

lines that are slated for repair during 1995.

-7-
F;\WPV04\M3S7102VCM006118.RFT

12/12/94



In comparing the 1994 flows at Big Sky with past years it is

evident that substantial progress has been made in reducing

infiltration flows. Table 3 shows a monthly comparison of the 1994

flows, January through October, with the 1991 and 1993 flows.

(Note: The flow recorder was not fxinctioning properly in 1992).

Mont]

Table 3

lly Flow Comparison - Million GalIons

1991 1993 1994

January 5.8 7.2 7.07

February 6.5 7.3 6.99

Msorch 7.8 9.2 9.82

April 5.1 6.9 7.84

May 15.9 16.3 5.08

June
o
•

H

13.5 5.88

July 10.1 14.8 8.50

August 8.6 12.5 7.14

September 5.6 14.0 6.87

October 2.8 6.0 3.66

Total 82.2 107.7 68.85

Table 3 shows the 1994 flows have dropped 16.2 percent from 1991

and 36.1 percent from 1993. The flow reduction is most apparent

during the high groundwater and runoff period of May through

September. Considering the period of May through September the

1994 flows have dropped 38.2 percent from 1991 and 52.9 percent

from 1993. Consistent with the flow reduction, the BODj

concentration from July through October 1994 have doubled from the

1993 levels; 120 mg/1 versus 245 mg/1. The flow reductions

presented above are based on the total flow.

In the draft wastewater facility plan, the domestic component of

flow for January through October of 1993 was estimated at 46.8

million gallons and the I/I component was estimated at 60.9 million
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gallons. Assvuning the domestic flow component in 1994 was similar

to 1993 levels indicates that the I/I component of flow was reduced

to 22.05 million gallons; approximately 1/3 the 1993 level.

As indicated by the above discussion the District has made

substantial progress in reducing I/I flows. The District intends

to continue the aggressive repair program started in the summer of

1993.

Past flow monitoring and TV inspections have all occurred in the

summer and fall after the high flow period has passed. This has

made it difficult to confirm high infiltration areas even when the

TV inspection shows cracked or broken pipe. If the crack is edjove

the seasonal high water table, leakage will be minimal. The

District will undertake a flow monitoring program during i^ril. May

and June of 1995 to identify high flow reaches. Monitoring will be

conducted at the manholes listed in Table 4.

Tab]

Monitorinc
Le 4

Manholes

AREA MANHOLE #

Sky Crest 292

Stillwater 313

Turkey Leg 296

Sitting Bull 300

Low Dog Fliune

Outfall Line 112

Hidden Village 131

Yellowtail 15

West Fork Meadows 51

Sweet Grass Hills 91

Spotted Elk 80

Wastewater Plant Flume

P:\WP\M\M3S7102\CMC08118.RFT
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Quick inser't flumes will be installed at each manhole for easy

monitoring. The manholes listed above are key manholes in that the

flow from small drainage basins can be measured individually. If

a high flow from a drainage basin is identified, additional flow

monitoring will be done in the drainage basin to further isolate

large I/I sources. Once high I/I reaches are identified, the past

TV tapes can be reviewed for potential I/I sources.

As discussed in the summarv Report of Infiltration and Inflow

prepared in March of 1994, the manholes listed in Table 5 should be

inspected for leakage during periods of high groundwater. The

percentage shown in parenthesis represents the percentage of

manholes in each area that will be inspected.

Table 5

Manholes to be Inspected

AREA MANHOLE NUMBER

Lone Mtn./S. Bull 300

303

342

343

(29% inspected) 346

350

353

352

White Otter/Sioux Sitting Bull 301

328

329

331

(44% inspected) 332

336

340

Lake 294

295

296

297

(100% inspected) 298

299
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Table 5

Manholes to be Inspected

Lower Manholes on Low Dog

(10% inspected)

291

293

279

275

274

273

258

251

Hidden Village

(17% inspected)

131

144

147

148

Lone Mountain Guest Ranch (8%) 155

Crazy Horse (7%) 209

Little Coyote (10% inspected) 86

108

Spotted Elk (20% inspected) 83

Yellowtail (13% inspected) 38

Black Otter (3%) 12

1

Dam/Heavy Runner (17%
inspected)

318

319

mi

Low Dog

(80% inspected)

313

314

316

317

These manholes were repaired in 1986 and 1987 by grouting. It is

possible that the grouting is no longer effective and needs to be

redone.

A review of these manholes will begin in the spring during high

groundwater conditions. In addition to inspecting the preceding

manholes, the District is considering methods to plug the holes in

the manhole lids and to improve the seal around the frame.

A precise estimate of the cost to repair the manholes cannot be

made until the manholes are inspected. However, assuming 25

manholes will be repaired at a cost of $600 each the manhole
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repairs will cost $15,000. The $600 cost includes installing

manhole lid plugs, a manhole lid gasket, an internal chimney seal

and an internal joint seal.

CONSERVATION MEASURES

Water Conservation Devices and Ordinances

In addition to the public education program, the District will

undertake active measures to reduce flow through encouraging owners

to change to low flow shower heads and to replace older high volume

toilets with new low volume toilets. The District is investigating

a two charge rate structure. However the District's legal counsel

has indicated a two charge structure may have legal implications

that would make such a structxure difficult to implement. In

essence, establishment with older fixtures would be penalized even

though the fixtxires were "legally installed". However even without

the two charge system the District has received letters from the

major system users who have committed to changing to low flow

showers and low flush toilets. (See Appendix E).

The District has adopted Resolution 94-01 (Appendix D) which deals

with eliminating inflow sources such as floor drains, roof drains,

and foundation drains. While foundation drains are no longer

allowed in new construction, the District is also investigating

alternatives for removing the existing drains or metering the flow

so an equitable charge can be assessed.

The water and sewer district is currently developing a building

ordinance to ensure water conservation measures are used in new

construction. Unlike federal policy which exempts commercial

establishments from water conservation fixtures the District

ordinance will recpiire low flow fixtures, for both residential and

commercial construction. A copy of the draft ordinance is included

in Appendix D. The District's attorney is currently reviewing the

ordinance to meUce s\ire it does not conflict with state building
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fsi)

codes which already require low flow fixtures. Assuming there are

no problems with the District's ordinance it is scheduled to be

adopted and implemented by February 1, 1995.

An ordinance regulating septic systems within the District has been

adopted and is currently in effect. A copy of the ordinance is

also included in Appendix D. The ordinance is designed to compel

hookup to the District's system in order to prevent a large nvimber

of private systems in a populated area.

Public Education

The District has already started a public education program by

notifying all Big Sky owners of the need to conserve water. A copy

of the mailing sent to the owners is included in Appendix C. As

indicated by the response letters in Appendix E some of the largest

owners have already agreed to change to high efficiency fixtures.

The District has also made initial contact with the Montana

Watercourse to develop an education program suitable for Big Sky.

Possible programs include project WET (Water Education for

Teachers) and Adult Water Awareness Programs. It is expected that

programs developed through the Montana Watercourse will be reviewed

by the District staff during the first part of 1995 and suitable

programs would be instituted as-soon-as possible. If suitable

brochures are developed they would be distributed as soon as they

became available. The District will work with the Ophir School to

include programs, such as project WET, in the school curriculum.

The school program is a worthwhile education program and should be

included in the Interim Action Work Plan. However, because water

use at Big Sky is largely due to a transient tourist population,

school based progreuns will have little or no impact on tourist's

water use habits. In order to reach the majority of the water

users, an information packet or brochure that emphasizes water

conservation will be placed in each motel room and condominium.
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In addition to the information brochure in the rooms, a weekly

notice will be placed in the local newspapers. The notice will be

a  short informational notice emphasizing the need for water

conservation and the impacts of water use on the wastewater system.

A sample notice is included in Appendix C. We believe a weekly

notice in the newspaper will be more effective in reaching the

tourist population than a series of articles.

The cost for the public education progreun is estimated at

approximately $750.00. This cost would include printing 5000 post

card size notices that would be mailed to cxirrent homeowners in the

District. It is assximed the notices would be replaced on an as

needed basis in motel rooms and condominiums by the housekeeping

staff. It is assumed that the program at Ophir School would be

developed largely through the District and school staff with

assistance from the Montana Water Course. Therefore no personnel

approximately $300 to $400 for the purchase of curriculvim materials

at Ophir School.

SCHEDULE

Figure 3 shows the anticipated schedule for implementing the

interim plan. As the schedule shows, assuming approval of the

lAWP, work could begin in the spring as soon as weather will

permit.

SUMMARY

The proposed lAWP will result in a siibstantial decrease in the BOD5

load on state water while still being compatible with the long

range plan. With the improved aeration and added irrigation the

BOD5 load on state water is projected to be reduced to 3,077 pounds

per year. A BOD5 loading of 3,077 pounds would be approximately

one-third of the maximum annual load allowed under the compliance

order.
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ACTIVITY

1994 1995

SEP7 OCT NOV DEC JAN FEB MAB»

APR MAY JUN JLIL

Submit Proposed lAWP (

WQB Review
Address WQB Comments
WQB Preliminary
Approval of lAWP It

Submit Final lAWP

Preliminary Design
70% Review with District *

Submit to WQB for Review
Final Design
WQB Approval to Bid
Advertise for Bid

Award Contract *

Notice to Proceed ! 1

Construction at Lagoons
Lagoons Complete
I/I Flow monitoring
Implement Ordinance 94-1002 *

Implement Public Education *

BIG SKY INTERIM ACTION PLAN

PROPOSED SCHEDULE

FIGURE 3

IIILW ASSOCIATION
ESCiagBBKS

4M357.102 DECEMBER 1994
































































