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ABOUT THE PARK 

River Rock Park consists of two tracts of land totaling 6.02 acres located within the 
proposed River Rock Estates Subdivision  generally located south of the High Ditch 
and north of the Big Ditch on the west side of 46th Street West  in Billings, Montana.  
This park is also adjacent to the existing Rimrock West Park.   
 
The developer has donated two tracts of park land, one consisting of 0.54 acres 
(23,491 square feet), runs along the High Ditch on the north border, generally 
dedicated for purposes of the Heritage Trail.  The second tract consists of 5.48 
acres (238,599 square feet) and is located in the southeast corner of the 
subdivision, immediately west of Rimrock West Park. 
 
The River Rock Park master plan will guide development of the park to provide 
unique amenities to the area, compliment Rimrock West Park, and be a recreational 
resource to the River Rock Estates Subdivision.   
 
 
ADJACENT PARK – RIMROCK WEST PARK 

Rimrock West Park consists of approximately 10 acres and is located immediately 
east of River Rock Park.  Rimrock West Park was developed in 2005 and consists of 
large unprogrammed open space, a playground, off-street parking, multi-purpose 
trail and a storm water detention pond.  Currently, Rimrock West Park is well used 
by the neighborhood residents and its greater open space is used for Little Guy 
Football and soccer practices. 
 
OVERALL GOALS OF THE RIVER ROCK PARK MASTER PLAN 

The master plan is an overall guiding document for the future development of River 
Rock Park.  There are several circumstances unique to the park site this plan will 
address including: 

 The final configuration of the detention basin and the percentage the maximum 
pool will occupy. 

 How nuisance flows will be handled. 

 Pedestrian circulation and park amenities. 

 Illustrate how River Rock Park will be integrated with Rimrock West Park to 
provide a seamless transition between the two parks. 

 Provide a detailed opinion of probable cost of improvements with factors adjusting 
for inflation for five years. 

 

RIVER ROCK PARK 



The master plan process was guided by the policy provided by 
the City of Billings Parks, Recreation and Public Lands 
Department (PRPL).  The procedure included the hiring of a 
consultant by the developer, who is responsible for the creation 
or compilation of base data, review of legal requirements, 
meeting with staff, facilitating public meetings and preparing the 
plan for approval. 
 
PUBLIC MEETINGS 

Two public meetings were held on May 26, 2011 and June 21, 
2011 at Arrowhead Elementary School.  The meetings were 
legally advertised and property owners within the Rimrock West 
Subdivision were notified of each meeting by postcard sent to the 
property owner’s address.   
 
The first public meeting included a review of the planning 
process, overview of the proposed subdivision, a presentation of 
a preliminary design concept and opportunity for Q&A as well as 
an opportunity for written feedback regarding elements of the 
plan and general comments.  Thirteen people signed in at the 
first meeting.  Returned comments are included in the appendix. 
 
The second public meeting reviewed the purpose of the process, 
presentation of the comments received from the public, an 
explanation on how the design addressed those comments, a 
presentation of the proposed draft design, review of 
implementation of the park elements and approval schedule.  
Ten people signed in for the second meeting.  Returned 
comments are included in the appendix.

MASTER PLAN PROCESS 



HI-LINE DITCH TRAIL 

In the Heritage Trail Plan, the Hi-Line Ditch and the Big Ditch are shown as designated 
trail routes.  A 20-foot wide dedicated linear park will be provided along the south side 
of the Hi-Line Ditch which a 10-foot pedestrian trail may be constructed.  The park land 
to accommodate the Hi-Line Ditch trail consists of 0.54 acres specifically for this 
purpose. 
 
BIG DITCH TRAIL 

An existing multi-use trail runs along the south side of Rimrock West Park and ends 
approximately 10 feet short of the west property line.  As part of this plan, provisions 
are made to extend the trail along the south edge of the park and traverse along the  
the top of the berm separating the detention pond and the Big Ditch.  At the southwest 
corner of the park, near lot 10 and 11, a bike roundabout is suggested due to the fact 
that the trail has the potential to “branch” in three directions.  The trail can continue to 
run south, following the Big Ditch; it may continue west following an old drainage ditch 
to the subdivision’s west property line; and it may continue north to tie into South 
Stone Creek Trail road, between lots 11 and 12.   

 

PARK LAND ELEMENTS 

PEDESTRIAN CIRCULATION 

In addition to the two trail corridors defined above, additional pedestrian circulation 
has been addressed within and around the park.  Additional street right-of-way is 
being provided along 46th Street West.  Although this 24 feet of right-of-way is not 
park land, it will contain a meandering 5-foot wide sidewalk that runs from the north 
side of Rangeview Drive to the north boundary of the River Rock Estates Subdivision.  
This sidewalk will connect the two trail corridors identified above. 
 
On the south side of Rangeview Drive, this sidewalk will connect on the west side of 
the intersection of Rangeview Drive and 46th Street West, continue to the south for 
approximately 125 feet, then connect to the existing trail extension that connects to 
the Big Ditch Trail. 
 
Pedestrians can utilize the sidewalks and trails in both parks, and a loop connecting 
the sidewalks and trails is approximately one-half mile.

  

Heritage Trail Plan Bicycle Roundabout 



 

drain completely within 24 hours of a 100-year storm event to the Big 
Ditch.  The storm water calculations include up to 5 cubic feet per 
second of flow from the eastern two-thirds of the future subdivision to 
the north of River Rock Estates. 
 
A stormwater discharge agreement has been entered into between the 
subdivider and the Big Ditch Company.  The stormwater flows from the 
River Rock Estates subdivision are permitted to discharge to the pre-
development rate as outlined in the SWMM or the DEQ Circular 8, 
whichever is more restrictive. 
 
A 15-inch outlet pipe transports the water in the detention pond to the 
Big Ditch.  The invert out elevation of the pipe is set at one-foot higher 
than the high water mark in the ditch, preventing water from the ditch to 
back up into the pond. 
 
Nuisance flows will be handled through an under drain system that 
picks up outflows from the 12-inch pipe on the west side of the park, 
and transport those flows underground to the storm drain outlet 
structure located at the east end of the park. 
 
On the south edge, a berm with 4:1 slopes to the ditch and 6:1 slopes to 
the pond creates the south edge of the basin.  A spillway crest is 
centered on the berm, which the trail will traverse over the spillway.

 
 
 
 

 

Outlet pipe to the Big Ditch 

Underdrain detail 

DETENTION BASIN 

The storm drainage system for River Rock Estates Subdivision consists of a series of surface sheet and gutter flow, 
underground piping, a detention pond and discharge into the Big Ditch.  The storm drainage system has been sized by an 
engineer to accommodate the 2-year and 10-year storm events as dictated by the City of Billings Stormwater Management 
Manual (SWMM), dated February 2003.   
 
A detention pond is located on the south side of River Rock Park.  The configuration of the pond allows for unprogrammed 
open space activities during non-storm events.  The surface area of the detention pond is 1.5 acres, or 25 percent of the 
dedicated park land area.  However, the detention pond is designed to



 

UNPROGRAMMED OPEN SPACE 

Unprogrammed open space is a vital component of the Billings’ park systems.  These 
spaces consist of large open areas, graded near 2 percent or less and are clear of built 
elements or vegetation.  The demand for these types of spaces is high.  Rimrock West 
Park is heavily used by organized groups for sports practices and gatherings.  River 
Rock Park contains almost 3 acres of this type of space.  The spatial dimensions of the 
layout and grading accommodate at least one regulation-sized junior high soccer field.  
 
The open space will be bordered on the east and west sides by deciduous and 
evergreen trees.  The unprogrammed open space will consist of a low water turf-type 
seed mix and will be irrigated.  The fence line currently along the east boundary of 
River Rock Park will be removed.  No visible boundaries will be set between the two 
parks at this location.  The east side of the park will blend into the west side of Rimrock 
West Park, creating a seamless transition between the two parks. 
 
LAWNS AND NATIVE LAWN AREAS 

The unprogrammed open space areas will receive a seed mix that is conducive to 
heavy foot traffic, responds well to weekly mowing and is appropriate for the soil 
conditions.  The final seed mix may vary due to improvements in varieties between the 
adoption of this master plan and actual implementation.  However, this seed mix 
provides a guideline for the master plan. 

Irrigated Lawn Mix: 
20 percent Grande II Tall Fescue 

 20 percent Spyder LS Tall Fescue 
 20 percent SR 8650 Tall Fescue 
 20 percent Titanium Tall Fescue 
 10 percent Champion Perennial Ryegrass 
 10 percent Moonlight SLT Kentucky Bluegrass 
 
A native lawn mix is recommended for the steep slopes along side the Big Ditch Trail, 
reducing the amount of lawn area required for irrigation and weekly maintenance.  Note 
that a native mix takes approximately two years for proper establishment.  During the 
establishment period, weed control and possibly reseeding for erosion control may be 
necessary. 
 

Native Lawn Mix 
30 percent Hard Fescue 
20 percent Canada Bluegrass 
15 percent Fairway Crested Wheatgrass 
15 percent Sheep Fescue 
10 percent Sodar Streambank Wheatgrass 
10 percent Perennial Ryegrass 

 

Example of native grass along trail Unprogrammed open space activities



IRRIGATION SYSTEM 

The large, open space in the main park area will have an automatic irrigation system.  The irrigation system shall comply 
with the City of Billings PRPL standards and requirements for Maxicom Central Controls.  The irrigation system is usually 
the most expensive piece of infrastructure located within a park. 
 
There are four possible water sources to supply the irrigation system at River Rock Park.  Domestic, potable water is 
available at the north end of the park, in a water main line below Ridgeview Drive.  However, utilizing a new potable water 
source will increase construction costs due to the system development fees.   

 

Another option is to utilize the existing potable water connection in 
Rimrock West Park.  This water connection currently has a 4-inch 
service line with a 2-inch meter.  Upsizing the meter from a 2-inch to a 
3-inch meter would provide an additional 190 gallons per minute for 
the system in River Rock Park, plus the system development fees 
would be the difference of cost from a 2-inch to 3-inch meter.  If this 
water source is selected, a new irrigation controller would be 
necessary for River Rock Park. 
 
An exempt well could be drilled to supply the water for the irrigation.  
Under current State law, the maximum production out of the well can 
only be 35 gallons per minute or 10-acre feet per year, whichever is 
less without going through the water rights process.  These limitations 
are constantly under scrutiny from the State Legislature, and may 
change at any time.  However, pursuing a groundwater right is an 
option in this area. 
 
The agreement with the Big Ditch Company to allow stormwater 
discharge specifically states that shares purchased under the 
stormwater agreement do not constitute an agreement or right to 
remove water from the ditch for any purpose.  However, a separate 
purchase of shares could be considered for purposes of irrigating the 
park.  The result would be the placement of a pump station to filter 
and provide the necessary capability to do such work. 

 



 

PARKING LOT 

As part of the platting process, an off-street parking area is required immediately east 
of Lot 2, Block 6.  Six parking stalls are required with a 10 foot landscape buffer on the 
west side. 
 
PICNIC SHELTER 

Through the master plan process, staff and meeting attendees indicated a need for a 
picnic shelter and/or additional picnic tables to be placed in the most active areas of 
River Rock Park.  The picnic shelter is depicted on the master plan immediately south 
of the parking area for ease of loading/unloading, garbage control and views to the 
playground in Rimrock West Park.  The diagram depicts a 16-foot by 24-foot shelter, 
which would cover two tables; however, during implementation, the actual size and 
design would be decided. 
 
PLAYGROUND 

During the public process, several meeting attendees cited the need for additional 
playground area to compliment the existing structures at River Rock Park.  It was 
suggested that a smaller, preschool-aged playground be placed within the vicinity of 
the picnic shelter.  A 660 square foot playground area is depicted on the master plan.  
During implementation, the actual size and configuration would be determined. 

 

SITE FURNITURE & ADDITIONAL AMENITIES 

Miscellaneous site furniture such as picnic tables, benches, interpretative signs and 
trash receptacles are additional amenities that could be provided in this neighborhood 
park.   
 
Trees and some shrubs are depicted on the plan for graphical representation.  The 
actual tree species will be determined at the time of implementation and placed 
appropriately within the site conditions.  However, in general, the intent is to keep as 
much of the unprogrammed open space as open as possible, and place the trees in 
these areas along the perimeter of the park.  In addition, staff requested that trees be 
concentrated around the parking lot, shelter and playground area for microclimate 
control.

  

Example of a pres‐school play apparatus Example of a 2‐table shelter



SPECIAL IMPROVEMENT DISTRICT 

A Special Improvement District (SID) will be created when building permits are issued for 60% of all the lots in River Rock 
Estates.  This assessment will fund the park improvements detailed in the approved park master plan.  At the time of the 
creation of the SID, the City of Billings will engage in a public process to determine to what extent the improvements are 
paid for through the SID.  At a minimum, the SID will cover any remaining grading and earthwork, the irrigation system 
and water source, the seeding of turf and native grasses and trees. 

Additional improvements of this master plan may include the picnic shelter, 
Heritage Trail extensions, sidewalks, parking lot, playgrounds and site 
furniture.  These are considered to be optional improvements.  The property 
owners, through a public process, will have the opportunity to decide if 
these improvements are appropriate for the initial phase of implementation. 
 
DEVELOPER REQUIREMENTS 

The developer is required to implement the necessary grading for the 
stormwater detention pond, storm drain pipe, seeding of disturbed soils, the 
under drain and the sidewalk along 46th Street West. 
 
 

PARK MAINTENANCE DISTRICT 

Immediately upon approval of the Final Plat, the lots associated with River 
Rock Estates Subdivision will form a park maintenance district (PMD) to 
fund the on-going operational and maintenance expenses associated with 
the park.  After the park is developed, the PMD will be re-evaluated to see if 
cost savings can be achieved through combining area PMDs.  

 
 

 

IMPLEMENTATION 

Opinion of Probable Costs (2011 dollars) 

Required improvements paid through the SID 

      $254,248 

Optional improvements at the discretion of the 

property owners    $319,594 

   

TOTAL      $573,842 

Average cost per acre at total build out:  

$95,323 

Note that optional improvements may be 

funded through other means such as grants, 

private fund raising, donations, etc. 

A breakdown of costs and inflation projections 

is included in the Appendix. 



Master Plan Graphics 
Opinion of Probable Cost 

Comments Received from Public Meetings 
Stormwater Design Report 

Stormwater Engineering Plans 
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OPINION OF PROBABLE COST
Project:  River Rock Park
Phase:  Master Plan
Date:  July 13, 2011
Prepared By:  Peaks to Plains Design, PC

REQUIRED IMPROVEMENTS PAID THROUGH A SID TOTAL

Year 1 
Inflation at 

2.4%*

Year 2 
Inflation at 

2.4%

Year 3 
Inflation at 

2.4%

Year 4 
Inflation at 

2.4%

Year 5 
Inflation at 

2.4%

Irrigation System & Water Source 109,825$             112,461$      115,160$        117,924$       120,754$       123,652$      
Earthwork 35,344$               36,192$        37,061$          37,950$         38,861$         39,794$        
Seeding 23,852$               24,424$        25,011$          25,611$         26,226$         26,855$        
Trees 5,750$                 5,888$          6,029$            6,174$           6,322$           6,474$          
General Overhead, Fees & Contingency 79,477$               81,384$        83,338$          85,338$         87,386$         89,483$        

TOTAL 254,248$             260,350$      266,599$        272,997$       279,549$       286,258$      

OPTIONAL IMPROVEMENTS AT THE DISCRETION OF THE 
PROPERTY OWNERS AT THE TIME OF IMPLEMENTATION

Picnic Shelter & Concrete Pad 38,550$               39,475$        40,423$          41,393$         42,386$         43,403$        
Non-Heritage Trail Sidewalks 7,740$                 7,926$          8,116$            8,311$           8,510$           8,714$          
Playground 35,263$               36,109$        36,976$          37,863$         38,772$         39,703$        
Site Furniture 5,819$                 5,959$          6,102$            6,248$           6,398$           6,552$          
Parking Lot 32,034$               32,803$        33,590$          34,396$         35,222$         36,067$        
Hi Ditch Trail 78,819$               80,711$        82,648$          84,631$         86,662$         88,742$        
Big Ditch Trail and Connection to future subdivision to the west 121,369$             124,282$      127,265$        130,319$       133,447$       136,649$      

TOTAL 319,594$             327,264$      335,119$        343,161$       351,397$       359,831$      

TOTAL ALL IMPROVEMENTS 573,842$           587,614$    601,717$      616,158$     630,946$     646,089$    

Cost per acre (6.02 acres) 95,323$              97,610$       99,953$         102,352$       104,808$       107,324$     

*Average annual inflation 2001-2010 was 2.38%.  Source:  http://www.usinflationcalculator.com/inflation/historical-inflation-rates/

6/30/2011 Master Plan



















River Rock Estates Subdivision

River Rock Park Master Plan

Public Meeting #2

Iune 21,20lI

Thank you for taking the tirne to attend tonight's meeting. The purpose of tonight's meeting is

to present the draft master plan and receive feedback on your opinion about the design of River

Rock Park. If you have additional comments, please send them to Mark |arvis, Parks Planner;

City of Billings Parks, 390 N. 23'd St., Billings, MT 59i01 or (406) 657-8367 ot

iarvism@ci.billinss.mt.us.

Comments or suggestions regarding the draft master plan for River Rock Park;
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STORMWATER DESIGN REPORT 
 

FOR 
 

RIVER ROCK ESTATES SUBDIVISION 
 

BILLINGS, MONTANA 
 

 
INTRODUCTION 
 
River Rock Estates Subdivision is generally located between Poly Drive and Rangeview 
Drive, on the western side of 46th Street West in Billings, MT.  This report details the 
necessary stormwater management facilities required for this project site.  The design 
conforms to the City of Billings Stormwater Management Manual (SWMM), dated 
February 2003.   
 
GENERAL INFORMATION 
 
The proposed storm drainage system for this project consists of a series of surface sheet 
and gutter flow, underground piping, a detention pond, and discharge into an existing 
irrigation ditch which runs along the southern edge of the property.  The underground 
system is comprised of 12-, 18-, 24-, and 27-inch pipe and 48- and 60-inch diameter 
concrete manholes, with curb inlets at appropriate locations around the site.  The total 
surface area contributing to stormwater flow is approximately 36 acres and the existing 
slopes on-site range up to 2.5%, generally sloping to the south.  The storm drainage 
system has been sized to accommodate the 2-year and 10-year storm events.  This system 
has also been designed to convey up to 5 cfs from the future Silvercreek Subdivision to 
the north. 
 
CALCULATION PARAMETERS 
 
The following calculations are based on the design procedures documented in the 
SWMM for the City of Billings, Sixth Edition, dated February 2003.    
 



The estimated post-development area flowing to each stormwater inlet is displayed on the 
stormwater exhibit (Figure 1).  For each of these areas, weighted “CN” values were 
determined based on the respective ratios of lot area to street area.  This area lies in the 
Wanetta soil group (Group “B”), which results in a “CN” value of 72 for the lots and 90.2 
for street right-of-ways.  For the SCS method, the direct runoff is reported in Table 2-8 of 
the City of Billings Stormwater Management Manual (SWMM).  The flow calculations 
for each basin can be found in the Appendix.     
 
INLET CALCULATIONS 
 
SWMM states the 2-year and 10-year storms must not overtop the curb.  The maximum 
allowable flow depth is then 0.46 feet, which equals the vertical distance from the flow 
line to the top of curb.  All inlets on this site are sag inlets with the exception of two on-
grade inlets along North River Rock.  To be conservative, it was assumed that all of the 
flow bypassed these on-grade inlets and continued to the next sag inlet.   
 
SWMM Chapter 4 allows a sag inlet operate as a weir up to a depth of 0.40 feet.  Since 
the allowable depth is 0.46 feet, the weir equation and the orifice equation were 
compared at that depth.  It was determined that the weir equation provided a more 
conservative constraint.  Calculating the flow for the inlets using the weir equation at a 
depth of 0.46 feet gives: 
 
 Q = 3.0 * P * d1.5 

Where, P = perimeter of inlet excluding curb side = 4.92 feet  
  d = depth = 0.46 feet 
  

Q = 3.0 * 4.92 * 0.461.5 = 4.60 cfs 
  
Since the maximum flow is less than 4.60 cfs to each inlet (highest flow to a single inlet 
is 3.72 cfs), no additional inlets will be needed at the sag curves. 
 
UNDERGROUND PIPE CAPACITY 
 
Pipe sizing was based on the SCS Method as outlined within SWMM.  The 2-year storm 
event’s total flow was found to be 6.32 cfs for River Rock Estates Subdivision alone. The 
pipe network of River Rock, however, must also accommodate a portion of the flow, up 
to 5 cfs, from the eastern two-thirds of the future Silvercreek subdivision.  The proposed 
pipe capacities are found by utilizing Manning’s formula: 
 
 Q = (1.49/n) * A * R2/3 * S1/2 where all variables are as defined in the SWMM. 
 
The following table summarizes each proposed pipe run and its slope, calculated 
capacity, contributing basins, and the total flow it will need to carry. 
 
 
 



 
Pipe Size (inches) Slope (%) Capacity (cfs) Contributing Basins Total Flow (cfs) 

12 0.50 2.52 Basins 13 and 14 0.73 
18 0.50 7.46 Silvercreek  5.00 
18 2.00 14.92 Basins 3,4, and 10 1.70 
24 0.50 16.04 Silvercreek, 1, 2, & 5  6.54 
27 0.25 21.89 Silvercreek + Combined 

River Rock 
11.32 

 
The SWMM also specifies that the 100-year storm flow shall not exceed a depth of 18 
inches over the gutter.  Using the same parameters described above, the 100-year flow 
rate for Basin 9 (the largest) is found to be 8.83 cfs.  For this case, the maximum depth 
allows for the use of the orifice equation: 
  

Q = 5.37 * A * d1/2 where all variables are as defined in SWMM and A is 
assumed to be 60% of the total inlet area. 

 
Holding the depth constant at 1.5 feet, the capacity of the grate inlet serving Basin 9 is 
found to be 11.35 cfs and is therefore sufficient to prevent a ponding depth greater than 
1.5’ over the gutter. 
 
To account for head loss, the system was modeled with the Hydraflow “Storm Sewers” 
program.  This program graphically displays the hydraulic grade line versus finished 
ground.  For the 2-year storm, finished ground needed to be higher than the hydraulic 
grade line.  In the case of a 10-year storm, however, the hydraulic grade line could be up 
to 0.46’ higher than the finished ground line, due to the allowable spread in the gutter.  
This model indicated the inlet and pipe system was capable of handling all of the flow 
from River Rock and the eastern two-thirds of Silvercreek during the 2-year storm event.  
For the 10-year storm event, however, only 5 cfs of the total 21.04 cfs from Silvercreek 
could be handled by the pipe system without over-topping the curb.  To verify that the 
remaining 16.04 cfs could surface flow to a detention basin in Silvercreek and not over-
top the curb, Manning’s equation was applied to the typical cross-section of a local street.  
This calculation showed surface flow could be as high as 31.10 cfs.   
 
The City of Billings SWMM states that during the 100-year storm event, water may reach 
a depth of 1.5’ over the gutter.  Since none of the sag vertical curves is deeper than 1.5’, 
all stormwater could overtop the road high points and reach the retention pond in the park 
via the parking lot.  Manning’s equation was used to find the maximum surface flow with 
a cross-section that extended 1.5’ above the gutter flow line.  This calculation yielded a 
result of 647.17 cfs.  Since this flow is greater than the total 100-year flow from both 
subdivisions, it indicates that the inlet and pipe system can accommodate the 100-year 
storm event without exceeding a water depth of 1.5’ over the gutter.   
 



 
 
CONCLUSIONS 
 
The above calculations illustrate that the proposed storm drainage facilities are capable of 
accommodating the required 2-year and 100-year flow conditions as specified in the City 
of Billings SWMM. 



06-169  River Rock Estates Subdivision
Stormwater Calculations
9/12/2008

Determining Direct Runoff Depth (R) from 2-8

Residential Residential Street Street Composite
Basin Area (sq. mi.) CN Area (sq. mi.) CN CN R (2-yr) R (10-yr) R (100-yr)

1 0.0043 72.0 0.0009 90.2 75 0.142 0.483 1.218
2 0.0003 72.0 0.0003 90.2 81 0.280 0.740 1.620
3 0.0036 72.0 0.0010 90.2 76 0.160 0.520 1.270
4 0.0048 72.0 0.0009 90.2 75 0.142 0.483 1.218
5 0.0008 72.0 0.0011 90.2 83 0.340 0.860 1.780
6 0.0004 72.0 0.0006 90.2 83 0.340 0.860 1.780
7 0.0043 72.0 0.0003 90.2 73 0.110 0.410 1.110
8 0.0004 72.0 0.0006 90.2 83 0.340 0.860 1.780
9 0.0039 72.0 0.0028 90.2 80 0.180 0.560 1.330
10 0.0003 72.0 0.0006 90.2 84 0.370 0.900 1.830
11 0.0001 72.0 0.0006 90.2 88 0.540 1.120 2.170
12 0.0000 72.0 0.0004 90.2 90 0.629 1.266 2.336
13 0.0005 72.0 0.0007 90.2 83 0.340 0.860 1.780
14 0.0006 72.0 0.0006 90.2 81 0.280 0.740 1.620

Time of Concentration

Gutter Gutter Gutter Time of Hydrograph
Basin Lot Length (ft)  Lot Slope (%) Lot Vel. (fps) Length (ft) Slope (%) Vel. (fps) Conc. (min) Used

1 100 1.5 0.7 460 1.0 2.0 6.21 0.1
2 30 1.7 0.8 115 1.3 2.3 1.46 0.1
3 165 1.0 0.7 665 2.5 3.1 7.50 0.1
4 645 2.5 1.1 145 0.7 1.7 11.19 0.2
5 40 1.8 1.0 830 2.2 3.0 5.28 0.1
6 20 1.5 0.9 565 2.4 3.1 3.41 0.1
7 610 2.4 1.1 70 0.8 1.9 9.86 0.2
8 20 8.0 2.0 510 2.4 3.1 2.91 0.1
9 240 1.4 0.8 550 2.4 3.1 7.96 0.1
10 0 1.0 1.0 340 0.7 1.7 3.33 0.1
11 0 1.0 1.0 230 1.2 2.2 1.74 0.1
12 0 1.0 1.0 240 1.1 2.1 1.90 0.1
13 20 8.0 2.0 400 0.5 1.4 4.93 0.1
14 20 8.0 2.0 500 0.5 1.4 6.12 0.1

Peak Runoff  = qPxRxA

Basin qP 2-yr R (cfs) 10-yr R (cfs) 100-yr R (cfs)
1 991 0.73 2.49 6.28
2 991 0.17 0.44 0.96 Hour qP
3 991 0.73 2.37 5.79 0.10 991
4 796 0.64 2.19 5.53 0.20 796
5 991 0.64 1.62 3.35 0.30 658
6 991 0.34 0.85 1.76 0.40 575
7 796 0.40 1.50 4.06 0.50 496
8 991 0.34 0.99 1.76 0.75 388
9 991 1.20 3.72 8.83 1.00 316
10 991 0.33 0.80 1.63 1.25 271
11 991 0.37 0.78 1.51 1.50 236
12 991 0.25 0.50 0.93 2.00 192
13 991 0.40 1.02 2.12
14 991 0.33 0.88 1.93

6.88 20.16 46.44
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Return to:
Allied Engineering
32 Discovery Drive
Bozeman, MT 59718

SronuwATER Drscrr,lRcp AcnBBMET{T

Rrrrun RocK Esrarns SusnrwsroN

This rgreement is mad.e and entered into this t4$av of N.-\lr-
2008 bt;Ib"*'* goyrn ior*n, ttq whose raatl* raffi
agreement is 2El0 Central Avenue, Unit C; $iUings, Montana 59102, hereinafterreferred
to as "Subdivider," and the BIG IIITCII COMPAI{Y, hereinafrer referred to as
"lrtigator".

WITFIESSETH:

WHEREAS, Subdivider proposes to utilize a portion of the "Big Ditch" to accept
stormwater nurofffrom tho River Rock Estatos subdivision; and

WHEREAS, Irrigator uaintaius the right to maintain the Big Ditch and have
control over all inflows and oufflows to the ditch; and

WHEREAS, the City of Billings, as one of the conditions of River Rock Estates
suMivision plat approval, requires the Subdivider and hrigator to eflter into an agreement
whereby said stormwater flows may be permitted into the Big Ditch in so long as the
Association pays the required fees and the ditch is in operation;

THEREFORE, TIIE PARTIES TO THIS AGREEMENT, for and in
consideration of the mutual promises herein contained and for other good and valuable
consideration, do hereby agree as follows;

l. Stormwater flows from the River Rock Estates subdivision Via a retention
pond in the River Rock Estates Park sball be permited to disoharge to the
pre-development rate 0.s outlined in the City of Billiugs Stormwater
Management Manul or Department of Envfuonmental Quality Circular 8"

uihichever is more resEictive.

AlliodEneineoring Servioes,Inc. Page 1 of 5

@ ooszoro
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Any discharge to the Big Ditch sball be limited to less than or equal to the pre-
developmeut rate of runoffof the area encompassed by the River Rock Estates
subdivision.

Subdivider agrees to pay a one-time fee of $2,500.00 to lrrigator to discharge
to the Irrigator, which shatl be contemporaneously with tbe execution of this
agfeeflent,

Subdivider agrees to pr.tchase five (5) shares of the Big Dirch Company at a
cost of $20.00 per share to permit discharge into the Big Ditoh. Subdivider
may assign and tansfer the shares to the River Rock Homeoramer's
Association.

Subdivider agrees to pay occasional dues as may be speoified by the Irrigator
in proportion to the mrmber of shares owned. IJpon harrsfer of shares from
the SuMivider to thc Homcowncrs' Associalion (under the provisions of fhe
River Rock Estates Subdivision Improvements Agreement), SuMivider shall
be relieved of arry responsibility or obligation to pay funue assessments or
dues and all firhre assessmeifis and dues shall be paid by the Association arrd
the dues shall become the obligation of the Homcowner's Association.

Subdivider agre€s that the owrrsrship of the ditch shares does not oonstitute an
agreement or right to remove water from the ditch for any pu{pose.
Subdivider also aglees to include qppropriate provisions in homeowners'
documents and covenants that explicitly prohibit the removal of water from
any d.itch on or adjacent to the property.

7. Irrigator agrees to allow discharge of stormwater runoff from the River Rock
Estates zubdivision to the Big Ditch pursr.rant to the Storm Water Managemeut
Plan.

E. Subdivider agrees to fonn a Homeowners' Association or other eutity that
will be responsible for common maintennnce arrd upkeep of the subdivisions
(the "Association"). Subdivider agrces to transfcr owncrship ofthc shares at a
suitable time, as specified in the zubdivision ooytrnarts, to the Assooiation(s).
The Homeowners' Association will be responsible for common maintenance
and upkecp of the subdivision. Subdivider agrees that a one-time $25.00
transfcr fee will be payable at the timc of the ownership gfoangc of the shares.

9, Subdivider agrees to irrclude appropriate provisious in the Association
documents or covenants that requirc the Association to collect a fee of $25.00
per residence per year, for each residence for which an Occupancy Permit has

Allied Euginoeriug ServiceE, Inc.

l'
D

@ oozzoro
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6,
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beerr issued by the City of Billings. For this prrrpose! the aforementioned fees
shall be collected by the Association and submified to Irrigator amually in a
lump sum pafments by the Association in January of each year. The
Assooiation shell provide Irrigator a contaot petson's flamef address and

phone number for this purpo$e.

10. Subdivider also agrees to include appropriate provisions in homeowuers'
documents and covenants that explicit$ prohibit the homeowners from
dumping garbage, grass clippirtgs or any other items into the ditches at any

time.

11. Subdivider 4grees to include appropriato provisions in the Declaration of
Reshictive Covenarrts for the subdivision that requires property owrers
abutting the ditch to maintain the ditch bank, If the abutting Lot Qwner fails
to maintain the dirch bafllq the ditch compary may burn the weeds on the
ditoh bark. In such even! the ditoh oornpauy shall not be liable to Lot
Owners for eny damage to or desfr:ction of their fences.

IN WITNESS WHEREOF, the parties hereto have set their hands and official
seals on ttre date first above written.

..SUBDIVIDER''

STATE OF MONTAI..{A

County of Yellowstone

@ ooeroro

)
iSS

)

On this -}?gduy of J -.rlv . 200g, before mer a Notary Public irr
andforthe$tateofMontana,personallyappeared lTavn€S BoYeF ,

known to me to be the P- ** , .[pnt- - - of BOYER LLC, who
executed the foregoing instrument and acknowledged to me that heishe executed the
same.

Allied Engineering Services, [nc.

rt
t

fi

Page 3 of5
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IN WJ].NESS WHEREOF, I have hereunto set my hsnd and atrxd my Notarial

Seal on the day and year her.einabove wrifiEn'

Allied Bngineering Sewices, Inc.

F
I

@oostoto

Page 4 ofS
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.,IRzuGATOR"

BIG DITCH COMPAI.{Y

BILLINGS, MONTA}IA

STATE OF MONTA}IA

County of Yellorrstorie

on this ?-2.rchay of
and for the State of Montanq personally appeared

knovmto me to be the Ft
executed the foregoing instrunent and acknowledged to me that he/she

safle^

@otototo

)
:ss
)

executed the

IN WITNESS WI{EREOF, I have hereunto set my hard and atrxed my Notarial
Ses.l on the day and year hereinabove rrritten

Printed

Atlied Eneitreorilg Serviaos, Inc.

F t

OFFICER'S NAME

ffi

2008, before rne, aNotary Publio in

in antl for the State of

Page 5 of5
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