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1. EXECUTIVE SUMMARY 

The Hamlet of Huletts Landing is a lakeshore community located within the Town of Dresden 

municipal boundary in Washington County, New York. The Town of Dresden owns and operates a 

Publicly Operated Sewage System (POSS ID No. NYS 5-5324-00032/00001) within Huletts Landing 

referred to as Sewer District No. 1 (the system). The system includes gravity sewer mains, force 

mains, four duplex grinder pump stations, and three outfalls. 

There are two existing aerial force main crossings of Foster Brook that have experienced ongoing 

maintenance issues. During high flow conditions in Foster Brook, the exposed pipes have caught 

debris and during cold temperatures, the pipes are subject to freezing. For either of these conditions, 

the force mains are at risk of breaking and thus spilling raw sewage almost directly into Lake George. 

To significantly reduce the risk of spillage at these crossings, a project to relocate the crossings 

under the stream is proposed.  

This engineering report outlines findings related to the existing aerial crossings and provides 

recommendations for relocation of the force main crossings, along with an opinion of probable cost. 

The capital costs associated with the proposed approach is estimated to be approximately 

$196,709.  

2. PROJECT BACKGROUND & HISTORY 

The Town of Dresden, N.Y. currently owns and operates Sewer District No. 1 located in the Hamlet of 

Huletts Landing. The sanitary sewer system servicing Sewer District No. 1 is comprised of pump 

stations, surge tanks, gravity sewer pipe, force mains, septic tanks, siphon chambers, seepage pits 

and leaching fields. The system was constructed in 1995 and services approximately 80 homes in 

the hamlet. 

There are two existing aerial force main crossings of Foster Brook that have experienced ongoing 

maintenance issues. During high flow conditions in Foster Brook, the exposed pipes have caught 

debris and during cold temperatures, the pipes are subject to freezing. For either of these conditions, 

the force mains are at risk of breaking and thus spilling raw sewage almost directly into Lake George.  

In 2020, the Lake George Association (LGA) in cooperation with the Town, funded the development 

of a preliminary design and cost estimates for relocation of the mains under the under the 

streambed. The LGA also requested that “rock vanes” be added in the stream to enhance fish 

habitat and provide added protection to the mains. The intent of the project was to significantly 

reduce the risk of spillage at these crossings. In January 2022, LaBella (formerly Chazen) presented 

to the Town and the LGA, preliminary plans (Appendix B) and an opinion of costs for the relocation of 

the force mains.  
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The next step is to secure funding and move forward with the proposed project through design, 

permitting, bidding, and construction.   

2.1. Site Information 

Dresden is a town located along the eastern shore of Lake George in Washington County, New York.  

The Hamlet of Huletts Landing is located in the Town of Dresden along the shore of Lake George, 

which is classified as an AA-S waterbody by the NYSDEC and serves as the potable water supply for 

several communities around the lake. Further, the NYSDEC has listed Lake George on its Waterbody 

Inventory/Priority Waterbodies List as Impaired (IR Category 5), PWL ID 1006-0016.  Foster Brook, 

which passes under Eichler Drive and through the hamlet is tributary to Lake George. Although 

Foster Brook is not shown on the stream designation mapping, the wetland mapping shows Foster 

Brook connecting to an unnamed stream, which has an AA-S(TS) designation and enters Lake 

George immediately to the south of the District. Based on this, Foster Brook is assumed to have an 

AA-S(TS) designation as well.   

A review of the NYS Environmental Resource Mapper shows the corridor along Foster Brook as a 

Riverine Wetland.  The Environmental Resource Mapper indicates the District is in the vicinity of 

plants listed as endangered, threatened, or rare by NYS, and also in the vicinity of animals listed as 

endangered or threatened. 

Consultation with the NYSDEC will be required prior to the advancement of any construction 

activities associated with this project. 

2.2. Ownership & Service Area 

Sewer District No. 1 in the Hamlet of Hulett’s Landing is owned and operated by the Town of 

Dresden. The Publicly Owned Sewer System Identification Number for Sewer District No. 1 is NYS 5-

5324-00032/00001. The properties within the district are generally single-family vacation homes 

and there are no outside users, industrial discharges, or hauled waste associated with the sewer 

district.  

2.3. Existing Facilities 

The focus of this report is on the proposed project to relocate the two existing force main aerial 

crossings over Foster Brook, which are referred to as the Northwest Crossing and the Southeast 

Crossing. 
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For the Northwest Crossing, sewage from three buildings south of Foster Brook collects in pump 

station AGPS-01 located to the south of Foster Brook. Flows are conveyed via a 2” PVC force main 

aerially across Foster Brook, to a manhole in the gravity collection system on the north side of the 

Brook. 

For the Southeast Crossing, sewage from the gravity collection system south of Foster Brook collects 

in pump station MPS 3-1 located to the south of Foster Brook. Flows are conveyed via a 3” PVC force 

main, aerially across Foster Brook, to a septic tank and leach field located to the north of the Brook. 

Both crossings have concrete abutments on each side of the Brook and the insulated pipes rest on a 

steel beam/truss support system that extends from abutment to abutment. The force mains are 

buried up to each abutment and come above ground to pass over the abutments and steel support.  

2.4. Need for Project 

The existing force main aerial crossings are subject to failure due to debris buildup during high flow 

events in Foster Brook, as well as freezing during cold periods. In the event of a force main failure, 

the system presents a hazard to Lake George, as any sewage spillage or backup/overflow is likely to 

discharge directly into the lake. To substantially reduce the risk of sewage spillage resulting from a 

break or freezing in the mains at the aerial stream crossing, a project to relocate the force mains 

under the streambed is needed. 

3. ALTERNATIVE ANALYSIS 

3.1. Alternative 1: No Action 

With no action, the existing force main aerial crossings will continue to operate as is and no efforts 

will be made to mitigate concerns associated with a failure of the force mains. In the event of a pipe 

break, the worst-case scenario (from an environmental perspective) involves the resulting untreated 

discharge of waste to the waters of Lake George. If a break were to occur unnoticed, the pump 

stations would continue to pump out through the break until noticed. Additionally, if the pipe were to 

freeze and not break, there is a risk of backup into the pump stations and potential sewage backup 

into residences, possible pump station overflow, and the expense of system maintenance. 

3.2. Alternative 2: Relocate Sewer Force Mains 

Alternative 2 includes progressing the project to relocate the sewer force mains under the 

streambed. By rerouting the mains underground, the potential risk from damage from debris or 

freezing is minimized. 
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Construction work under this alternative would involve the following: 

• Environmental protection measures. 

• Cofferdams & bypass of stream flows. 

• Clearing and grubbing along the pipe route. 

• Excavation. 

• Buried pipe installation. 

• New valves each side of Brook. 

• Buried tie-in to existing force mains each side of Brook. 

• Testing of new pipes. 

• Backfill. 

• Construction of rock vanes. 

• Demolition & removal of existing abutments & steel support structures. 

• Site Restoration. 

3.3. Opinion of Probable Costs 

Alternative 1: The capital costs for the No-action alternative are presumed to be zero, however future 

costs for repairs and cleanup in the event of a break, spillage, or backup could be very high, and 

costs to winterize the force mains will continue. 

Alternative 2: The opinion of probable cost to relocate the aerial crossings under the streambed was 

estimated to be approximately $196,709 including construction, engineering, legal, and contingency. 

This estimate is based on the level of information available at the time of this report. Also, prices are 

presented in 2024 dollars, however inflation, shipping costs, extreme material and labor cost 

fluctuations/increases, and pandemic recovery have led to highly variable bidding conditions/pricing, 

as such this estimate should be revisited as the project progresses. The Engineer’s Opinion of 

Probable Cost is included in Appendix A. 
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4. PREFERRED ALTERNATIVE 

4.1. Basis of Selection 

Providing no upgrades (Alternative 1) to the existing system comes at no initial capital cost, however 

there is the continuing potential risk of future contamination, cleanup and repair costs, and it does 

not provide any benefit to removing potential sources of contamination for Lake George. 

Alternative 2 minimizes the risk of contamination to Lake George resulting from a break at the 

crossing locations. Based on the potential consequences of a break, relocation of the force mains is 

the preferred alternative. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 
Engineer’s Opinion of Probable Cost  

     
 
 
 
 
 
 
 
 
 
 

  



Item No. Description Quanity Units Material Labor and Equipment Cost

1 Mobilization and General Conditions (6%) 1 LS $0 $5,608 $5,608

2 Sediment and Erosion Control 1 LS $4,212 $7,235 $11,447

3 Site Clearing (NYS DOT PIC # 201.07) 1 LS $0 $4,095 $4,095

4 Cofferdam and Bypass Pumping (NYSDOT Type II)
1

2 EA $4,212 $8,190 $24,804

5 Rock Cross Vanes 40 CY $65 $390 $18,200

6 3" SDR17 PVC Forcemain, incl. excavation and backfill
2

40 LF $8 $205 $8,502

7 2" SDR17 PVC Forcemain, incl. excavation and backfill
2

40 LF $6 $205 $8,440

8 3" MJ Gate Valve 2 EA $936 $1,638 $5,148

9 2" MJ Gate Valve 2 EA $780 $1,365 $4,290

10 Testing of Sanitary Sewer Mains 1 LS $0 $2,048 $2,048

11 Demolition of Existing Sanitary Infrastructure 1 LS $0 $6,500 $6,500

12 Site Restoration 1 LS $3,120 $8,190 $11,310

$110,391

20% Construction Contingency $22,078

Engineering Design, Bid, Construction Services $54,240

$10,000

$196,709

Legal Services

Sanitary Sewer Utilities

Engineer's Opinion of Probable Cost for Foster Brook Sewer Relocation Date Last Revised 02.02.2024

LaBella Associates, PC

4 British American Blvd.

Latham, NY 12110

SANITARY SEWER UTILITY TOTAL COST

Foster Brook Sewer Relocation Project; Town of Dresden, Washington County, New York

3. This estimate was developed based on 60% Plans entitled "Stream Crossing Plan and Profile" and dated 2/4/2021. Prices will vary as design progresses.

4. Prices presented in 2024 dollars. Please note that the Pandemic recovery, inflation, material increases, and market conditions have led to highly variable bidding conditions/pricing 

as such this estimate should be revisited regularly as the project progresses.

5. Costs of the acquisition of easements is not included in this estimate.

1. Cofferdam per NYS DOT 553 Type II. Cofferdam will be designed by a NYS Licensed PE engaged by the contractor (this is the requirement for a type II cofferdam per NYSDOT 

Specifications), as such the total anticipated costs is highly variable for this line item.

2. Labor and equipment includes excavation, backfill and compaction

Footnotes:

SEWER UTILITY CONSTRUCTION SUBTOTAL

C:\Users\tbates\Desktop\Foster Brook Sewer Crossing\Foster Brook Cost Estimate Rev 2.2.24.xls

Printed - 2/1/2024



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 
Preliminary Drawings  
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AutoCAD SHX Text
1. CONSTRUCTION SHALL NOT BEGIN UNTIL AFTER SEPTEMBER 1, 2021. CONSTRUCTION SHALL NOT BEGIN UNTIL AFTER SEPTEMBER 1, 2021. 2. PRIOR TO CONSTRUCTION OF STREAM DIVERSION CONTRACTOR SHALL HAVE PRIOR TO CONSTRUCTION OF STREAM DIVERSION CONTRACTOR SHALL HAVE  TO CONSTRUCTION OF STREAM DIVERSION CONTRACTOR SHALL HAVE TO CONSTRUCTION OF STREAM DIVERSION CONTRACTOR SHALL HAVE  CONSTRUCTION OF STREAM DIVERSION CONTRACTOR SHALL HAVE CONSTRUCTION OF STREAM DIVERSION CONTRACTOR SHALL HAVE  OF STREAM DIVERSION CONTRACTOR SHALL HAVE OF STREAM DIVERSION CONTRACTOR SHALL HAVE  STREAM DIVERSION CONTRACTOR SHALL HAVE STREAM DIVERSION CONTRACTOR SHALL HAVE  DIVERSION CONTRACTOR SHALL HAVE DIVERSION CONTRACTOR SHALL HAVE  CONTRACTOR SHALL HAVE CONTRACTOR SHALL HAVE  SHALL HAVE SHALL HAVE  HAVE HAVE ALL EROSION AND SEDIMENT CONTROL MEASURES IN PLACE. 3. STABILIZE BARE AREAS IMMEDIATELY AFTER WORK TAKES PLACE. TOP STABILIZE BARE AREAS IMMEDIATELY AFTER WORK TAKES PLACE. TOP  BARE AREAS IMMEDIATELY AFTER WORK TAKES PLACE. TOP BARE AREAS IMMEDIATELY AFTER WORK TAKES PLACE. TOP  AREAS IMMEDIATELY AFTER WORK TAKES PLACE. TOP AREAS IMMEDIATELY AFTER WORK TAKES PLACE. TOP  IMMEDIATELY AFTER WORK TAKES PLACE. TOP IMMEDIATELY AFTER WORK TAKES PLACE. TOP  AFTER WORK TAKES PLACE. TOP AFTER WORK TAKES PLACE. TOP  WORK TAKES PLACE. TOP WORK TAKES PLACE. TOP  TAKES PLACE. TOP TAKES PLACE. TOP  PLACE. TOP PLACE. TOP  TOP TOP THESE AREAS WITH VEGETATIVE COVER PER PLAN.   4. DIVERT STREAM AROUND THE WORK AREA BY USE OF COFFERDAM AND DIVERT STREAM AROUND THE WORK AREA BY USE OF COFFERDAM AND  STREAM AROUND THE WORK AREA BY USE OF COFFERDAM AND STREAM AROUND THE WORK AREA BY USE OF COFFERDAM AND  AROUND THE WORK AREA BY USE OF COFFERDAM AND AROUND THE WORK AREA BY USE OF COFFERDAM AND  THE WORK AREA BY USE OF COFFERDAM AND THE WORK AREA BY USE OF COFFERDAM AND  WORK AREA BY USE OF COFFERDAM AND WORK AREA BY USE OF COFFERDAM AND  AREA BY USE OF COFFERDAM AND AREA BY USE OF COFFERDAM AND  BY USE OF COFFERDAM AND BY USE OF COFFERDAM AND  USE OF COFFERDAM AND USE OF COFFERDAM AND  OF COFFERDAM AND OF COFFERDAM AND  COFFERDAM AND COFFERDAM AND  AND AND PUMPS AS SHOWN ON THE DRAWINGS. 5. DEWATER THE WORK AREA USING GEOTEXTILE FILTER BAG (DIRT BAG). SEE DEWATER THE WORK AREA USING GEOTEXTILE FILTER BAG (DIRT BAG). SEE  THE WORK AREA USING GEOTEXTILE FILTER BAG (DIRT BAG). SEE THE WORK AREA USING GEOTEXTILE FILTER BAG (DIRT BAG). SEE  WORK AREA USING GEOTEXTILE FILTER BAG (DIRT BAG). SEE WORK AREA USING GEOTEXTILE FILTER BAG (DIRT BAG). SEE  AREA USING GEOTEXTILE FILTER BAG (DIRT BAG). SEE AREA USING GEOTEXTILE FILTER BAG (DIRT BAG). SEE  USING GEOTEXTILE FILTER BAG (DIRT BAG). SEE USING GEOTEXTILE FILTER BAG (DIRT BAG). SEE  GEOTEXTILE FILTER BAG (DIRT BAG). SEE GEOTEXTILE FILTER BAG (DIRT BAG). SEE  FILTER BAG (DIRT BAG). SEE FILTER BAG (DIRT BAG). SEE  BAG (DIRT BAG). SEE BAG (DIRT BAG). SEE  (DIRT BAG). SEE (DIRT BAG). SEE  BAG). SEE BAG). SEE  SEE SEE GENERAL NOTES FOR STREAM DIVERSION FOR MORE INFORMATION. 6. INSPECT ALL EROSION AND SEDIMENT CONTROL MEASURES FOR DAMAGE INSPECT ALL EROSION AND SEDIMENT CONTROL MEASURES FOR DAMAGE  ALL EROSION AND SEDIMENT CONTROL MEASURES FOR DAMAGE ALL EROSION AND SEDIMENT CONTROL MEASURES FOR DAMAGE  EROSION AND SEDIMENT CONTROL MEASURES FOR DAMAGE EROSION AND SEDIMENT CONTROL MEASURES FOR DAMAGE  AND SEDIMENT CONTROL MEASURES FOR DAMAGE AND SEDIMENT CONTROL MEASURES FOR DAMAGE  SEDIMENT CONTROL MEASURES FOR DAMAGE SEDIMENT CONTROL MEASURES FOR DAMAGE  CONTROL MEASURES FOR DAMAGE CONTROL MEASURES FOR DAMAGE  MEASURES FOR DAMAGE MEASURES FOR DAMAGE  FOR DAMAGE FOR DAMAGE  DAMAGE DAMAGE EVERY SEVEN DAYS & AFTER EVERY RAIN EVENT. MAKE ALL REPAIRS  SEVEN DAYS & AFTER EVERY RAIN EVENT. MAKE ALL REPAIRS SEVEN DAYS & AFTER EVERY RAIN EVENT. MAKE ALL REPAIRS  DAYS & AFTER EVERY RAIN EVENT. MAKE ALL REPAIRS DAYS & AFTER EVERY RAIN EVENT. MAKE ALL REPAIRS  & AFTER EVERY RAIN EVENT. MAKE ALL REPAIRS & AFTER EVERY RAIN EVENT. MAKE ALL REPAIRS  AFTER EVERY RAIN EVENT. MAKE ALL REPAIRS AFTER EVERY RAIN EVENT. MAKE ALL REPAIRS  EVERY RAIN EVENT. MAKE ALL REPAIRS EVERY RAIN EVENT. MAKE ALL REPAIRS  RAIN EVENT. MAKE ALL REPAIRS RAIN EVENT. MAKE ALL REPAIRS  EVENT. MAKE ALL REPAIRS EVENT. MAKE ALL REPAIRS  MAKE ALL REPAIRS MAKE ALL REPAIRS  ALL REPAIRS ALL REPAIRS  REPAIRS REPAIRS IMMEDIATELY. REMOVE SEDIMENT FROM THE UP-SLOPE FACE OF THE SILT  REMOVE SEDIMENT FROM THE UP-SLOPE FACE OF THE SILT REMOVE SEDIMENT FROM THE UP-SLOPE FACE OF THE SILT  SEDIMENT FROM THE UP-SLOPE FACE OF THE SILT SEDIMENT FROM THE UP-SLOPE FACE OF THE SILT  FROM THE UP-SLOPE FACE OF THE SILT FROM THE UP-SLOPE FACE OF THE SILT  THE UP-SLOPE FACE OF THE SILT THE UP-SLOPE FACE OF THE SILT  UP-SLOPE FACE OF THE SILT UP-SLOPE FACE OF THE SILT  FACE OF THE SILT FACE OF THE SILT  OF THE SILT OF THE SILT  THE SILT THE SILT  SILT SILT FENCE BEFORE IT ACCUMULATES TO A HEIGHT EQUAL TO 1/3  THE HEIGHT  BEFORE IT ACCUMULATES TO A HEIGHT EQUAL TO 1/3  THE HEIGHT BEFORE IT ACCUMULATES TO A HEIGHT EQUAL TO 1/3  THE HEIGHT  IT ACCUMULATES TO A HEIGHT EQUAL TO 1/3  THE HEIGHT IT ACCUMULATES TO A HEIGHT EQUAL TO 1/3  THE HEIGHT  ACCUMULATES TO A HEIGHT EQUAL TO 1/3  THE HEIGHT ACCUMULATES TO A HEIGHT EQUAL TO 1/3  THE HEIGHT  TO A HEIGHT EQUAL TO 1/3  THE HEIGHT TO A HEIGHT EQUAL TO 1/3  THE HEIGHT  A HEIGHT EQUAL TO 1/3  THE HEIGHT A HEIGHT EQUAL TO 1/3  THE HEIGHT  HEIGHT EQUAL TO 1/3  THE HEIGHT HEIGHT EQUAL TO 1/3  THE HEIGHT  EQUAL TO 1/3  THE HEIGHT EQUAL TO 1/3  THE HEIGHT  TO 1/3  THE HEIGHT TO 1/3  THE HEIGHT  1/3  THE HEIGHT 1/3  THE HEIGHT   THE HEIGHT  THE HEIGHT THE HEIGHT  HEIGHT HEIGHT OF THE FENCE. IF FENCE FABRIC TEARS, BEGINS TO DECOMPOSE, OR IN  THE FENCE. IF FENCE FABRIC TEARS, BEGINS TO DECOMPOSE, OR IN THE FENCE. IF FENCE FABRIC TEARS, BEGINS TO DECOMPOSE, OR IN  FENCE. IF FENCE FABRIC TEARS, BEGINS TO DECOMPOSE, OR IN FENCE. IF FENCE FABRIC TEARS, BEGINS TO DECOMPOSE, OR IN  IF FENCE FABRIC TEARS, BEGINS TO DECOMPOSE, OR IN IF FENCE FABRIC TEARS, BEGINS TO DECOMPOSE, OR IN  FENCE FABRIC TEARS, BEGINS TO DECOMPOSE, OR IN FENCE FABRIC TEARS, BEGINS TO DECOMPOSE, OR IN  FABRIC TEARS, BEGINS TO DECOMPOSE, OR IN FABRIC TEARS, BEGINS TO DECOMPOSE, OR IN  TEARS, BEGINS TO DECOMPOSE, OR IN TEARS, BEGINS TO DECOMPOSE, OR IN  BEGINS TO DECOMPOSE, OR IN BEGINS TO DECOMPOSE, OR IN  TO DECOMPOSE, OR IN TO DECOMPOSE, OR IN  DECOMPOSE, OR IN DECOMPOSE, OR IN  OR IN OR IN  IN IN ANY WAY BECOMES INEFFECTIVE, REPLACE THE AFFECTED SECTION OF  WAY BECOMES INEFFECTIVE, REPLACE THE AFFECTED SECTION OF WAY BECOMES INEFFECTIVE, REPLACE THE AFFECTED SECTION OF  BECOMES INEFFECTIVE, REPLACE THE AFFECTED SECTION OF BECOMES INEFFECTIVE, REPLACE THE AFFECTED SECTION OF  INEFFECTIVE, REPLACE THE AFFECTED SECTION OF INEFFECTIVE, REPLACE THE AFFECTED SECTION OF  REPLACE THE AFFECTED SECTION OF REPLACE THE AFFECTED SECTION OF  THE AFFECTED SECTION OF THE AFFECTED SECTION OF  AFFECTED SECTION OF AFFECTED SECTION OF  SECTION OF SECTION OF  OF OF FENCE IMMEDIATELY.  7. ALL DISTURBED AREAS SHALL BE RESTORED AND STABILIZED PRIOR TO ALL DISTURBED AREAS SHALL BE RESTORED AND STABILIZED PRIOR TO  DISTURBED AREAS SHALL BE RESTORED AND STABILIZED PRIOR TO DISTURBED AREAS SHALL BE RESTORED AND STABILIZED PRIOR TO  AREAS SHALL BE RESTORED AND STABILIZED PRIOR TO AREAS SHALL BE RESTORED AND STABILIZED PRIOR TO  SHALL BE RESTORED AND STABILIZED PRIOR TO SHALL BE RESTORED AND STABILIZED PRIOR TO  BE RESTORED AND STABILIZED PRIOR TO BE RESTORED AND STABILIZED PRIOR TO  RESTORED AND STABILIZED PRIOR TO RESTORED AND STABILIZED PRIOR TO  AND STABILIZED PRIOR TO AND STABILIZED PRIOR TO  STABILIZED PRIOR TO STABILIZED PRIOR TO  PRIOR TO PRIOR TO  TO TO REMOVAL OF STREAM DIVERSION BARRIERS. 8. REMOVE SILT FENCE AFTER DISTURBED AREAS HAVE AT LEAST 80% REMOVE SILT FENCE AFTER DISTURBED AREAS HAVE AT LEAST 80%  SILT FENCE AFTER DISTURBED AREAS HAVE AT LEAST 80% SILT FENCE AFTER DISTURBED AREAS HAVE AT LEAST 80%  FENCE AFTER DISTURBED AREAS HAVE AT LEAST 80% FENCE AFTER DISTURBED AREAS HAVE AT LEAST 80%  AFTER DISTURBED AREAS HAVE AT LEAST 80% AFTER DISTURBED AREAS HAVE AT LEAST 80%  DISTURBED AREAS HAVE AT LEAST 80% DISTURBED AREAS HAVE AT LEAST 80%  AREAS HAVE AT LEAST 80% AREAS HAVE AT LEAST 80%  HAVE AT LEAST 80% HAVE AT LEAST 80%  AT LEAST 80% AT LEAST 80%  LEAST 80% LEAST 80%  80% 80% VEGETATION ESTABLISHED. 9. RE-COMPACT SOIL DISTURBED BY SILT FENCE INSTALLATION AND REMOVAL RE-COMPACT SOIL DISTURBED BY SILT FENCE INSTALLATION AND REMOVAL  SOIL DISTURBED BY SILT FENCE INSTALLATION AND REMOVAL SOIL DISTURBED BY SILT FENCE INSTALLATION AND REMOVAL  DISTURBED BY SILT FENCE INSTALLATION AND REMOVAL DISTURBED BY SILT FENCE INSTALLATION AND REMOVAL  BY SILT FENCE INSTALLATION AND REMOVAL BY SILT FENCE INSTALLATION AND REMOVAL  SILT FENCE INSTALLATION AND REMOVAL SILT FENCE INSTALLATION AND REMOVAL  FENCE INSTALLATION AND REMOVAL FENCE INSTALLATION AND REMOVAL  INSTALLATION AND REMOVAL INSTALLATION AND REMOVAL  AND REMOVAL AND REMOVAL  REMOVAL REMOVAL AND REVEGETATE AS SPECIFIED.
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ROCK CROSS VANE PER NYSDOT 620.30010001 (TYP)

AutoCAD SHX Text
1. TOWN TO SECURE ACCESS EASEMENTS FOR CONSTRUCTION & MAINTENANCE TOWN TO SECURE ACCESS EASEMENTS FOR CONSTRUCTION & MAINTENANCE  TO SECURE ACCESS EASEMENTS FOR CONSTRUCTION & MAINTENANCE TO SECURE ACCESS EASEMENTS FOR CONSTRUCTION & MAINTENANCE  SECURE ACCESS EASEMENTS FOR CONSTRUCTION & MAINTENANCE SECURE ACCESS EASEMENTS FOR CONSTRUCTION & MAINTENANCE  ACCESS EASEMENTS FOR CONSTRUCTION & MAINTENANCE ACCESS EASEMENTS FOR CONSTRUCTION & MAINTENANCE  EASEMENTS FOR CONSTRUCTION & MAINTENANCE EASEMENTS FOR CONSTRUCTION & MAINTENANCE  FOR CONSTRUCTION & MAINTENANCE FOR CONSTRUCTION & MAINTENANCE  CONSTRUCTION & MAINTENANCE CONSTRUCTION & MAINTENANCE  & MAINTENANCE & MAINTENANCE  MAINTENANCE MAINTENANCE PRIOR TO THE START OF CONSTRUCTION. A. THE NORTHWEST CROSSING MAY BE ACCESSED BY ELM TREE PATH FROM THE NORTHWEST CROSSING MAY BE ACCESSED BY ELM TREE PATH FROM  NORTHWEST CROSSING MAY BE ACCESSED BY ELM TREE PATH FROM NORTHWEST CROSSING MAY BE ACCESSED BY ELM TREE PATH FROM  CROSSING MAY BE ACCESSED BY ELM TREE PATH FROM CROSSING MAY BE ACCESSED BY ELM TREE PATH FROM  MAY BE ACCESSED BY ELM TREE PATH FROM MAY BE ACCESSED BY ELM TREE PATH FROM  BE ACCESSED BY ELM TREE PATH FROM BE ACCESSED BY ELM TREE PATH FROM  ACCESSED BY ELM TREE PATH FROM ACCESSED BY ELM TREE PATH FROM  BY ELM TREE PATH FROM BY ELM TREE PATH FROM  ELM TREE PATH FROM ELM TREE PATH FROM  TREE PATH FROM TREE PATH FROM  PATH FROM PATH FROM  FROM FROM THE NORTH AND FOSTER BROOK PATH ON THE SOUTH (PENDING ACCESS  NORTH AND FOSTER BROOK PATH ON THE SOUTH (PENDING ACCESS NORTH AND FOSTER BROOK PATH ON THE SOUTH (PENDING ACCESS  AND FOSTER BROOK PATH ON THE SOUTH (PENDING ACCESS AND FOSTER BROOK PATH ON THE SOUTH (PENDING ACCESS  FOSTER BROOK PATH ON THE SOUTH (PENDING ACCESS FOSTER BROOK PATH ON THE SOUTH (PENDING ACCESS  BROOK PATH ON THE SOUTH (PENDING ACCESS BROOK PATH ON THE SOUTH (PENDING ACCESS  PATH ON THE SOUTH (PENDING ACCESS PATH ON THE SOUTH (PENDING ACCESS  ON THE SOUTH (PENDING ACCESS ON THE SOUTH (PENDING ACCESS  THE SOUTH (PENDING ACCESS THE SOUTH (PENDING ACCESS  SOUTH (PENDING ACCESS SOUTH (PENDING ACCESS  (PENDING ACCESS (PENDING ACCESS  ACCESS ACCESS EASEMENTS) B. THE SOUTHEAST SITE MAY BE ACCESSED FROM EICHLER WAY JUST THE SOUTHEAST SITE MAY BE ACCESSED FROM EICHLER WAY JUST  SOUTHEAST SITE MAY BE ACCESSED FROM EICHLER WAY JUST SOUTHEAST SITE MAY BE ACCESSED FROM EICHLER WAY JUST  SITE MAY BE ACCESSED FROM EICHLER WAY JUST SITE MAY BE ACCESSED FROM EICHLER WAY JUST  MAY BE ACCESSED FROM EICHLER WAY JUST MAY BE ACCESSED FROM EICHLER WAY JUST  BE ACCESSED FROM EICHLER WAY JUST BE ACCESSED FROM EICHLER WAY JUST  ACCESSED FROM EICHLER WAY JUST ACCESSED FROM EICHLER WAY JUST  FROM EICHLER WAY JUST FROM EICHLER WAY JUST  EICHLER WAY JUST EICHLER WAY JUST  WAY JUST WAY JUST  JUST JUST NORTH OF THE BRIDGE OVER FOSTER BROOK ALONG THE NORTHERN  OF THE BRIDGE OVER FOSTER BROOK ALONG THE NORTHERN OF THE BRIDGE OVER FOSTER BROOK ALONG THE NORTHERN  THE BRIDGE OVER FOSTER BROOK ALONG THE NORTHERN THE BRIDGE OVER FOSTER BROOK ALONG THE NORTHERN  BRIDGE OVER FOSTER BROOK ALONG THE NORTHERN BRIDGE OVER FOSTER BROOK ALONG THE NORTHERN  OVER FOSTER BROOK ALONG THE NORTHERN OVER FOSTER BROOK ALONG THE NORTHERN  FOSTER BROOK ALONG THE NORTHERN FOSTER BROOK ALONG THE NORTHERN  BROOK ALONG THE NORTHERN BROOK ALONG THE NORTHERN  ALONG THE NORTHERN ALONG THE NORTHERN  THE NORTHERN THE NORTHERN  NORTHERN NORTHERN BANK OF FOSTER BROOK. A CONSTRUCTION ACCESS DRIVE WILL NEED TO  OF FOSTER BROOK. A CONSTRUCTION ACCESS DRIVE WILL NEED TO OF FOSTER BROOK. A CONSTRUCTION ACCESS DRIVE WILL NEED TO  FOSTER BROOK. A CONSTRUCTION ACCESS DRIVE WILL NEED TO FOSTER BROOK. A CONSTRUCTION ACCESS DRIVE WILL NEED TO  BROOK. A CONSTRUCTION ACCESS DRIVE WILL NEED TO BROOK. A CONSTRUCTION ACCESS DRIVE WILL NEED TO  A CONSTRUCTION ACCESS DRIVE WILL NEED TO A CONSTRUCTION ACCESS DRIVE WILL NEED TO  CONSTRUCTION ACCESS DRIVE WILL NEED TO CONSTRUCTION ACCESS DRIVE WILL NEED TO  ACCESS DRIVE WILL NEED TO ACCESS DRIVE WILL NEED TO  DRIVE WILL NEED TO DRIVE WILL NEED TO  WILL NEED TO WILL NEED TO  NEED TO NEED TO  TO TO BE CONSTRUCTED. 2. CONTRACTOR TO CONSTRUCT CONSTRUCTION ACCESS DRIVES REQUIRED TO CONTRACTOR TO CONSTRUCT CONSTRUCTION ACCESS DRIVES REQUIRED TO  TO CONSTRUCT CONSTRUCTION ACCESS DRIVES REQUIRED TO TO CONSTRUCT CONSTRUCTION ACCESS DRIVES REQUIRED TO  CONSTRUCT CONSTRUCTION ACCESS DRIVES REQUIRED TO CONSTRUCT CONSTRUCTION ACCESS DRIVES REQUIRED TO  CONSTRUCTION ACCESS DRIVES REQUIRED TO CONSTRUCTION ACCESS DRIVES REQUIRED TO  ACCESS DRIVES REQUIRED TO ACCESS DRIVES REQUIRED TO  DRIVES REQUIRED TO DRIVES REQUIRED TO  REQUIRED TO REQUIRED TO  TO TO PERFORM THE WORK. THIS INCLUDES BUT IS NOT LIMITED TO ACCESS ROAD   THE WORK. THIS INCLUDES BUT IS NOT LIMITED TO ACCESS ROAD  THE WORK. THIS INCLUDES BUT IS NOT LIMITED TO ACCESS ROAD   WORK. THIS INCLUDES BUT IS NOT LIMITED TO ACCESS ROAD  WORK. THIS INCLUDES BUT IS NOT LIMITED TO ACCESS ROAD   THIS INCLUDES BUT IS NOT LIMITED TO ACCESS ROAD  THIS INCLUDES BUT IS NOT LIMITED TO ACCESS ROAD   INCLUDES BUT IS NOT LIMITED TO ACCESS ROAD  INCLUDES BUT IS NOT LIMITED TO ACCESS ROAD   BUT IS NOT LIMITED TO ACCESS ROAD  BUT IS NOT LIMITED TO ACCESS ROAD   IS NOT LIMITED TO ACCESS ROAD  IS NOT LIMITED TO ACCESS ROAD   NOT LIMITED TO ACCESS ROAD  NOT LIMITED TO ACCESS ROAD   LIMITED TO ACCESS ROAD  LIMITED TO ACCESS ROAD   TO ACCESS ROAD  TO ACCESS ROAD   ACCESS ROAD  ACCESS ROAD   ROAD  ROAD  CONSTRUCTION AND SELECTIVE CLEARING. CONTRACTOR TO RESTORE SITE  AND SELECTIVE CLEARING. CONTRACTOR TO RESTORE SITE AND SELECTIVE CLEARING. CONTRACTOR TO RESTORE SITE  SELECTIVE CLEARING. CONTRACTOR TO RESTORE SITE SELECTIVE CLEARING. CONTRACTOR TO RESTORE SITE  CLEARING. CONTRACTOR TO RESTORE SITE CLEARING. CONTRACTOR TO RESTORE SITE  CONTRACTOR TO RESTORE SITE CONTRACTOR TO RESTORE SITE  TO RESTORE SITE TO RESTORE SITE  RESTORE SITE RESTORE SITE  SITE SITE AND SITE ACCESS TO ORIGINAL CONDITIONS UPON COMPLETION OF THE  SITE ACCESS TO ORIGINAL CONDITIONS UPON COMPLETION OF THE SITE ACCESS TO ORIGINAL CONDITIONS UPON COMPLETION OF THE  ACCESS TO ORIGINAL CONDITIONS UPON COMPLETION OF THE ACCESS TO ORIGINAL CONDITIONS UPON COMPLETION OF THE  TO ORIGINAL CONDITIONS UPON COMPLETION OF THE TO ORIGINAL CONDITIONS UPON COMPLETION OF THE  ORIGINAL CONDITIONS UPON COMPLETION OF THE ORIGINAL CONDITIONS UPON COMPLETION OF THE  CONDITIONS UPON COMPLETION OF THE CONDITIONS UPON COMPLETION OF THE  UPON COMPLETION OF THE UPON COMPLETION OF THE  COMPLETION OF THE COMPLETION OF THE  OF THE OF THE  THE THE PROJECT.
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SCALE:
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N.T.S.

AutoCAD SHX Text
ONCE THE NEW FORCEMAIN IS INSTALLED, TESTED, AND COMMISSIONED, REMOVE ALL EXISTING FORCEMAIN INFRASTRUCTURE NO LONGER IN SERVICE INCLUDING CONCRETE PILLARS (TYP)

AutoCAD SHX Text
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1. PIPE BEDDING & PIPE ZONE BACKFILL SHALL BE A NATURAL RUN-OF-BANK (R.O.B.) SAND OR A MIXTURE OF CRUSHED STONE AND GRAVEL, FREE OF SOFT, NONDURABLE PARTICLES, ORGANIC MATERIALS AND ELONGATED PARTICLES, AND SHALL BE WELL GRADED FROM FINE TO COARSE PARTICLES.  BEDDING GRADATIONS SHALL BE APPROVED BY THE ENGINEER AND SHALL MEET THE FOLLOWING GRADATION REQUIREMENTS: SIEVE DESIGNATION           % PASSING            % PASSING % PASSING       3/4"                     100%      NO. 40                    0-70%      NO. 200                   0-10% 2. TRENCH BACKFILL SHALL BE A NATURAL RUN-OF-BANK (R.O.B.) OR TRENCH BACKFILL SHALL BE A NATURAL RUN-OF-BANK (R.O.B.) OR PROCESSED GRAVEL, OR EXCAVATED MATERIAL FREE OF SOFT, NONDURABLE PARTICLES, ORGANIC MATERIALS AND ELONGATED PARTICLES, AND SHALL BE WELL GRADED FROM FINE TO COARSE PARTICLES.  TRENCH BACKFILL GRADATIONS SHALL BE APPROVED BY THE ENGINEER AND SHALL MEET THE FOLLOWING GRADATION REQUIREMENTS:  SIEVE DESIGNATION           % PASSING            % PASSING % PASSING         4"                     100%      NO. 40                    0-70%      NO. 200                   0-10% IN NON-TRAFFIC UNPAVED AREAS TRENCH BACKFILL CAN BE MATERIALS EXCAVATED FROM THE TRENCH AS APPROVED BY THE ENGINEER AND COMPACTED TO 90% MODIFIED PROCTOR. 3. INSTALL CONTINUOUS DETECTABLE MARKING TAPE DURING BACKFILLING OF INSTALL CONTINUOUS DETECTABLE MARKING TAPE DURING BACKFILLING OF TRENCH FOR UNDERGROUND PIPING. LOCATE TAPE 12" BELOW FINISHED GRADE, DIRECTLY OVER PIPING, EXCEPT 6" BELOW SUBGRADE UNDER PAVEMENTS & SLAB. 4. TRENCHING SHALL BE IMPLEMENTED IN ACCORDANCE WITH O.S.H.A. STANDARDS. TRENCHING SHALL BE IMPLEMENTED IN ACCORDANCE WITH O.S.H.A. STANDARDS. 5. 5'-0" MIN COVER SHALL BE APPLIED TO SANITARY SEWER FORCE MAINS ONLY.5'-0" MIN COVER SHALL BE APPLIED TO SANITARY SEWER FORCE MAINS ONLY.
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1. SEDIMENT COLLECTION BAG SHALL BE EQUAL TO DIRTBAG®  55, AS MARKETED BY ACF ENVIRONMENTAL. SEDIMENT COLLECTION BAG SHALL BE EQUAL TO DIRTBAG®  55, AS MARKETED BY ACF ENVIRONMENTAL. 55, AS MARKETED BY ACF ENVIRONMENTAL. RICHMOND. VIRGINIA (800-448-3636). OR APPROVED EQUIVALENT.  2. SEDIMENT COLLECTION BAG SHALL BE A NONWOVEN BAG SEWN WITH HIGH STRENGTH THREAD. THE SEAMS SEDIMENT COLLECTION BAG SHALL BE A NONWOVEN BAG SEWN WITH HIGH STRENGTH THREAD. THE SEAMS SHALL BE HIGH STRENGTH, DOUBLE STITCHED, "J" TYPE SEAMS. 3. BAGS SHALL HAVE SEWN IN FILL SPOUT LARGE ENOUGH TO ACCOMMODATE UP TO A 4" DISCHARGE HOSE. BAGS SHALL HAVE SEWN IN FILL SPOUT LARGE ENOUGH TO ACCOMMODATE UP TO A 4" DISCHARGE HOSE. FILL SPOUT SHALL HAVE HIGH STRENGTH STRAPPING TO HOLD HOSE IN PLACE AND PREVENT PUMPED WATER FROM ESCAPING WITHOUT BEING FILTERED. 4. SEDIMENT COLLECTION BAGS SHALL BE INSTALLED IN ACCORDANCE WITH THE MANUFACTURERS SEDIMENT COLLECTION BAGS SHALL BE INSTALLED IN ACCORDANCE WITH THE MANUFACTURERS INSTRUCTIONS, OR AS DIRECTED BY THE ENGINEER. 5. SEDIMENT COLLECTED SHALL BE DISPOSED OF AT AN APPROPRIATE FACILITY. SEDIMENT COLLECTED SHALL BE DISPOSED OF AT AN APPROPRIATE FACILITY. 6. SEDIMENT COLLECTION BAGS SHALL BE REMOVED AND REPLACED UNDER ANY OF THE FOLLOWING SEDIMENT COLLECTION BAGS SHALL BE REMOVED AND REPLACED UNDER ANY OF THE FOLLOWING CONDITIONS: WHEN BAGS ARE FULL.  WHEN BAGS HAVE BEEN IN PLACE FOR MORE THAN 30 DAYS (REMOVAL REQUIRED DUE TO ULTRAVIOLET DETERIORATION). WHEN BAGS ARE DAMAGED. 4. ALL SEDIMENT COLLECTION BAGS SHALL BE INSPECTED DAILY BY THE CONTRACTOR. ALL SEDIMENT COLLECTION BAGS SHALL BE INSPECTED DAILY BY THE CONTRACTOR. 5. CARE SHALL BE TAKEN DURING REMOVAL TO MINIMIZE LOSS OF ENTRAPPED SEDIMENT.CARE SHALL BE TAKEN DURING REMOVAL TO MINIMIZE LOSS OF ENTRAPPED SEDIMENT.
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1. THE COMPLETE PROPOSED SEWAGE FORCE MAIN INCLUDING THE COMPLETE PROPOSED SEWAGE FORCE MAIN INCLUDING VALVES, FITTINGS, AND CONNECTIONS, SHALL BE TESTED FOR LEAKAGE. 2. THE SYSTEM SHALL BE PRESSURIZED TO 1.5 TIMES THE THE SYSTEM SHALL BE PRESSURIZED TO 1.5 TIMES THE PIPE WORKING PRESSURE AT THE LOWEST P0INT OF THE MAIN OR 100 PSI, WHICHEVER IS GREATER. AFTER THIS PRESSURE, ±5 PSI, HAS BEEN MAINTAINED SUCCESSFULLYFOR ONE HOUR, THE LEAKAGE TEST SHALL BE PERFORMED FOR A PERIOD OF NO LESS THAN 2 HOURS. HYDROSTATIC TESTS SHALL BE PERFORMED AND SUCCESSFUL TEST RESULTS DERIVED IN ACCORDANCE WITH AWWA C 600-05, SECTION 5. IN NO CASE SHALL THE TEST PRESSURE EXCEED THE DESIGN PRESSURE LIMITS FOR ANY PIPE, THRUST RESTRAINT, FITTINGS, VALVES OR OTHER APPURTENANCE OF THE TEST SECTION. 3. IF THE LEAKAGE IN THE SYSTEM EXCEEDS THE SPECIFIED IF THE LEAKAGE IN THE SYSTEM EXCEEDS THE SPECIFIED AMOUNT, MAKE ANY REPAIRS OR REPLACEMENTS NECESSARY TO REDUCE THE LEAKAGE TO THE REQUIRED LIMITS AND RETEST THE SYSTEM. THE MAXIMUM ALLOWABLE LEAKAGE SHALL BE AS SHOWN IN THE FOLLOWING TABLE: ALLOWABLE LEAKAGE IN GALLONS PER 1000 FT OF PIPELINE (GPH). AVG. TEST PRESSURE    NOMINAL PIPE DIAMETER-IN. PSI       2   4   6     4   6     6    450 0.29 0.57  0.86  0.29 0.57  0.86  0.57  0.86  0.86  400  0.27 0.54  0.81   0.27 0.54  0.81   0.54  0.81   0.81   350  0.26 0.51  0.76   0.26 0.51  0.76   0.51  0.76   0.76   300 0.24 0.47  0.70   0.24 0.47  0.70   0.47  0.70   0.70   275 0.23 0.45  0.67  0.23 0.45  0.67  0.45  0.67  0.67  250  0.22 0.43  0.64   0.22 0.43  0.64   0.43  0.64   0.64   225  0.21 0.41  0.61   0.21 0.41  0.61   0.41  0.61   0.61   200  0.19 0.38  0.57   0.19 0.38  0.57   0.38  0.57   0.57   175  0.18 0.36  0.54   0.18 0.36  0.54   0.36  0.54   0.54   150  0.17 0.33  0.50  0.17 0.33  0.50  0.33  0.50  0.50  125  0.15 0.30  0.45   0.15 0.30  0.45   0.30  0.45   0.45   100  0.14 0.27  0.41  0.14 0.27  0.41  0.27  0.41  0.41  
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1. WOVEN WIRE FENCE TO BE FASTENED SECURELY TO FENCE POSTS WITH WIRE TIES WOVEN WIRE FENCE TO BE FASTENED SECURELY TO FENCE POSTS WITH WIRE TIES OR STAPLES. POSTS SHALL BE STEEL "T" OR "U" TYPE OR HARDWOOD. 2. FILTER FABRIC TO BE FASTENED SECURELY TO WOVEN WIRE FENCE WITH TIES FILTER FABRIC TO BE FASTENED SECURELY TO WOVEN WIRE FENCE WITH TIES SPACED EVERY 24" AT TOP AND MID SECTION. FENCE SHALL BE WOVEN WIRE, 6" MAX MESH OPENING. 3. WHEN TWO SECTIONS OF FILTER FABRIC ADJOIN EACH OTHER THEY SHALL BE WHEN TWO SECTIONS OF FILTER FABRIC ADJOIN EACH OTHER THEY SHALL BE OVERLAPPED BY 6" AND FOLDED. 4. MAINTENANCE SHALL BE PERFORMED AS NEEDED AND MATERIALS REMOVED WHEN MAINTENANCE SHALL BE PERFORMED AS NEEDED AND MATERIALS REMOVED WHEN "BULGES" DEVELOP IN THE SILT FENCE. 5. MAXIMUM DRAINAGE AREA FOR OVERLAND FLOW TO A SILT FENCE SHALL NOT MAXIMUM DRAINAGE AREA FOR OVERLAND FLOW TO A SILT FENCE SHALL NOT EXCEED 1/4 ACRE PER 100 FEET OF FENCE. 6. SILT FENCE SHALL BE USED WHERE EROSION COULD OCCUR IN THE FORM OF SILT FENCE SHALL BE USED WHERE EROSION COULD OCCUR IN THE FORM OF SHEET EROSION. 7. SILT FENCE SHALL NOT BE USED WHEN A CONCENTRATION OF WATER IS FLOWING SILT FENCE SHALL NOT BE USED WHEN A CONCENTRATION OF WATER IS FLOWING TO THE BARRIER. 8. MAXIMUM ALLOWABLE SLOPE LENGTHS CONTRIBUTING RUN-OFF TO A SILT FENCE MAXIMUM ALLOWABLE SLOPE LENGTHS CONTRIBUTING RUN-OFF TO A SILT FENCE ARE:   SLOPE STEEPNESS            MAXIMUM SLOPE LENGTH(FT)                  2:1                             25                3:1                             50                4:1                             75                5:1 OR FLATTER                 100               
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MATERIALS 1. ROCK VANES AND CROSS VANES SHALL BE CONSTRUCTED OF STONE MEETING THE ROCK VANES AND CROSS VANES SHALL BE CONSTRUCTED OF STONE MEETING THE REQUIREMENTS OF §620-2.01 OF THE STANDARD SPECIFICATIONS. CONSIDERATION SHOULD BE GIVEN TO OBTAINING STONE THAT IS SIMILAR IN COLOR AND TEXTURE TO THE NATIVE STONE IN THE PROJECT AREA. UNLESS OTHERWISE SPECIFIED ON THE PLANS, STONE USED FOR THE CONSTRUCTION OF ROCK VANES AND CROSS VANES SHALL BE SHAPED AS NEARLY AS PRACTICABLE IN THE FORM OF RIGHT RECTANGULAR PRISMS. STONES SHALL MEET THE FOLLOWING SIZE REQUIREMENTS. 2. A CROSS VANE, SHALL CONSIST OF TWO ROCK VANES ON EITHER SIDE OF THE A CROSS VANE, SHALL CONSIST OF TWO ROCK VANES ON EITHER SIDE OF THE STREAM, THE UPSTREAM ENDS OF WHICH ARE JOINED BY A SILL CONSTRUCTED IN THE STREAM CHANNEL.  3. ROCK VANES SHALL BE CONSTRUCTED SO THAT ADJOINING ROCKS SLOPE DOWN, ROCK VANES SHALL BE CONSTRUCTED SO THAT ADJOINING ROCKS SLOPE DOWN, IN AN UPSTREAM DIRECTION, FROM THE STREAM BANK FULL ELEVATION TO THE STREAM INVERT. THE ROCK VANE IS TYPICALLY SET AT AN ANGLE OF 20-30 DEGREES TO THE STREAM BANK, WITH THE UPSTREAM END LOCATED APPROXIMATELY ONE THIRD THE CHANNEL WIDTH FROM THE STREAM BANK. THE DOWNSTREAM END OF THE ROCK VANE SHALL BE KEYED INTO THE STREAM BANK A MINIMUM OF 8 FEET. THE UPSTREAM END OF THE ROCK VANE IS KEYED INTO THE STREAM BED AT THE DESIGN INVERT ELEVATION OF THE STREAM BED.  4. CROSS VANES AND ROCK VANES ARE COMPRISED OF TWO LAYERS OF ROCK: CROSS VANES AND ROCK VANES ARE COMPRISED OF TWO LAYERS OF ROCK: FOOTER ROCKS AND VANE ROCKS. FOOTER ROCKS SHALL BE THE SAME SIZE OR LARGER THAN THE VANE ROCKS WHICH REST ON THEM, AND SHALL BE SET TO PROVIDE A STABLE BASE FOR THE VANE ROCKS. CONSIDERATION SHALL BE GIVEN TO THE AVAILABLE SIZES OF FOOTER AND VANE ROCKS TO ENSURE THE VANE ROCKS SHALL HAVE A SMOOTH FINISHED GRADE. TO ENSURE PROPER PLACEMENT, THE CONTRACTOR SHALL HAVE AN EXCAVATOR OF A SUITABLE SIZE, AND CONTAINING A THUMB, OR OTHER EQUIPMENT ACCEPTABLE TO THE ENGINEER, CAPABLE OF CAREFULLY PLACING ROCKS AT PRECISE LOCATIONS. THE CONTRACTOR SHALL CHINK ALL VOIDS BETWEEN ROCKS SUCH THAT NO VOIDS GREATER THAN 4 INCHES IN SIZE WILL BE PRESENT.       5. SILLS SHALL BE CONSTRUCTED SIMILARLY TO THE UPSTREAM ENDS OF THE ROCK SILLS SHALL BE CONSTRUCTED SIMILARLY TO THE UPSTREAM ENDS OF THE ROCK VANES. SILLS ARE TYPICALLY SET PERPENDICULAR TO THE FLOW OF THE STREAM, AND ARE APPROXIMATELY ONE THIRD THE CHANNEL WIDTH IN LENGTH. THE FOOTER ROCKS AND VANE ROCKS SHALL BE KEYED INTO THE STREAM BED, WITH THE FINISHED GRADE OF THE SILL AT THE DESIGN INVERT OF THE PROPOSED STREAM BED. 6. VANE ROCKS SHALL BE PLACED IN A LINEAR FASHION SO AS TO PRODUCE A VANE ROCKS SHALL BE PLACED IN A LINEAR FASHION SO AS TO PRODUCE A SMOOTH FINISHED GRADE FOR THE ROCK VANE OR CROSS VANE, AND SHALL BE PLACED SO AS TO MINIMIZE VOID SPACES BETWEEN THE ADJACENT ROCKS. THE SPACES BETWEEN VANE ROCKS, AND BETWEEN THE VANE ROCKS AND FOOTER ROCKS, SHALL BE FILLED WITH SPALLS OF SUITABLE SIZE.    
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