
""~ DAIGLER 
• ~ ~v~,<?.!~¥.~~~~~~,!·,~; 

2620 Grand Island Blvd. Grand Island, New York 14072 

January 19, 2017 

Scott Foti. P.E. 
Regional Engineer 

ph (716) 773-6872 /fax (716) 773-6873 

New York State Department of Environmental Conservation-Region 8 
6274 East Avon-Lima Road 
Avon, New York 14414 

Re: Lockwood Hills LLC Consent Order Case No. RS-20140710-47 
Construction Report and Record Drawings 

www.daiglerengineering.com 

Leachate Flow Metering System and Stormwater Separation Construction 

Dear Mr. Foti: 

During the 2016 construction season, Lockwood Hills LLC and their contractor (City Hill 

Construction) substantially completed work identified in the Department approved Leachate 

Flow Metering Plan and Stormwater Separation Plan as detailed in the accompanying 

Construction Report and Record Drawings. As recognized in the Department's October 13, 

2016 correspondence; the remaining work pertaining to the storm water management system 

( construction of Sediment Basin 2 and west/northwest channels) will be completed no later 

than November 1, 2017. A complete list of the remaining tasks identified during construction 

observation is included in Section 5 of the Construction Report. 

Please feel free to contact me at 716-773-6872 Ext. 205 or by email jim@jadenvegr.com if you 

have any further questions or comments. 

Sincerely, 

DAIGLER ENGINEERING, PC 

---()~4-k 
es A. Daigler, {E. 

Q:\Lockwood Hills LLC\31-0816 CO Engineering and Support\03 StormwaterSeparation Plan\Correspondence\Construction Report 
Letter.doc 

Daigler Engineering, P. C. 
Page 1 o/2 



cc: Mark Domagola (NYSDEC) 
Greg MacLean, P.E. (NYSDEC) 
Yasmin Guevara (NYSDEC) 
Dale Irwin (Lockwood Hills) 

Attachments: (1) Construction Report and Record Drawings 
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1 INTRODUCTION 

The Greenidge Generating Station (Station) is an electric generating plant located on the west 

shore of Seneca Lake near the Village of Dresden in the Town of Torrey, Yates County, New 

York.  Coal combustion byproducts (CCBPs) produced by the plant during historic coal-fired 

operations including fly ash, bottom ash, water/wastewater sludge and mill rejects had been 

disposed at the Lockwood Ash Disposal Site (Landfill), located on Swarthout Road, across NYS 

Route 14 from the Station.   

The Landfill is owned and managed by Lockwood Hills LLC (Lockwood Hills).  The Station has 

been idle since the spring of 2011 and the Landfill has been placed in protective layup in general 

accordance with the Layup Plan prepared by Daigler Engineering, PC (DE) and submitted to the 

New York State Department of Environmental Conservation (NYSDEC or the Department) in 

May 2011.  With the exception of a minor volume of waste disposed in 2015 associated with 

cleanup activity at the Station, the Landfill has been inactive and largely under intermediate 

cover. 
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2 BACKGROUND 

Effective February 18, 2015, Lockwood Hills agreed to execute a Consent Order (Case No. R8-

20140710-47) with the NYSDEC to, in part, segregate stormwater flows from leachate flows and 

to treat and dispose of the leachate onsite or at an appropriate offsite facility.  An amendment of 

the schedule contained in the Lockwood Hills Consent Order was issued by the NYSDEC on 

February 24, 2016.  The amendment postponed the design of the leachate management system to 

allow for the collection of leachate flow measurements, while moving forward with the design 

and construction of a separate stormwater management system.  

On January 29, 2016, DE provided the NYSDEC with a plan to measure and record the volume 

and rate of leachate discharge to the Leachate Pond, referred to herein as the Leachate Flow 

Monitoring Plan.  This plan was revised March 21, 2016 and received final approval after 

satisfying NYSDEC comments received March 31, 2016, April 7, 2016, and April 14, 2016.  The 

modifications to the leachate sewer system, and installation of the leachate flow metering 

equipment and appurtenances was completed in June 2016.  The flow meter began recording 

instantaneous and totalized flow measurements on July 1, 2016. 

At the request of the Department, Stormwater Separation Plan construction drawings and design 

calculations were submitted March 15, 2016, and in the interest of addressing comments 

received March 31, 2016, the plan was revised and resubmitted June 16, 2016.  Plan approval 

was received on August 16, 2016 after correspondence dated July 26, 2016 satisfied the 

Department’s July 11, 2016 concerns in regards to the freezing of leachate flow and appropriate 

groundwater drain discharge invert elevations.   

Furthermore, it was agreed by the Department in correspondence dated October 13, 2016 that a 

portion of the approved Stormwater Separation Plan construction may be deferred and completed 

no later than November 1, 2017.  This deferred portion includes the planned work on the west 

side of the site including modifications to Sediment Basin 2 and associated drainage channels.  In 

accordance with this agreement, work satisfying the primary purpose of the Consent Order; that 

is, to segregate stormwater from leachate by rerouting stormwater to Sediment Basin 1 rather 

than to the Leachate Pond, was completed on October 25, 2016, prior to the November 1, 2016 
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Consent Order deadline.  The remaining work pertaining to the Stormwater Separation Plan 

including the installation of the outlet control structure, final grading, and stabilization of the site 

was completed on November 18, 2016. 

The purpose of this report is to provide record information for the work done to date per the 

Leachate Flow Monitoring Plan and the Stormwater Separation Plan. 

2.1 ORGANIZATION OF INVOLVED PARTIES 
Construction work detailed in the Leachate Flow Monitoring and Stormwater Separation Plan 

was completed by City Hill Construction (City Hill) of Penn Yan, New York, with efforts 

supervised by Greenidge Generation LLC (Greenidge) of Dresden, New York.  Daigler 

Engineering, P.C. (DE) of Grand Island, New York served as the design engineer and completed 

nine site visits during the course of project construction (two for the Leachate Flow Monitoring 

Plan and seven for the Stormwater Separation Plan) to conduct routine observations and obtain 

documentation of completed work.  Greenidge retained Willson & Associates, P.C (Willson) of 

Penn Yan, New York to obtain record survey measurements of the completed work as reflected 

on the Record Drawings provided in Attachment 1.  Leachate flow monitoring equipment was 

set-up and calibrated by RL Stone Company, Inc. of Penfield, New York. 

Claims presented in this report are as observed and/or measured directly by DE staff, as reported 

by City Hill and/or Greenidge, or interpreted from record survey information obtained from 

Willson. 
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3 LEACHATE FLOW METERING SYSTEM 

Leachate flow metering equipment capable of measuring and recording instantaneous leachate 

flowrates and accumulating totalized flow values has been installed at the Landfill.  The 

supporting leachate sewer system was reconfigured by City Hill and two site visits were 

completed by DE to observe and document the work. 

Installation of the Leachate Flow Monitoring System required modification to the Landfill’s 

existing leachate sewer system.  The modified system is detailed herein, and is shown on Record 

Drawing (RD)-1 in Attachment 1.  Photographs documenting the work are provided in 

Attachment 2.  Daily Construction Reports documenting visits by DE staff are provided in 

Attachment 3. 

3.1 MODIFICATION TO LEACHATE SEWER SYSTEM 
One Leachate Meter Pit (Meter Pit) and two manholes (MH COMMON-1 and MH OADS-3) 

manufactured by Kistner Concrete Products, Inc. of East Pembroke, New York, were installed to 

support the modifications to the leachate sewer system.  The installation of the Meter Pit and MH 

COMMON-1 was completed prior to modifying the existing leachate sewer system piping.  

Excess earthen material excavated for the placement of manholes and pipes was stockpiled 

onsite for future backfilling and grading efforts.  The project area was graded with the remaining 

excavated soil following the installation of all planned components such that the temporary 

stockpiles were removed.  The site was stabilized by permanent seeding following backfilling 

efforts.  Magnetically detectable tape reading “STORM DRAIN” was installed along all new 

eight-inch PVC pipe alignments. 

Rubber boots were embedded by Kistner Concrete in the new manholes and Meter Pit to help 

ensure a watertight connection between the pipes and manhole walls.  The existing 12-inch 

schedule 40 PVC leachate pipe inlet to MH OADS-3 is an exception.  The elevation of this 

existing pipe was lower than indicated on the record survey used for design, requiring City Hill 

to abandon the manufactured inlet and rubber boot.  Mortar was used to plug the pre-formed 

inlet, and provide a seal between the manhole and existing 12-inch pipe installed through the 

newly cut inlet.   
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MH COMMON-1 and MH OADS-3 are equipped with a standard iron frame and cover (EJ 

3771Z frame and EJ 1203 cover).  The Meter Pit is equipped with an EJ compression assembly 

including a ¼-inch wide neoprene gasket to provide a watertight seal.  The shop drawings for 

manhole frames, covers, and the compression assembly are provided in Attachment 4. 

3.1.1 Leachate Meter Pit 
A six-foot diameter, 4.6-foot deep concrete meter pit with seven-inch thick walls was installed 

east of the Leachate Pond.  A Virtual Polymer Compounds Large 60-Degree V Trapezoidal 

Flume (flume) was placed in the base of the Meter Pit and was secured with mortar.  The Flume 

was determined level both perpendicular and parallel to leachate flow by City Hill.  Leachate 

flow to the Meter Pit enters via an eight-inch diameter schedule 80 PVC pipe at invert elevation 

556.84 from MH COMMON-1.  Leachate is discharged through a 15-foot long, eight-inch 

diameter schedule 80 PVC pipe at a slope of 0.012 feet/feet from the Meter Pit at invert elevation 

556.82 to the Leachate Pond at invert elevation 556.64 (Photo 14).  The operation of the leachate 

flow metering system is summarized in Section 3.2.  

As indicated above, City Hill installed the flume level.  This results in a laminar flow profile as 

observed by DE personnel (Photo 16).  The schedule 40 PVC outlet pipe stub invert is flush with 

the invert of the schedule 80 PVC pipe that discharges to the Leachate Pond. 

3.1.2 Manhole MH COMMON-1 
A four-foot diameter, 5.3-foot-deep concrete manhole, MH COMMON-1, with five-inch thick 

walls serves as a common collection point for leachate prior to discharging at elevation 556.99 to 

the Meter Pit through a 19-foot long, eight-inch diameter schedule 80 PVC pipe sloped at 0.008 

feet/feet.  This pipe was left partially exposed, crossing through an existing asphalt lined channel 

conveying stormwater from the Landfill to the Leachate Pond (Photo 13).  The exposed 

condition was temporary as modification to the stormwater management system further detailed 

in Section 4, eliminated the need for this channel.    

Leachate inflow to MH COMMON-1 originates from two locations; from the modified MH 

I/II/S-1 discharging into MH COMMON-1 from the east at invert elevation 557.17 and from MH 

OADS-3 discharging into MH COMMON-1 from the south at invert elevation 556.99.  Flow 
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from both inlet locations is conveyed west by paved inverts formed into the base of the manhole 

using mortar (Photo 7).     

3.1.3 Manhole MH OADS-3   
A four-foot diameter, 5.8-foot deep concrete manhole, MH OADS-3, with five-inch thick walls 

was installed south of MH COMMON-1 to direct leachate from the Original Ash Disposal Site 

(OADS) to MH COMMON-1.  The placement of this manhole required City Hill to modify the 

existing 12-inch diameter schedule 40 PVC leachate pipe from the OADS by cutting the pipe 

directly upgradient of an existing 90-degree elbow, thereby directing flow into MH OADS-3 at 

invert elevation 559.13.  The pre-existing 12-inch diameter leachate sewer pipe downgradient of 

the existing elbow was removed.  The base of the manhole was paved with mortar forming a 

sloped invert terminating three inches below the invert of the 12-inch inlet pipe, channeling 

leachate to the new eight-inch diameter schedule 80 PVC outlet pipe at invert elevation 557.84 

(Photo 10).  Flow between MH OADS-3 and MH COMMON-1 is afforded by an 81-foot long 

schedule 80 PVC pipe sloped at 0.010 feet/feet, with additional protection afforded by a 12-inch 

diameter schedule 80 PVC casing as shown on sheet RD-4. 

The installation of the eight-inch diameter leachate pipe and 12-inch casing from MH OADS-3 

required the removal of the pre-existing 36-inch diameter concrete culvert.  This culvert formerly 

discharged stormwater from the square concrete manhole (former common collection point for 

stormwater conveyed from the east channel and downchute) to an open channel conveying 

stormwater to Sediment Basin 1.  Consequently, the placement of this pipe temporarily 

prevented stormwater from freely flowing downstream to the sediment basin, forcing stormwater 

to collect in the concrete manhole until the depth reached approximately 12 inches.  This 

condition was temporary and the invert of the channel at this pipe crossing was later elevated as 

detailed in Section 4. 

The 12-inch PVC casing terminates approximately 46 feet downgradient of MH OADS-3.  At 

this location, the temporarily exposed eight-inch diameter PVC pipe crossed through the existing 

stormwater drainage channel (Photo 11).  Much like the eight-inch PVC crossing between MH 

COMMON-1 and the Meter Pit as described in Section 3.1.2, the exposed condition at the casing 
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termination was temporary as modification to the stormwater management system was 

completed (Section 4), eliminating the need for this channel.     

Upon inspection on November 30, 2016, it was discovered that fill and mulch material was 

placed above the cover of MH OADS-3, concealing its location.  It was agreed upon by City Hill 

and Greenidge that the manhole cover will be uncovered and washed free of obstructing material 

during the deferred construction phase of the Stormwater Separation Plan. 

3.1.4 Manhole I/II/S-1 
The existing manhole MH I/II/S-1, is located east of MH COMMON-1 and receives leachate 

from the geosynthetic lined Stage I and Stage II of the Landfill via a 21-inch diameter schedule 

40 PVC pipe at invert elevation 558.51.  This manhole also receives leachate from an underdrain 

beneath the inactive sludge storage basin via a six-inch diameter schedule 40 PVC pipe at invert 

elevation 558.57.  The former system discharged leachate from this manhole through a 21-inch 

leachate sewer pipe to the Leachate Pond.  The modified leachate pipe alignment to MH 

COMMON-1 required the removal of the initial ten feet of this 21-inch diameter sewer pipe for 

the installation of the new eight-inch diameter schedule 80 PVC pipe, placed in the former 21-

inch pipe outlet location.  The annular space between the eight-inch pipe and MH I/II/S-1 was 

sealed with mortar.  Leachate now discharges from MH I/II/S-1 at invert elevation 558.53 to MH 

COMMON-1 via a 157-foot long schedule 80 PVC pipe sloped at 0.009 feet/feet.  The remaining 

length of the former 21-inch diameter leachate discharge pipe was abandoned in place.   

3.2 FLOW METER AND FLUME 
The Greyline Instruments, Inc. Open Channel Flow (OCF) Monitoring System is comprised of 

an ultrasonic level sensor (OCF Sensor) and display monitor (OCF Monitor).  The Meter Pit 

houses the OCF Sensor positioned on a stainless-steel bracket above the flume approach as 

shown in Photo 16.   

In summary, the OCF Sensor directly measures distance between the bottom of the sensor and 

leachate fluid surface (range) and subtracts the value from a user input max range (distance from 

the bottom of the sensor to the floor of the flume approach set as 20.0 inches by RL Stone during 

initial calibration) to calculate a flow depth.  The OCF Monitor then uses the depth of flow to 
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calculate a flowrate in gallons per minute.  A staff gauge is built into the side of the flume (seen 

in Photo 2) to assist in the manual verification of the OCF sensor’s range during calibration 

efforts.  Technical specifications for the OCF Monitor and Flume are provided in Attachment 5. 

3.3 SOLAR POWER SYSTEM 
A cable from the OCF Sensor (power and signal) is routed through the meter pit wall and 

underground through ¾-inch diameter schedule 40 PVC conduit and fittings.  This conduit 

daylights 4.5 feet south of the meter pit where it is directed through the bottom of a lockable 

NEMA 3R Ameresco BBA-3 Battery Box (Battery Box).  The cable is then wired to the OCF 

Monitor, housed separately in a NEMA4X enclosure within the Battery Box (Photo 15).   

The solar power system (installed by City Hill) was sized by Ameresco, Inc. (Ameresco) of 

Baltimore, Maryland.  This system consists of two SCP 121100 rechargeable lead acid batteries 

charged by two 140J Ameresco 140 Watt solar power panels (Photo 18) fitted with a 

Morningstar ProStar charge controller, Eaton FAZ-C6/1-NA-SP miniature circuit breaker, and 

Copper Bussman BPHA24D24LV surge protector.  The solar power system has the capacity to 

support five days of runtime with no sun1. 

                                                 
1 As reported by representatives from Ameresco. 
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4 STORMWATER SEPARATION 

Per the Consent Order, modifications to the Landfill’s stormwater management system were 

required to reroute stormwater formerly discharged to the Leachate Pond.  This included 

increasing the size of Sediment Basin 1, constructing Forebay 1, and widening the North 

Channel (Reach 12) to accommodate the additional diverted flow.  The Junction Area northeast 

of the Landfill (Reach 10 and 11) was modified to divert stormwater to Sediment Basin 1.  

Temporary and permanent erosion and sediment controls were installed to control the offsite 

migration of sediment during runoff events.  The modified stormwater management system is 

illustrated on the Record Drawings in Attachment 1.  Photographs depicting the work are 

provided in Attachment 2 and Daily Construction Reports documenting observations conducted 

during visits by DE staff are provided in Attachment 3. 

4.1 EROSION AND SEDIMENT CONTROLS 
The integrity of erosion and sediment controls were observed during DE site visits.  Deficiencies 

(e.g., broken posts, insufficient post embedment, accumulated sediment) and/or installation 

inconsistent with specifications provided on CD-8 were brought to the attention of City Hill 

contractors.  In general, City Hill utilized a silt fence with a 3.5-foot high post and a 2.9-foot 

high geotextile fence.  As determined by observations and measurements made throughout the 

project, the geotextile fence, as installed, measured between 2.2 and 2.4 feet with a 

corresponding post height between 2.3 and 2.5 feet.  The geotextile fence embedment depth was 

determined between 0.5 and 0.7 feet and a post embedment depth between 1.0 and 1.2 feet, 

providing sufficient resistance to pullout.  Silt fence was installed with posts spaced five to seven 

feet apart. 

There were two areas of the project site where silt fence was installed.  The first area includes the 

ridge to the north of Sediment Basin 1 (Photo 19-20), preventing sediment migration into the 

Leachate Pond discharge channel (State Pollutant Discharge Elimination System (SPDES) 

Outfall 001).  Following the construction of Sediment Trap 1 (Photo 21-24), this silt fence 

became redundant as Sediment Trap 1 was sized and constructed appropriately to intersect 

potentially migrating sediment from areas tributary to the silt fence.   
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The second area is located directly east of the Leachate Pond.  Silt fence was installed in lieu of 

constructing Sediment Trap 2 as indicated on CD-2 and CD-5 of the Stormwater Separation Plan 

Construction Drawings.  The soil stockpile area was relocated south of the planned location and 

silt fence was installed generally following the elevation 560 contour (Photo 25).  This was 

determined an effective alternative, as constructing Sediment Trap 2 would further increase 

construction efforts and the extent of disturbed area requiring stabilization following project 

completion. 

Sediment Trap 1 was observed throughout the project duration and was constructed in general 

accordance with specifications detailed on CD-8 of the Stormwater Separation Plan drawings.  A 

record survey of the trap is provided on RD-22.  Based on measurements taken by DE staff, the 

trap outlet includes a one-foot deep weir with a bottom width of 5.1 feet.  The sides of the weir 

consist of an approximate 1.3:1 (horizontal:vertical) slope extending to the top width of the weir 

opening measuring 7.6 feet wide.  Both the weir and 10-foot long apron was lined with stone fill 

(detailed in Section 4.2). 

4.2 STONE FILL 
Per the Stormwater Separation Plan Construction Drawings, stone fill specified on CD-9 as 

NYSDOT 620-2.02 Light Stone Filling Type II (light stone fill) and Medium Stone Filling Type 

III (medium stone fill) was obtained from Hansen Pit located on Hansen Point Road in Penn 

Yan, New York, owned and operated by City Hill Aggregates LLC of Penn Yan, New York.  

Each stone type was delivered to the site and stockpiled (Photo 27-30) separately.  The stockpiles 

were observed and approved by DE personnel prior to placement. 

Upon final inspection, stone placed in the Junction Area, Forebay 1, and downchute appeared of 

a smaller gradation than initially observed during stockpiling, falling below the minimum 

                                                 
2 As noted on RD-2, the record ground surface of the sediment trap was obtained on December 1, 2016.  At that 
time, Sediment Trap 1 contained stormwater from a recent runoff event that resulted in completely full wet storage 
volume, preventing access to the floor of the sediment trap for record survey.  The record survey at the location of 
the trap is assumed to be representative of the surface corresponding to the wet storage volume.  The depth of the 
trap presented on RD-2 is based on field measurements by Daigler Engineering personnel.  This sediment trap is 
temporary and will be removed following the deferred construction phase of the Stormwater Separation Plan.  The 
regraded ground surface in the area of Sediment Trap 1 will be appropriately surveyed for record purposes once 
Sediment Trap 1 is removed.    
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specified size.  Stone sizing calculations used in the design were modified with the record sizes 

and slopes, including a conservatively selected D50 stone size based on observations.  In the 

downchute, the maximum allowable velocity for a stone D50 of eight inches is 15% less than the 

anticipated 100-year storm event velocity, but is of a sufficient size to handle anticipated 

stormwater velocities from a 25-year storm event as required by Part 360 regulations.  Additional 

details for the downchute are provided in Section 4.6.2.   

In the locations where light stone fill was specified (Forebay 1 and Junction Area), the 

anticipated 100-year storm event velocity in these areas was calculated to be less than the 

maximum permissible velocity for a stone D50 of four inches.  Stone placed in the emergency 

spillway was observed consistent with the approved stone. 

4.3 SEDIMENT BASIN 1 
The record dimensions and grading for Sediment Basin 1 (SB1), as well as the dimensions of the 

inlet and emergency spillway are provided on RD-2.  Photographs 31-35 document the 

construction.   

The basin’s emergency spillway was constructed with a bottom width of 22.1 feet and an invert 

elevation of 554.61 (Photo 43-44).  The spillway slopes at 0.0015 feet/feet from the inside of the 

basin to the outside embankment, transitioning to 0.271 feet/feet along the outside basin 

embankment.  Stone fill was placed along this course and terminates downgradient of the riser 

structure discharge pipe.  The invert of the emergency spillway results in a maximum Sediment 

Basin 1 containment volume of 71,897 cubic feet, 594 cubic feet (0.8%) less and 0.04 feet lower 

than required to contain the 100-year storm event.  However, the basin includes 1.64 feet of 

freeboard at this elevation with a corresponding basin top of bank elevation of 556.25.  It was 

determined that Sediment Basin 1 will adequately detain and convey the design storm events.  

The record condition of the emergency spillway was determined sufficient to discharge flowrates 

associated with the 100-year storm event when anticipated flowrates through the outlet control 

structure and discharge pipe are considered. 
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The aquatic bench was seeded with a Northeast Wetland Hummock Mix and interplanted with 

bare root transplants consistent with the plant schedule on CD-9 of the Stormwater Separation 

Plan Construction Drawings (Photo 36).  The Northeast Wetland Hummock Mix is detailed on 

RD-2.  The applied seed appeared relatively sparse upon final inspection of the aquatic bench.  

Therefore, it was agreed upon by City Hill and Greenidge that seeding along the aquatic bench 

will be reapplied on an as needed basis during the deferred construction phase of the Stormwater 

Separation Plan.  

4.3.1 Outlet Control Structure  
The outlet control structure (riser structure), installed in the northwest corner of the basin, was 

manufactured by Zeiser Wilbert Vault Inc. of Elmira, New York (Photo 37-40).  The six-inch 

thick concrete walls of the riser structure include apertures at various elevations to control the 

discharge of stormwater.  The sizes and elevations of the openings were determined by the 

design procedure provided in the January 2015 NYS Stormwater Management Design Manual.  

Field measurements indicate a Qp10 weir width of 2.8 feet and a three-inch diameter CPv 

orifice.  The record survey indicates the CPv orifice and Qp10 weir discharges into the riser 

structure at invert elevations 550.11 and 552.05, respectively, sufficiently consistent with the 

design detailed in the construction drawings.  The Qf100 weir is a vertical extension of the side 

walls of the 2.8-foot long Qp10 weir.  An Agri Drain® Bar Guard is installed at the inlet end of 

the CPv orifice pipe to help prevent clogging.  

The riser structure discharges to Sediment Trap 1 at elevation 547.20 via a 54-foot long, 30-inch 

diameter smooth inner walled corrugated HDPE pipe sloping at 0.006 feet/feet.  Stone fill 

extends beyond the outlet end of the discharge pipe (Photo 23 & 41-42).   

4.4 FOREBAY 1 
The record dimensions and grading for Forebay 1 (FB1) is provided on RD-2 (Photo 45-46).  

The inside of FB1 and outlet to SB1 is lined with stone fill. 

4.5 NORTH CHANNEL 
The record dimensions and grading for the north channel, Reach 12, is provided on RD-3 (Photo 

45 & 47-48).  RD-3 indicates the channel width ranges between 12.5 and 13.6 feet with a 



 

 
Q:\Lockwood Hills LLC\31-0816 CO Engineering and Support\03 Stormwater Separation Plan\Reports\SW&Leachate Separation Construction 
Report Rev0.doc 4-5  
Date: 1/18/2017; Rev 0 

channel depth between 1.57 and 1.86 feet, constructed with a general slope of 0.007 feet/feet 

towards FB1.  The record size of the channel, albeit slightly narrower and shallower than 

indicated on the construction drawings, was determined adequate to convey 100-year stormwater 

flows to FB1 with a freeboard of 0.2 feet and is of sufficient size to handle anticipated 

stormwater velocities from a 25-year storm event as required by Part 360 regulations with 0.6 

feet of freeboard.  

4.5.1 Groundwater Drain 01 
Groundwater Drain 01 (GD-01) was installed as illustrated on RD-3 (Photo 49-52).  GD-01 

consists of a 33-foot long schedule 80 PCV pipe sloped at 0.005 feet/feet with a four-foot long 

perforated section and perforated end cap.  Approximately two linear feet of the existing 2.5 

square foot stone groundwater drain was removed as a result of excavation efforts.  The four-foot 

long perforated section of the pipe was inserted into the resulting void and backfilled 

approximately two feet past the perforations with stone to a minimum of six inches above the top 

of the pipe.  Prior to placement, five inches of the in-situ soil below the invert of the stone trench 

was excavated to key in the sand-bentonite plug.  A sand bentonite plug approximately 2.3-foot 

thick was formed downgradient and over the top of the stone drain/pipe combination as generally 

illustrated on RD-3.   

The sand-bentonite mixture was produced by combining 12, 50-pound bags of granular 

bentonite3 with approximately five tons of coarse grained sand resulting in a material 6% 

bentonite by weight, consistent with the specifications.  The sand and bentonite were combined 

in the rear of a CAT 725 articulated dump truck and mixed with the bucket of a CAT 320DL 

excavator for no less than 30 minutes (Photo 53-54).  Visual observation by DE personnel was 

conducted to verify the mixture was adequately mixed to produce a homogeneous sand-bentonite 

material.  Following plug placement and compaction, GD-01 was backfilled with native soil to 

grades illustrated on RD-3.  GD-01 discharges to the north channel at invert elevation 557.49.  

The elevation of the north channel berm in this location is 557.27.  Stone was placed at the outlet 

below the discharge end of GD-01 and was determined sufficient to prevent erosion of the 

channel invert considering the relatively low anticipated discharge rates from GD-01.  GD-01 

                                                 
3Halliburton Casing Seal consisting of granular Wyoming sodium bentonite. 
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was observed to be discharging groundwater to the North Channel during final inspection efforts 

on November 30, 2016. 

4.5.2 Groundwater Monitoring Well MW-7842 
The protective casing of groundwater well MW-7842 along the North Channel was observed to 

be significantly loose upon final site inspection on November 30, 2016.  It appears that 

construction efforts pertaining to the North Channel reduced the ground surface in the vicinity of 

the well resulting in a nearly fully exposed concrete seal (Photo 64).   

It was agreed upon by City Hill and Greenidge that MW-7842 will be repaired prior to the first 

quarter environmental sampling event (January-March) of 2017.  In effect, the protective casing 

will be removed and replaced at a lower elevation and the vertical extent of the well riser will be 

modified appropriately.  The concrete seal will be reconstructed to a sufficient depth below 

ground surface to improve the stability of the protective casing.  The seal at the ground surface 

will be beveled to shed water away from the casing.  A survey of the final elevation will be 

completed and memorialized for future environmental monitoring reports.  

4.6 JUNCTION AREA 
Record grading and dimensions for the Junction Area, Reaches 10 and 11, are provided on RD-4 

(Photo 55-56).  The transition channel (Photo 57), Reach 9, transitions from the existing channel 

on the east side of the Landfill to the Junction Area. 

4.6.1 Leachate Pipe Crossing 
Constructing the Junction Area required backfilling and placement of an eight-foot long concrete 

channel lining over the leachate pipe crossing.  Prior to concrete placement, stone backfill was 

placed to a height of seven inches above the top of the 12-inch casing as observed and measured 

by DE personnel and supported by record survey information.  Following placement of the 

concrete pad, measurements by DE staff confirmed a four-inch thick, eight-foot long concrete 

lined portion of the Junction Area with the invert flush with the adjacent stone fill placed in the 

channel (Photo 60-61). 
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4.6.2 Downchute 
The downchute that formerly conveyed stormwater to the square concrete manhole was removed 

and reconstructed to reroute stormwater to the Junction Area and around the newly installed MH 

OADS-3 (Photo 56).  The reconstructed downchute consists of a parabolic cross section and is 

approximately 1.5 feet deep and 10.0 feet wide.  Stone fill delivered to the site was used to 

supplement the reuse of recovered stone from the former downchute.  Large stones greater than 

12 inches in diameter were selectively placed at the toe of the downchute to facilitate slope 

stability. 

As discussed in Section 4.2, the stone intended to supplement the existing stone was determined 

slightly undersized.  Therefore, it was agreed upon by City Hill and Greenidge that stone in the 

downchute area will be replaced to maintain its integrity, as needed. 

4.6.3 Corrugated HDPE Pipe Downchute 
An existing 30-inch diameter corrugated HDPE pipe that formerly discharged stormwater near 

the square concrete manhole prior to being conveyed to the Leachate Pond, now discharges to 

the improved Junction Area and onto the North Channel.  The invert of this existing 30-inch 

culvert discharge was recorded at elevation 559.58 (Photo 56).  No modifications to the 

alignment were required. 

4.7 FINISH GRADING AND STABILIZATION 
The ground east of the Leachate Pond was graded with excess native soil to the contours shown 

on RD-4.  Grading efforts included backfilling the asphalt lined channel and the two temporarily 

exposed leachate pipes (Section 3.1) east of the Leachate Pond.   

Modifications to groundwater well MW-8407 (Photo 62) were required to achieve the proposed 

surface grades shown on the record drawings.  As reported by City Hill, the protective casing 

was fitted with a coupling and extended vertically.  The riser of the well was fitted with a two-

inch diameter schedule 40 PVC coupling and extended, terminating six inches below the 

modified top of protective casing.  The well cap resides at elevation 566.25 with a corresponding 

ground surface elevation of 563.20.  Bentonite was used to fill the space between the protective 
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casing and surrounding native soil fill.  The infill between the well riser and protective casing 

consists of sand.   

Upon final inspection on November 30, 2016, it was determined that the applied general seed 

mixture (specified on RD-2 and RD-3) was insufficient to produce desired stabilization in 

several areas of the site.  It was agreed upon by City Hill and Greenidge that seeding throughout 

the site will be reapplied on an as needed basis to achieve sufficient coverage in the event that 

insufficient stabilization is observed in the project area during the deferred construction phase of 

the Stormwater Separation Plan.  Additional planting efforts following the final inspection was 

deemed impractical based on the imminent winter weather. 
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5 SUMMARY CONCLUSION 

As demonstrated by the preceding discussions, as well as the Record Drawings and information 

included in the Attachments, work pertaining to the Stormwater Separation Plan has been 

substantially completed in accordance with the Department approved drawings and revised 

schedule contained in the October 13, 2016 Department letter (Section 2).  To this end, the 

objective of stormwater separation detailed in the Lockwood Hills Consent Order (Case No. R8-

20140710-47) has been accomplished.   

As of December 2016, the following work remains to be performed as indicated on the 

Stormwater Separation Plan Construction Drawings, to be completed no later than November 1, 

2017: 

• Deferred construction of Sediment Basin 2 and associated drainage channels; 

• Removal of Sediment Trap 1 for the placement of Reach 8 and post-construction 

Sediment Basin 1 outlet protection; 

• Stabilization of groundwater well MW-7842 (Section 4.5.2)4; 

• Additional seeding and stabilization on the aquatic bench (Section 4.3) and throughout 

the project area, as needed (Section 4.7); and, 

• Removal of mulch and fill material placed above the cover of MH-OADS-3 (Section 

3.1.3). 

    

 

                                                 
4 To be completed prior to the first quarter environmental sampling event. 
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2. VERTICAL CONTROL IS THE GREENIDGE STATION PLANT DATUM. HORIZONTAL CONTROL IS REFERENCED TO THE 
NEW YORK STATE GRID NAD 83 

3. ELEVATION 556.25 IS THE SEDIMENT BASIN 1 AND FOREBAY 1 TOP OF BANK ELEVATION. MAXIMUM CONTAINMENT 
IS ACHIEVED AT THE EMERGENCY SPILLWAY INVERT ELEVATION (554.61 ). 

4. THE BASE OF SEDIMENT TRAP 1 AS SHOWN WAS ESTIMATED BY FIELD MEASUREMENTS PERFORMED BY DAIGLER 
ENGINEERING P.C. THE GROUND SURFACE OBTAINED FROM THE RECORD SURVEY DECEMBER 1 2016 IS 
REPRESENTATIVE OF THE WATER SURFACE AT TIME OF MEASUREMENT. SEDIMENT TRAP 1 WAS OBSERVED TO HAVE 
A TOTAL DEPTH OF 3.8 FEET AS MEASURED FROM THE NORTHWEST TOP OF BERM. THE SPILLWAY IS AN 
APPROXIMATE ONE FOOT DEEP TRAPEZOIDAL OPENING WITH 5.1' BOTIOM WIDTH AND 7.6' TOP WIDTH. 

5. FURTHER SPECIFIED ON TABLE 2, THE AQUATIC BENCH UP TO ELEVATION 552 WAS SEEDED WITH A NORTHEAST 
HUMMOCK MIX AND INTERPLANTED WITH BARE ROOT TRANSPLANTS SPACED 3' ON CENTER. THE APPROXIMATE 
HORIZONTAL EXTENT OF THE PLANTINGS SHOWN ON THE PLAN ARE BASED OFF VISUAL OBSERVATIONS BY DAIGLER 
ENGINEERING P.C. 
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RD-2 DRW.BY: CHK. BY: LOCKWOOD ASH DISPOSAL SITE STORMWATER & LEACHATE SEPARATION RECORD DRAWINGS 
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NOTES: 
1. TOPOGRAPHY AND PLANIMETRICS SHOWN ON THIS DRAWING HAVE 

BEEN COMPILED BY KUCERA INTERNATIONAL, INC. USING 
PHOTOGRAMMETRIC METHODS FROM AERIAL PHOTOGRAPHY DATED 
FEBRUARY 4 2010, AND SUPPLEMENTED WITH RECORD SURVEY 
COMPLETED BY WILLSON ASSOCIATES ON DECEMBER 1, 2D1 6. 
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1

Photo 2 - Flume prior to installation (6/16/16)

Photo 1 - Manholes prior to installation (6/16/16)

Consent Order Certification Report
Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation
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2

Photo 4 - Installation of pipe between Leachate Meter Pit and MH COMMON-1 
(6/16/16)

Photo 3 - Installation of Leachate Meter Pit and MH COMMON-1 (6/16/16)

Consent Order Certification Report
Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation



Consent Order Certification Report  Photograph 
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3

Photo 5 - Installation of pipe and cleanout between MH COMMON-1 and MH I/II/S-
1 (6/16/16)

Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation
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Photo 6 - MH COMMON-1 and eight-inch cleanouts (6/30/16)
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Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation



Consent Order Certification Report

5

Photo 7 - Paved invert in MH COMMON-1 (6/30/16)
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Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation
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Photo 8 - Modified MH I/II/S-1 (6/30/16)
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Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
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Photo 9 - Final location of MH OADS-3 (6/30/16)
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Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation
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Photo 10 - Paved invert in MH OADS-3 (6/30/16)
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Lockwood Hills LLC
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Photo 11 - Eight-inch pipe crossing and termination of 12-inch casing (6/30/16)

Photo 12 - Interim grading of site (prior to Stormwater Separation Plan) (6/30/16)
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Photo 13 - View of MH COMMON-1 and Leachate Meter Pit (6/30/16)
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Lockwood Hills LLC
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Photo 14 - Eight-inch discharge to Leachate Pond (6/30/16)
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Lockwood Hills LLC
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Photo 15: Inside Battery Box (6/30/16)
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Photo 16: VPC Large 60-degree V Trapezoidal Flume in Meter Pit, with sensor 
installed (6/30/16)

Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation
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Photo 17: Solar Power System and Battery Box (6/30/16)
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Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation
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Photo 18 - Solar panels and Leachate Meter Pit (6/30/16)
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Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation



15
Leachate Flow Metering System & Stormwater 

Separation

Photo 19: Silt fence installed north of Sediment Basin 1, looking west (9/26/16)

Photo 20: Silt fence installed north of Sediment Basin 1, looking east (9/26/16)
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Lockwood Hills LLC
Consent Order Certification Report



Photo 21: Sediment Trap, looking west (11/8/16)

Photo 22: Sediment Trap 1 outlet, looking north (11/8/16)
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Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation



Photo 23: Sediment Trap 1, looking east (11/8/16)

Photo 24: Sediment Trap 1 outlet, looking east (11/8/16)
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Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation
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Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation

Photo 25: Silt fence installed east of Leachate Pond, looking east (9/26/16)

Photo 26: Silt fence installed east of Leachate Pond, looking west (10/25/16)
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Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation

Photo 27: Light Stone Fill stockpile (10/3/16)

Photo 28: Light Stone Fill stockpile (10/3/16)
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Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation

Photo 29: Medium Stone Fill stockpile (10/25/16)

Photo 30: Medium Stone Fill to be reused from downchute (10/25/16)
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Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation

Photo 31: Sediment Basin 1, looking west (9/26/16)

Photo 32: Sediment Basin 1, looking west (10/19/16)
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Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation

Photo 33: Sediment Basin 1, looking west (10/25/16)

Photo 34: Sediment Basin 1, looking west (10/28/16)
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Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation

Photo 35: Sediment Basin 1, looking west (11/30/16)

Photo 36: Bare root transplants (light brown tufts in picture) (11/30/16)
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Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation

Photo 37: Placing and leveling Riser Structure on bedding, looking southwest 
(11/8/16)

Photo 38: Installed Riser Structure, looking west (11/8/16)
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Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation

Photo 39: Riser Structure orifice pipe and Agri Drain Bar Guard, looking east 
(11/8/16)

Photo 40: Inside Riser Structure (11/30/16)
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Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation

Photo 41: Installing 30" Corrugated HDPE Discharge Pipe (11/8/16)

Photo 42: Outlet of 30" Corrugated HDPE Discharge Pipe (11/8/16)
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Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation

Photo 43: Sediment Basin 1 Emergency Spillway, looking south (11/8/16)

Photo 44: Sediment Basin I Emergency Spillway, looking west (11/8/16)
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Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation

Photo 45: Sediment Basin 1 and Forebay 1, looking northwest (11/8/16)

Photo 46: Forebay 1 outlet, looking southeast (11/30/16)

 Photograph 
PageConsent Order Certification Report



29

Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation

Photo 47:North Channel, looking east (11/30/16)

Photo 48: North Channel, looking west (11/30/16)
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Photo 49: GD-01 installation (11/8/16)

Photo 50: Backfilling GD-01 (11/8/16)
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Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation



Photo 51: GD-01, looking north (11/30/16)

Photo 52: GD-01, looking east (11/30/16)

 Photograph 
PageConsent Order Certification Report

31

Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation



Photo 53: Bentonite (11/8/16)

Photo 54: Preparing sand-bentonite mixture (11/8/16)
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Lockwood Hills LLC

Leachate Flow Metering System & Stormwater 
Separation



Photo 55: Junction Area, looking west (11/30/16)

Photo 56: Junction Area, looking north (11/30/16)

Lockwood Hills LLC  Photograph 
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Photo 57: Transition channel east of Junction Area (11/30/16)

Photo 58: NYSDOT 304-2.01 Type 2 Stone Backfill (10/25/16)

Lockwood Hills LLC  Photograph 
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Leachate Flow Metering System & Stormwater 
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Photo 59: NYSDOT 304-2.01 Type 2 Stone Backfill and adjacent NYSDOT 620-2.02 
Light Stone Fill (10/25/16)

Photo 60: Concrete lined channel, looking southwest (10/28/16)

Lockwood Hills LLC  Photograph 
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Photo 61: Concrete lined channel, looking northwest (10/28/16)

Photo 62: Finished grading north of Junction Area, looking north (11/30/16)

Lockwood Hills LLC  Photograph 
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Photo 63: Backfilled concrete lined channel, looking southwest (11/30/16)

Photo 64: Groundwater well MW-7842 (11/30/16)

Lockwood Hills LLC  Photograph 
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Leachate Flow Metering System & Stormwater 
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DAILY CONSTRUCTION INSPECTION REPORT 
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Memorandum 

Date: 

To: 

September 21, 2016 

File 

ph (716)773-6872 /fax (716) 773-6873 

From: 

RE: 

Joe Randel, EIT, Daigler Engineering, P.C. 

Lockwood Hills Stormwater Separation Plan 
Sediment Basin 1 and North Channel Construction 
Key Components for Observation and Certification 

Erosion and Sediment Control 

• Sediment Traps 
o Measure 

www.daiglerengineering.com 

JJ;A Embankment height (4 feet outside maximum, 5.5 inside maximum) 
>,I/A Weir depth (1 foot minimum) 
NI~ Weir bottom width (4.6 feet STl, 2.7 feet ST2) 

• 

JI//A Stone filling size and depth ( 4 feet outside maximum, 5.5 inside maximum, 
Light Type II) 

nJJ.A Stone apron length (minimum 10 feet) 
o Observe 

A JlA: Sediment Accumulation (maximum 50% of design depth) 
N)A Compact 90% maximum dry density (visual verification) 

EarthDike 
o Measure 
___Af}_A__ Dike height (maximum 18 inches) 
_f!_/f±_ Embankment width (24 inches) 

A/JA. Flow channel depth (8 inches) 
ty1/P., Flow channel width ( 48 inches) 

o 'Observe 
NIA: Compact 90% maximum dry density (visual verification) 
N 111: Dike stabilized within 2 days of completion 

1 •, Silt Fen~e 

O .~ --o(J~ leasure \ t1t ZJ Fence embedment depth (minimum 8 inches into ground, observe integrity) 
'Z,1'- '7-,

1
(" Fence height (minimum 16 inches above ground) -If)( 

'L 5' 'L-~ 'j), · · Post height (18 inches above ground) 
' &,-~ Post spacing (6 feet)~ 

~<et....~ ... ~-~ 
~+" ~~:O!d ~ills LLC\3 l-0816 CO Engineering and Support\03 Stormwater Separation Plan\Critical Components Memo.doc Page I of 4 



o Observe 
~ Post integrity (sufficient embedment/resistance against pullout) 
foot1.IZ... Sediment accumulation 
~ Position/location in accordance with plans and where needed 

• Sediment Basin 1 Pipe Outlet Protection l,,.J..;(f'e.tivf ~. ,' ,'11Jt s ~ 
0 Measure ~ ~'11 I JEf. ee 
fJ(A Apron length (28 feet) AA-s)})_ fr.<.P · ( ,'; /IO~ 
/J(A. Vertical Extent ofriprap up channel bank , 1>~ 
t.J( A Thickness of riprap (29 inches) 1 /\ 

PIA Size of riprap (Type III) 
• Stabilization and Site Restoration 

o Observe 
t:'(4 Topsoil thickness (minimum 4 inches) 
IU(A Mulch thickness (one inch loose over 100% of seeded area) 

o Observe · 11 
../ Topsoil Material (good quality)? -S~Jep;lec-f 

t/lA Mulch material (dry oat or wheat straw) 
/l»f P Within 48 hours of reaching final grade, permanent or temporary seeding 
~ ( depending on date) shall be placed 

,Vk4 Mulch and tr= seeding slap be placed in areas that will be exposed 
for more than a ( areas that have not reached final grade) 

tJrlr Prior to October 15, mulch and temporary seeding in completed areas (see 
CD-7 for list) 

µ(A- Following October 15, mulch and permanent seeding in completed areas 
(See CD-7 for list) 

/J 14 Seeding rate shall be in accordance with Construction Drawings (type and 
respective rate on CD-7) 

• Observation of potential locations for offsite sediment migration 
o In channel leaving site 
o Offsite if possible 

Design Measurements to be Taken 
• Channel bottom width 

!)(4 Reach 9 (East transition channel to junction area) 
• l,JtA, Reach 10 (Junction area) 
U IA Reach 11 (Junction area) 
t'IA Reach 12 (North channel) 

• Channel depth 
~ Reach 9 (East transition channel to junction area) 
___JIJL Reach IO (Junction area) 

NjA: Reach 11 (Junction area) 
t-'JA Reach 12 (North channel) 

• Rip rap (Reach IO and 11) 
·tvJA Thickness (minimum 18 inches) 
{ll"JA Approximate size of stone delivered onsite and placed (See Construction Drawings) 
N:IP! Resulting in a minimum void ratio (specifically for downchute into Reach I 0) 
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I 
' 

' 
\ • Junction Area (Reach 10 and 11) 

NjA Height of Embankment (3.5 feet) 
IVJA: Top width of embankment ( 4 feet) 

• Bedding and backfill at 10 inch casing (8 inch pipe) crossing (see direct observation 
below) 

IJjA Bedding Type I (minimum 2 inches) 
h)\A Backfill Type 2 (minimum 8 inches) 

• Concrete lined channel 
b/JA Length (minimum 8 feet) 
~)'A Thickness (minimum 4 inches) 
Ujll' Bottom width ( channel width, 11 feet) 

• Riser Structure openings - may be completed during or after construction with wood 
rule or measuring tape. Includes: 

fJ/A- CPv orifice (3 inches) 
lvlA Pipe to orifice (6 inches) 
f.J{A- Weir (2.8 feet) 
I\J\A: Outlet culvert (30 inches) 

• Aquatic bench 
_JjjA_ Width (minimum 15 feet) 
_lliiL_ Northeast Wetland Hummock emergent planting rate (according to manufacturer 

specification) 
P }.A Bare root transplant spacing (3 feet on center) 

• Sediment Basin 1 emergency spillway 
('y}A- Depth (minimum 1.75 feet) 
Ni Pr: Bottom width (minimum 23 feet) 

• Inlet to Sediment Basin 1 
1J(A Depth (minimum I. 75 feet) 
N[A Bottom Width (minimum 15 feet) 

Direct Observation of Installation (Critical Aspects of Project to be Present for) 
• Riprap Placement: May occur following placement with sample area representative of 

installation throughout area left exposed. Placement process shall include: 
o Placement by hand 
o Resulting in a minimum void ratio (specifically for downchute into Reach 10) 

• Installation of Groundwater Drain O I including excavation of existing condition, 
placement of perforated pipe, sand bentonite plug, and backfill 

• Installation of riser structure and components ( culvert, inverted pipe, orifice plate) 
• Bedding stone placement 

o Bedding (2 inches), backfill (8 inches over top of pipe), and riprap placement (18 
inches) at IO-inch pipe crossing injunction area 

o For riser structure (6 inches minimum) 

Items to be Surveyed upon Completion (Horizontal and Vertical Alignment) 
• Channel initiation and termination points ( on each reach, survey at every change in 

slope). Includes: 
o Reach 9 invert 
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o Reach IO invert and embankment elevation on north side of channel 
o Reach 11 invert and embankment elevation on north side of channel 
o Reach 12 invert and embankment elevation on north side of channel 
o Downchute into Reach IO from existing asphalt channel, including east and west 

embankments 
• Inlet to forebay (invert) 
• Forebay 

o Four bottom comers as indicated on Construction Drawings 
o Changes in slope at IO foot intervals around forebay perimeter and at every comer 

• Forebay bottom at toe of 2: I slope 
• Embankment top of 2: I slope 

• Inlet to Sediment Basin I (from forebay) 
• Basin 

o Four bottom comers as indicated on Construction Drawings 
o Changes in slope at 15 foot intervals around basin perimeter and through centroid 

of every horizontal curve (comers) 
• Basin bottom at toe of 2: I slope 
• Aquatic Bench top and toe of I 0: I slope 
• Embankment top of 4: I slope 

o Riser structure outlet elevations. Includes: 
• Top of structure (all four comers) 
• CPv Orifice and PVC pipe inlet 
• Weir 
• Corrugated HOPE pipe outlet 

• Sediment Basin I emergency spillway 
• Pipe outlet inverts 

o Into Reach IO (Junction Area) 
o Riser structure discharge pipe 

• Groundwater drain 01 outlet invert to north channel, affected southern sideslope (if any), 
and channel embankment height directly north of outlet 

• Relocated alignment of leachate pond fence 

Notes and Additional Information 
• Request bill of lading for material used onsite or proof of product/material use for 

certification purposes. Includes but not limited to: 
o Stone fill used for riprap 
o Bedding and backfill stone 
o General seed mix, drainage channel seed mix, and straw mulch 
o Aquatic bench plantings and seed mix 
o Riser Structure shop drawing 
o Steel grate specifications 
o AGRIDrain Bar Guard literature 
o Orifice plate assembly 
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-Lockwood Hills Stormwater Separation Plan 
Sediment Basin 1 and North Channel Construction 
Key Components for Observation and Certification 

/ -8- l'...l. Jy 

)

-~ "i,wr" ~ 

-----------,--\--~----{- 2.~'1o{r:i 
Erosion and Sediment Control ~ -~-:---,...-, .. _ ~ re. ~ 

• 2./1.-,_ ""'\,~7_54-_ ,/ ')' -
SedimeMntTraps 1"= ~~ b ::: -,~-t,;.,;s,-;,.c.e J =,i;'.'..-! 

,,,.-,,----,-,,-... o easure · ""- ¥ _ 
_...,-::::,-~ __ Embankment height (4 feet outside maximum, 5.5 inside maximum) o->\--s, ~ 
~ Weir depth (1 foot minimum) 
1,5ft Weir bottom width (4.6 feet ST!, 2.7 feet ST2) 
Zs;,+ Stone filling size and depth (4 feet outside maximum, 5.5 inside maximum, 

Light Typ(ID)-r f1..,; .. ,,~ '1-fo ,~cl.-es, O, 'l-z. 1' (o,.c, ~ G, t, 
2 ."S ~ Stone apron length (minimum 10 feet) 
o Observe ..____ 
I " Sediment Accumulation (maximum 50% of design depth) 

~ 16~ Compact 90% maximum dry density (visual verification) 
• Silt Fence'-:>'"' /t10 r '-{! ro $/'IA "'1 be,.v, 

,....-1 , o Measure 
,VJ ,-4--;! {E' Fence embedment depth (minimum 8 inches into ground, observe integrity) 

() 1.\:-" 2 }z.'. Fence height (minimum 16 inches above ground) 
/.. • ./ -, A:, 1 

Post height (18 inches above ground) 
'L ":l ~ (;, 1_ 71 Post spacing (6 feet) 

o Observe 
__ ./ __ Post integrity (sufficient embedment/resistance against pullout) 
µ,"--'!. Sediment accumulation 

.......- Position/location in accordance with plans and where needed 
• Sediment Basin 1 Pipe Outlet Protection 

o Measure 
!"IA Apron length (28 feet) 
Pllt: Vertical Extent of riprap up channel bank 
µ (A Thickness ofriprap (29 inches) 
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~1 A Size ofriprap (Type III) 
• Stabilization and Site Restoration ~ ~~ ~(I 1-~ 

o Observe 
lvJA Topsoil thickness (minimum 4 inches) 
#Jyf Mulch thickness (one inch loose over 100% of seeded area) 

o Observe 
fllA-- Topsoil Material (good quality) 
Pfl?t Mulch material (dry oat or wheat straw) 
/.Jj& Within 48 hours of reaching final grade, permanent or temporary seeding 

(depending on date) shall be placed 
fv"}4: Mu.lch and temporary seeding slap be placed in areas that will be exposed 

for more than 14 days (areas that have not reached final grade) 
JJIA Prior to October 15, mulch and temporary seeding in completed areas (see 

CD-7 for list) 
tJ/lt Following October 15, mulch and permanent seeding in completed areas 

(See CD-7 for list) 
r,.JJlf Seeding rate shall be in accordance with Construction Drawings (type and 

' respective rate on CD-7) 
• Observation of potential locations for offsite sediment migration ~ le, '(d vii" 

o In channel leaving site ~~/~-1---.J.r«:p ,',, P/4 r.e- No ~·WA. tJ/ 
o Offsite if possible ~4._J°ecre~ .\?, c, v'flek c'.,J....t,(/). 

Design Measnrements to be Taken 
• Channel bottom width 
.!l{A___ Reach 9 (East transition channel to junction area) 
J:!/A__ Reach IO (Junction area) 

UjA Reach 11 (Junction area) 
f'J/1'/ Reach 12 (North channel) 

• Channel depth 
lv[A, Reach 9 (East transition channel to junction area) 
N/4 Reach IO (Junction area) 
J.J IA Reach 11 (Junction area) 
f.J/A: Reach 12 (North channel) 

• Rip rap (Reach IO and 11) 

---Thickness (minimum 18 inches) 
___ Approximate size of stone delivered onsite and placed (See Construction Drawings) 
___ Resulting in a minimum void ratio (specifically for downchute into Reach I 0) 
• Junction Area (Reach IO and 11) 
~ Height of Embankment (3.5 feet) 
~ Top width of embankment ( 4 feet) 
• Bedding and backfill at 10 inch casing (8 inch pipe) crossing (see direct observation 

below) 
1-'a Bedding Type I (minimum 2 inches) 

tJI!>. Backfill Type 2 (minimum 8 inches) 
• Concrete lined channel 
p JI'!. Length (minimum 8 feet) 
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___ Thickness (minimum 4 inches) 
___ Bottom width (channel width, 11 feet) 
• Riser Structure openings - may be completed during or after construction with wood 

rule or measuring tape. Includes: 
tJk\ CPv orifice (3 inches) 

.Hlfr..__ Pipe to orifice (6 inches) 
r,j(ft Weir (2.8 feet) 
~ Outlet culvert (30 inches) 
• Aquatic bench 
~[A Width (minimum 15 feet) 
tJIA: Northeast Wetland Hummock emergent planting rate (according to manufacturer 

' specification) 
0/A Bare root transplant spacing (3 feet on center) 

• Sediment Basin 1 emergency spillway 
IJ{Pr Depth (minimum 1.75 feet) 
'fJ(,f. Bottom width (minimum 23 feet) 

• Inlet to Sediment Basin 1 
'tJ{/t Depth (minimum 1.75 feet) 

AJ/1'( Bottom Width (minimum 15 feet) 
• 

Direct Observation of Installation (Critical Aspects of Project to be Present for) 
• Riprap Placement: May occur following placement with sample area representative of 

installation throughout area left exposed. Placement process shall include: 
o Placement by hand 
o Resulting in a minimum void ratio (specifically for downchute into Reach I 0) 

• Installation of Groundwater Drain O I including excavation of existing condition, 
placement of perforated pipe, sand bentonite plug, and backfill 

• Installation of riser structure and components (culvert, inverted pipe, orifice plate) 
• Bedding stone placement 

o Bedding (2 inches), backfill (8 inches over top of pipe), and rip rap placement ( 18 
inches) at 10-inch pipe crossing injunction area 

o For riser structure (6 inches minimum) 

Items to be Surveyed upon Completion (Horizontal and Vertical Alignment) 
• Channel initiation and termination points ( on each reach, survey at every change in 

slope). Includes: 
o Reach 9 invert 
o Reach 10 invert and embankment elevation on north side of channel 
o Reach 11 invert and embankment elevation on north side of channel 
o Reach 12 invert and embankment elevation on north side of channel 
o Downchute into Reach 10 from existing asphalt channel, including east and west 

embankments 
• Inlet to forebay (invert) 
• Forebay 

o Four bottom corners as indicated on Construction Drawings 
o Changes in slope at 10 foot intervals around forebay perimeter and at every corner 
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• Forebay bottom at toe of2:1 slope 
• Embankment top of 2: 1 slope 

• Inlet to Sediment Basin I (from forebay) 
• Basin 

o Four bottom corners as indicated on Construction Drawings 
o Changes in slope at 15 foot intervals around basin perimeter and through centroid 

of every horizontal curve (corners) 
• Basin bottom at toe of2:1 slope 
• Aquatic Bench top and toe of I 0: I slope 
• Embankment top of 4: I slope 

o Riser structure outlet elevations. Includes: 
• Top of structure (all four corners) 
• CPv Orifice and PVC pipe inlet 
• Weir 
• Corrugated HOPE pipe outlet 

• Sediment Basin l emergency spillway 
• Pipe outlet inverts 

o Into Reach l O (Junction Area) 
o Riser structure discharge pipe 

• Groundwater drain 01 outlet invert to north channel, affected southern sideslope (if any), 
and channel embankment height directly north of outlet 

• Relocated alignment of leachate pond fence 

Notes and Additional Information 
• Request bill of lading for material used onsite or proof of product/material use for 

certification purposes. Includes but not limited to: 
o Stone fill used for riprap 
o Bedding and backfill stone 
o General seed mix, drainage channel seed mix, and straw mulch 
o Aquatic bench plantings and seed mix 
o Riser Structure shop drawing 
o Steel grate specifications 
o AGRIDrain Bar Guard literature 
o Orifice plate assembly 
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Memorandum 

Date: 

To: 

From: 

RE: 

September 21, 2016 

File 

Joe Randel, EIT, Daigler Engineering, P.C. 

Lockwood Hills Stormwater Separation Plan 
Sediment Basin 1 and North Channel Construction 
Key Components for Observation and Certification 

;i; ',, .. 
"l•;, '·' 

.I 

Erosion and Sedime.n'(·control '1;;,>L • ' 
• Sediment Traps '!> "l;f ;j}/l -,1,·.:.. -----':.-..::6_ 

o, Measure / ,;2:. : _. _ __, 
) --J,~Embankment height~eet outside maxio/1:°l~nside maximum) 

- Weir depth (I foot minimum) ,S~ o'-(~k 2--? ,51 
-'- Weir bottom width (4.6 feet ST!, 2.7 feet ST2) 
fl'l{. Stone filling size and depth (4 feet outside maximum, 5.5 inside maximum, 

I Light Type II) ~-~ 
~'~~~~· Stone apron length (minimum 10 feet) ~, ._ 
o Observe ~ ';:, 
"'2" Sediment Accumulation (maximum 50% of design depth) ' 

'{~6 {~f Compact 90% maximum dry density (visual verification) ./ 

~ • Silt Fence /'.I} C, e~~ fec,ct,r..fe f>"'J">/i"~/y dt>AAc.'}t c-..l 
'J?• o Me!\8ure '71 ,~ce.,~oo..id. ~ ut!d.fAC..,'Jt- Q/\tt' •11 ~tt-t /cccJ:,-JrS 

-~' c;i, J \ U' ' Fence embedmenfli~pth (minimum 8 inches into grount observe integrity) 
· ~ • ' . ~ Fence height (minimum 16 inches above ground) / 

.,_ V · ~Post height (18 inches above ground) (}
0

,s1r dc.,,,rifVl~"f,f d<Jt' 5' tt,:d-
\ll')' C, -1 Post spacing (6 feet) "7(t,c.t;rety J..t 1·,.d(.,, S,.P~r',,-1/1+ 

'"'f~ o Observe 
~ Post integrity (sufficient embedment/resistance against pullout) 
lhiftoY Sediment accumulation - 001\ {.b,c.~r,1e ~ ~r CA~'it~'S.t p:,rtro,1;S, 
ye, Position/location in accordance with plans and where needed 

• Sediment Basin 1 Pipe Ontlet Protection 
o Measure 

#= Apron length (28 feet) 
Vertical Extent of riprap up channel bank 

l Thickness ofriprap (29 inches) 
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,-J(A Size of riprap (Type III) 
• Stabilization and Site Restoration ,~ ,1.,_ ,, 

0 Observe ~c,~ IM'lt- ~\:'~Jd°ih,-G,M' 
~ Topsoil thickness (minimum 4 incl1es) 

l 1/A Mulch thickness ( one inch loose over 100% of seeded area) 
o Observe / 
~ Topsoil Material (good quality) . ~ /, ti 
- Mulch material ( dry oat or wheat straw)- t, ~ $aeJ /h, 'Jcl.ro M.vl'-
~ Within 48 hours of reaching final grade, permanent or temporary seeding 

( depending on date) shall be placed 
/J{l't Mulch and temporary seeding slap be placed in areas that will be exposed 

for more than 14 days ( areas that have not reached final grade) 
/V/4 Prior to October 15, mulch and temporary seeding in completed areas (see 

CD-7 for list) 
~ Following October 15, mulch and permanent seeding in com,rleted areas 

(See CD-7 for list) - Q,, .. b,}n ,04,.fl,e ~ ~...-U/1 + SGzl f-~ 
· V(fo Seeding rate shall be in acc9rdance with Constiyction Drawings ( type and 

respective rate on CD-7) .. "r .'.J e-lto s.e-Jr r,. J I ~ C., t(rc (\,lV k4 
• Observation of potential locations for offsite sediment migration 

o In channel leaving site 
o Offsite if possible 

Design Measurements to be Taken 
• Channel bottom width 

-.. ----

# Reach 9 (East transition channel to junction area) 
Reach 10 (Junction area) , 

JI l Reach 11 (Junction area) , 1 .. c.,l /1,f r,' t,Je(( s {.Q Ai 51.6,() ~ .Jfjk /'(.(. 
___ Reach 12(Northchannel)-t-}e'* S•~ o f.JC(/6 ('<ir--1. ~ -:::'l'Z. .. 2,

1 

• Channel depth .... e~ ,;;,~ of MW uv-r-
J.lJL Reach 9 (East transition channel to junction area) ~ '4..S . 
J.l1L Reach 10 (Junction area) ~ .~ 
~IA- Reach 11 (Junction area) "&..()? tvrJ G,..1(/1~ (<:;, 'M°<lv,{~-1..s ~ t, .... 

- Reach 12 (North channel)-t"''"' s_,, A (Vt(,/ (..)e(ls (e., i. 011~ \ ...._ z I 
• Riprap (Reach 10 and 11) 'c ~ ~ltJ'.K. j -,. .) -
P Thickness (minimum 18 inches) 

Approximate size of stone delivered onsite and placed (See Construction Drawings) 
Resulting in a minimum void ratio (specifically for downchute into Reach 10) 

• Junction Area (Reach 10 and 11) 
fJ/B Height of Embankment (3.5 feet) 
tJ/A Top width of embankment ( 4 feet) 

• Bedding and backfill at 10 inch casing (8 inch pipe) crossing (see direct observation 
below) 2 1'-3!' Bedding Typel (minimum 2 inches) 

NIA Backfill Type 2 (minimum 8 inches) 
• Concrete lined channel 

IV(<>. Length (minimum 8 feet) 
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~. Thickness (minimum 4 inches) 
~ Bottom width ( channel width, 11 feet) 
• Riser Structure openings - may be completed during or after construction with wood 

rule or measuring tape. Includes: 
l\ilA: CPv orifice (3 inches) 
l'J[A Pipe to orifice (6 inches) 
f\) \A Weir (2.8 feet) 
Iv IA Outlet culvert (30 inches) 

• Aqqatic bench 
J1j£ Width (minimum 15 feet) 
_Jl4L!_ Northeast Wetland Hummock emergent planting rate (according to manufacturer 

A 11()( specification) 
__ Iv __ Bare root transplant spacing (3 feet on center) 

S 'ment Basin 1 emergency spillway 
Depth (minimum 1.75 feet) 

{'!I Bottom width (minimum 23 feet) 
• Inlet to Sediment Basin 1 

1 
J 

)
1 Depth(minimuml.75feet) -z''....., J -

Bottom Width (minimum 15 feet) - ,,..... .__ '""f'. ~ .--
--- L..> -~ ~,~ ,,,_..;;,.,~ -s-

Direct Observation of Installation (Critical Aspects of Project to be Present for) 
• Riprap Placement: May occur following placement with sample area representative of 

installation throughout area left exposed. Placement process shall include: 
o Placement by hand 
o Resulting in a minimum void ratio (specifically for downchute into Reach 10) 

• Installation of Groundwater Drain 01 including excavation of existing condition, 
placement of perforated pipe, sand bentonite plug, and backfill 

• Installation of riser structure and components (culvert, inverted pipe, orifice plate) 
• Bedding stone placement 

o Bedding (2 inches), backfill (8 inches over top of pipe), and riprap placement (18 
inches) at 10-inch pipe crossing injunction area 

o For riser structure (6 inches minimum) 

Items to be Surveyed upon Completion ffiorizontal and Vertical Alignment) 
• Channel initiation and termination points ( on each reach, survey at every change in 

slope). Includes: 
o Reach 9 invert 
o Reach 10 invert and embankment elevation on north side of channel 
o Reach 11 invert and embankment elevation on north side of channel 
o Reach 12 invert and embankment elevation on north side of channel 
o Downchute into Reach 10 from existing asphalt channel, including east and west 

embankments 
• Inlet to forebay (invert) 
• Forebay 

o Four bottom comers as indicated on Construction Drawings 
o Changes in slope at 10 foot intervals around forebay perimeter and at every comer 
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• Forebay bottom at toe of 2: 1 slope 
• Embankment top of2:1 slope 

• Inlet to Sediment Basin 1 (from forebay) 
• Basin 

o Four bottom comers as indicated on Construction Drawings 
o Changes in slope at 15 foot intervals around basin perimeter and through centroid 

of every horizontal curve (comers) 
• Basin bottom at toe of2:1 slope 
• Aquatic Bench top and toe of 10: 1 slope 
• Embankment top of 4: 1 slope 

o Riser structure outlet elevations. Includes: 
• Top of structure (all four comers) 
• CPv Orifice and PVC pipe inlet 
• Weir 
• Corrugated HDPE pipe outlet 

• Sediment Basin 1 emergency spillway 
• Pipe outlet inverts 

o Into Reach 10 (Junction Area) 
· o Riser structure discharge pipe 

• Groundwater drain O 1 outlet invert to north channel, affected southern sideslope (if any), 
and channel embankment height directly north of outlet 

• Relocated alignment ofleachate pond fence 

Notes and Additional Information 
• Request bill of lading for material used onsite or proof of product/material use for 

certification purposes. Includes but not limited to: 
o Stone fill used for riprap 
o Bedding and backfill stone 
o General seed mix, drainage channel seed mix, and straw mulch 
o Aquatic bench plantings and seed mix 
o Riser Structure shop drawing 
o Steel grate specifications 
o AGRIDrain Bar Guard literature 
o Orifice plate assembly 

j 
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,..~ DAIGLER 
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2620 Grand Island Blvd. Grand Island NY 14072 Ph (716) 773-6872/ Fax (716)773-6873 www.daiglerengineering.com 

DAILY CONSTRUCTION INSPECTION REPORT 

PROJECT: STORMWATER SEPARATION PLAN 

OWNER: LOCKWOOD HILLS LLC. 

ARRIVE TIME: 

WEATHER CONDITIONS: 

TEMPERATURE: 

SITE CONDITIONS: /,J{,.J.. 

PERSONNEL AND EQUIPMENT: 

INSPECTIONS/TESTS/SAMPLES/MATERIALS RECEIVED: 

CONSTRUCTION ACTIVITIES: 
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DAILY CONSTRUCTION INSPECTION REPORT 

PROJECT: STORMWATER SEPARATION PLAN DATE: tt,/'2,f3//t, 

OWNER: LOCKWOOD HILLS LLC. 

ARRIVE TIME: l2,·ttof>{l'l DEPART TIME: (;; 

WEATHER CONDITIONS: ?util\ (fALIV/ B 
TEMPERATURE: 

SITE CONDITIONS: i,; 

PERSONNEL AND EQUIPMENT: 

INSPECTIONS/TESTS/SAMPLES/MATERIALS RECEIVED: 

I OBSERVER: 

3<,e RorJ.tt 
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DAILY CONSTRUCTION INSPECTION REPORT 

PROJECT: STORMWATER SEPARATION PLAN DATE: /t(F3((r., 

OWNER: LOCKWOOD HILLS LLC. 

ARRIVE TIME: 6:o'S" N1 DEPART TIME: 

WEATHER CONDITIONS: ';?()t1 ,,_. 
TEMPERATURE: 

SITE CONDITIONS: 

PERSONNEL AND EQUIPMENT: 

INSPECTIONS/TESTS/SAMPLES/MATERIALS RECEIVED: 

-Cc,.., -& I-etc I-.. .... • "'"" ~- r,c,lh~- -• _§ r>c.Jp 6 I •<= / ',, S ,L- If /Jc.)1--/'l,n 

-7:..~/lb,~A ,--I r,, -- "/,- Nd t ... ,h:,rH--
• • ' 

CONSTRUCTION ACTIVITIES: 

OBSERVER: 

Joe f:?cv.,,j.,.e, c 
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PROJECT: STORMWATERSEPARATION PLAN 

OWNER: LOCKWOOD HILLS LLC. 

ARRIVE TIME: q ;. °Z;ol'I IVI I DEPART TIME: 

WEATHER CONDITIONS: t/', 'nr/ ~ , Cr CJu.-.l ~ 
TEMPERATURE: T 

. - AMI ~~0°F 
SITE CONDITIONS: tJe+ 

PERSONNEL AND EQUIPMENT: 

~--,'c./-e-t ;::::--_ ~· .. ,_ .. ~ ... !,- ... - ::fZ> -E" (..),__ - / • 
(./ u J 

--.T,.~ Oe-,/'-"T /41 -

INSPECTIONS/TESTS/SAMPLES/MATERIALS RECEIVED: 

CONSTRUCTION ACTIVITIES: 

OBSERVER: 

J°6e~el 
ATURE: 

I?! 
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/o;oOf+-IVl - O't:>~....ec/ I) ( C<A- Ti Y/ 11 "'S / ba, 11 r ..... ...+- ' ' ., •• .J.'5) 
I, - -~ Vn>,.,,..</ ~ M ,-v- .,, ~,,, , tl~ -• - ~_I.a,._ 1-rr" /_ ~ - r L. 

.l,Se.e,.f' q . . . A I ~~ 0 i::,e ft, .',, (1, l'I '.::' ., ".,/l 
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. ' 
Q',i,,J 6''4 , . ,. 
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Job Nam!i_ _b_ockwoog__Ash DisQQ.sal --------
Job Locatioa. _] orre1,_NY _ ----------
Enginee~~-

Approval --- ---------

_£_ Allowed for Casting & Shim 

[___fi-__J 8" Thick Reducing Cover 
wl #9 Rectangular Cast In 

D 

I I 
I (po" I 
I I 
L_J 

6' Exteod<ld 
Base Slab 

Pipe Opening Table 
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B 3o"HbD/:; •/7_" 
G 

0 

E 

F 

G 

H 

I 

J 

K.O.SIZE 

-

® 
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;-,. ., 

STA.II 

INSIDE DIM. 
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" 
Kistner Concrete Products, Inc. Project: Lockwood Leachate Flow Monitoring 

8713 Read Road East Pembroke, NY 14056 Location: Dresden, NY 

PRECAST Ph:585-762-8216 Fax:585-762-8315 Cust # & Name: 300 Lockwood Hil ls LLC 

Size: 72" Str#: I LS:Ar,MATI! Ml!Tl=R PIT r~v#1 Type: Mh-24dia-flt 

I ~I inn nra\Nin I An----.-.;.;-• Bid Item ID: NIA 
Rim: 561.02' . . 

Invert: 556.77' Contr initial: Date: 
Rim to Invert: 4.25' 

F&C & adjustrnent:0-497'< Engineer initial: Date: 
Catch: 0 .33' 

Floor (Top): 556.44' 24" - F&C NOT FURNISHED - .25' Olb 
Floor (Bot): 555.773' 24" - MH ADJUST LO - 0.239' Olb 

72" - Mh flt-24"dia - 1'-1" stk w/ 24"dia 40001b 
72" - MH STD BASE - 3' 92091b 

Total Precast Height: 4.75' 1) 1"-1rnisc - ADMIN* 0 lb 
1) 72" - MH GASKET - 6'0 GASKET & LUBE 0 lb 

Planvlew - Upright Posit ion 2) 8" - MH Boot-st - PSX12-08DD(8-8.63) 0 lb 
3) POLY STEP - MA IND. 0 lb 
4.08 VtFt) NONE REQ'D [INT) 0 lb 
4.75 VtFt) NONE REQ'D [EXT] 0 lb 

Structure Total: 132091b 

--
Invert: 1 ~""'1 H- Invert: 2 
Degree: 90° : 8 I -egree: 270° 
Offset: O" -....i ~ Offset: O" 

o·-

24" - F&C NOT FURNISHED - .25' 

Step: 0° 
I 24" - MH ADJUST LO - 0.239' 

I 
72" - Mh flt-24"dia - 1 '-1" stk w/ 24"dia 

I \ 

360° 270° 180° go• o· 

I ~. I ~ . I 
72" - MH STD BASE - 3' 

Outside Wall Dimensions 

Position Elev Angle Offset Pipe Pipe OD Connector UP U 
Rim 561.02' 

Reducer 

Invert 1 556.77' go• O" 8" Pvc-sch80 8.625" 8" MH Boot-st PSX12-08DD(8-8.63) 2" 
Invert 2 556.77' 270° O" 8" Pvc-sch80 8.625" 8" MH Boot-st PSX12-08DD(8-8.63) 2" 
Invert 3 

Invert 4 

Invert 5 

Invert 6 

Invert 7 

Invert 8 

Elevations are calculated based on pipes centered In openings 4/19/2016 8:01 :23AM Quote ID: 2016030113 



" 
Kistner Concrete Products, Inc. Project: Lockwood Leachate Flow Monitoring 

8713 Read Road East Pembroke, NY 14056 Location: Dresden, NY 

PR EC AST Ph:585-762-8216 Fax:585-762-8315 Cust # & Name: 300 Lockwood Hills LLC 

Size: 48" Str#: I MH r.nmmon 1 1 ~v#1 Type: Mh-24dia-flt 

I ~I 1nn Dr~\Nin • 4- -Bid Item ID: N/A .-. ..,~• Rim: 561 .91 ' . .. 
Invert: 556.91 ' Contr initial: Date: 

Rim to Invert: 5' 
F&C & adjustment:0.33' 4': 

Catch: 0.33' - Engineer initial: Date: 

Floor (Top): 556.58' 24" - F&C NOT FURNISHED - .25' Olb 
Floor (Bot): 555.913' 48" - Mh flt-24"dia - 1' stk w/24"dia 2281 lb 

48" - MH STD BASE - 4' 5091 lb 
1) 48" • MH GASKET· 4'0 GASKET Olb 

Total Precast Height: 5.667' 3) 8" • MH Boot-st· PSX12-0800(8-8.63) Olb 
5) POLY STEP - MA IND. Olb 

Planview - Upright Position 5. VtFt) NONE REQ'D [INT] Olb 
5.67 VtFt) NONE REQ'D [EXT] Olb 

Invert: 2 --------
Degree: 195° 

Structure Total: 7372 lb 

Invert: 3 

__,_iet O" 

Degree: 105• ___J_ I 
Offset: O" 

- .... r--.._ I t i. Invert: 1 -iH\..~.,;, LL:- .,,.,, 270" ._ Offset: O" 
+. • 

I --r-
24" - F&C NOT FURNISHED - .25' 

\ I 
48" - Mh flt-24"dia - 1' stk w/24"dia 

I \ 
Step: o• 

360° 270° 180° go• o· 

48" - MH STD BASE - 4' 

C [)_~,, 8 2.5" 8 3" 

Outside Wall Dimensions 

Position Elev Angle Offset Pipe Pipe OD Connector UP U 
Rim 561.91' 

Reducer 

Invert 1 556.91 ' 270° O" 8" Pvc-sch80 8.625" 8" MH Boot-st PSX 12-0800(8-8.63) 2" 
Invert 2 556.95' 195° O" 8" Pvc-sch80 8.625" 8" MH Boot-st PSX 12-0800(8-8.63) 2.5" 
Invert 3 557' 105° O" 8" Pvc-sch80 8.625" 8" MH Boot-st PSX12-0800(8-8.63) 3" 
Invert 4 

Invert 5 

Invert 6 

Invert 7 

Invert 8 

Elevations are calculated based on pipes centered In openings 1 4/19/2016 7:55:19AM Quote ID: 2016030113 



" 
Kistner Concrete Products, Inc. Project: Lockwood Leachate Flow Monitoring 

8713 Read Road East Pembroke, NY 14056 Location: Dresden, NY 

PRECAST Ph:585-762-8216 Fax 585-762-8315 Cust # & Name: 300 Lockwood Hills LLC 

Size: 48" Str#: I ~M nAn~ ~ r~\l if1 
Type: Mh-24dia-flt 

I ~I 1nn Dr=ii\Nin • A ... - .-... :::ail 
Bid Item ID: N/A 

Rim: 563.02' ' . .. 
Invert: 557.52' Contr initial: Date: 

Rim to Invert: 5.5' 
F&C & adjustment:0.33' 

Catch: 0.33' 
Engineer initial: Date: 

Floor (Top): 557.19' 24" - F&C NOT FURNISHED - .25' 0 lb 
Floor (Bot): 556.523' 48" - Mh flt-24"dia - 1' stk w/24"dia 2281 lb 

48" - MH STD BASE • 4.5' 55301b 
1) 48" - MH GASKET - 4'0 GASKET 0 lb 

Total Precast Height: 6.167' 1) 8" - MH Boot-st - PSX 12-0800(8-8.63) 0 lb 
1) 12" - MH Boot-st - PSX16M-00(12.05-13.3) 0 lb 

Planview • Upright Position 5) POLY STEP - MA IND. 0 lb 
5.5 VtFt) NONE REQ'D [INT] 0 lb 
6.17 VtFt) NONE REQ'D [EXT] 0 lb - ---·----

Structure Total: 78101b 

Invert: 2 Invert: 1 
Degree: 105° - Degree: 240° -Offset: O" ffset: O" 

~ "' 
I 

~ 
+. . 

I 
:--,-

24" - F&C NOT FURNISHED - .25' 

\ I 
48" - Mh flt-24"dia - 1' stk w/24"dia 

I " 
Step: o• 

360° 270° 180° go• o· 

C -29.5" 
48" - MH STD BASE - 4.5' 

8 , .. 

Outside Wall Dimensions 

Position Elev Angle Offset Pipe Pipe OD Connector UP U 
Rim 563.02' 

Reducer 

Invert 1 557.52' 240° O" 8" Pvc-sch80 8.625" 8" MH Boot-st PSX 12-0800(8-8.63) 2" 
Invert 2 559.8' 105° O" 12" Pvc-sch40 12.75" 12" MH Boot-st PSX16M-DD(12.05-13.3) 29.5" 
Invert 3 

Invert 4 

Invert 5 

Invert 6 

Invert 7 

Invert 8 

Elevations are calculated based on pipes centered in openings 4/19/2016 10:00:11 AM Quote ID: 2016030113 
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Greyline Instruments Inc. Open 
Channel Flow Meter and Virtual 

Polymer Compounds Large 60-Degree 
V Trapezoidal Flume 

Specifications/Shop Drawing 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Open Channel Flow Monitor
Non-Contacting – Accurately Measures

Flow Through Flumes and Weirs

Easy to Install and Calibrate
Simple, Accurate and Reliable

RELIABLE MEASUREMENT AND CONTROL

Open Channel
Flow Monitor

Model OCF 5.0

Displays, Transmits

Totalizes and Data Logs

Simple 5-key Calibration

Password Protected

2 million point Data Logger

On-screen Flow Reports

USB Output to Flash Drives

4-20mA/0-5V Output

Non-Contacting Sensor

Keypad Operating System

The OCF 5.0 uses a non-contacting ultrasonic sensor mounted over a
flume or weir to measure flow. It is accurate, reliable and verifiable.
The separate, watertight electronics/display enclosure can be mounted
within 500 ft (150 m) of the sensor.

Use the built-in keypad for fast, easy calibration with menu selection of
flume or weir and measurement units (e.g. gallons, liters etc.)
Calibration values and data logs are password-protected and retained
during power interruptions. The OCF 5.0 will display on-screen flow
reports with daily l, minimum, maximum and average flow and will
transfer data logs to a USB flash drive. PC software is included.

The OCF 5.0 continuously displays,
totalizes, transmits and data logs open channel flow.

tota



2-Million Point Data Logger

Easy Data Logger Downloads

Greyline Logger software for Windows

Non-Contacting Ultrasonic Sensor

Retains Memory during Power Interruptions

The OCF 5.0

You don’t need a laptop to retrieve log files! Plug any USB Flash Drive into the
OCF 5.0 USB output to download data log files automatically. Downloaded files
are sequentially named by the flowmeter so log files from the same or multiple
instruments can be stored on one flash drive.

stores time and date-stamped flow values at programmable intervals
of 10 seconds to 60 minutes. Daily flow reports are automatically created and can
be viewed right on the instrument’s LCD display including total, minimum,
maximum and average flow rates.

Greyline Logger is included with each OCF 5.0. This powerful software
displays data in both graph and table formats. You can view flow data on-
screen, generate flow reports and save files to disk. Graphs can be exported
as images and data tables can be exported as delimited text files, or directly
to Microsoft Excel.

Each OCF 5.0 includes a non-contacting PZ15 sensor designed for the special
requirements of open channel flow measurement. The sensor can be installed 8" (203
mm) or more above the highest water level. The ultrasonic sensor beam is narrow
enough to work on very small flumes and powerful enough for really large applications.
The OCF 5.0 automatically tunes to extended cable lengths up to 500 ft (150 m)
lengths.

Connect the OCF 5.0's isolated 4-20mA output to external displays, chart recorders or
controllers and use the built-in relays for flow/level alarms and flow proportionate pulse
to samplers, chlorinators or external totalizers.

Date, time, calibration data and user settings are stored and retained in back-up battery protected memory. Data log files
are in stored Secure Digital (SD) non-volatile memory.

Access to the OCF 5.0 calibration menu and settings are password-protected when enabled.

�

�

�

�

Display, analyze and export log files in graph and table
formats

Generate flow reports including totalizer, minimum, maximum
and average flow rates

Convert measurement units

One-click export to Microsoft Excel

OCF 5.0 Outputs Included

Security

Built-in Data Logger Creates Flow Reports
Save time and labour — flow information is stored automatically

PZ15
Ultrasonic
Sensor
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5.12 / 130 mm"

OCF 5.0
Open Channel
Flow Monitor

General Specifications

Sensor Specifications

Popular Options

Electronics Enclosure:

Accuracy:

Display:

Programming:

Power Input:

Output:

Control Relays:

Electrical Surge Protection:

Operating Temp.  (electronics):

Maximum Range:

Deadband (Blanking):

Beam Angle:

Operating Frequency:

Exposed Materials:

Operating Temperature:

Submersion Rating:

Sensor Cable:

Sensor Cable:

Power Input:

Control Relays:

Enclosure Heater:

Sunscreens:

Sensor Mounting Stand:

Approximate Shipping Weight:

Intrinsic Safety Barriers:

OCF 5.0 Specifications

Greyline OCF 5.0 Open Channel Flow Monitor

Watertight and dust tight NEMA4X (IP 66) polycarbonate with clear, shatterproof cover

±0.25% of Range or 2 mm (0.08") whichever is greater, Repeatability and Linearity: ±0.1%

Isolated 4-20mA/0-5V, 1000 ohm load maximum, programmable offset

2 form 'C' dry contacts rated 5 amp SPDT; programmable level alarm, pump

control, pump alternation, failsafe/echo-loss, air temperature alarm

Sensor, 4-20mA and AC power input

-5° to 140°F (-20° to 60°C)

10 lbs. (4.5 kg)

White, backlit matrix - displays flow rate, totalizer, relay status, operating mode and

calibration menu

built-in 5-key calibrator with English, French or Spanish language selection

100-240VAC 50-60Hz (see Options), 4.0 Watts maximum (with standard features)

For Sensor mounting in Class I,II,III, Div. I,II, Groups C,D,E,F,G hazardous locations

9-32 VDC

Sensor sunscreen and enclosure sunscreen for outdoor installations

Relays,

15 ft (4.57 m) with standard PZ15 sensor

Programmable, Minimum 8 in (203.2 mm)

8°

92 KHz

PVC

-40° to 150°F (-40° to 65°C) with automatic temperature compensation

Protected for accidental submersion to 10 ft (3 m) maximum

RG62AU coaxial, 25 ft (7.6 m) standard length (See Options)

50 ft. (15 m) continuous or 100 ft. (30 m) continuous RG62AU coaxial from Sensor, or

splice up to 500 ft (150 m) with Junction Box

4 additional (6 total), rated 5 amp SPDT

Thermostatically controlled - recommended for temperatures below 32°F (0°C)

Adjustable, includes galvanized steel pipe, flanges, fittings and hardware

Dimensions

PZ15  SENSOR

25 ft (7.6 m) RG62AU

COAXIAL CABLE

(50 ft 15 m OR

100 ft 30 m )OPTIONAL

3/4“ NPT

ISOLATION

COUPLING

(SUPPLIED)

3/4" NPT

1.125"

(28.6 mm)

~4.25"

(108 mm)

OVERALL

3.125"

79.4 mm

2.1" (53 mm)



Non-Contacting Ultrasonic
OCF 5.0 Open Channel Flow Monitor

Contact a Greyline sales representative in your area or phone one of our sales
engineers. Describe your requirements and receive our prompt quotation.

Take advantage of Greyline's applications experience. Phone toll free 1-888-473-9546
for advice or information on applications, installation or service for Greyline products.

The Greyline OCF 5.0 Level & Flow Monitor must meet your requirements. Discuss
your application with a Greyline representative to arrange a 30-day trial.

Quality of Materials and Workmanship - Each instrument manufactured by Greyline is
warranted against defects in materials and workmanship for a period of one year from
date of purchase. Refer to our limited warranty included with each product.

How to Order

Applications Support

No Risk Appraisal

The Greyline Guarantee

RELIABLE MEASUREMENT AND CONTROL

Canada: 16456 Sixsmith Dr., Long Sault, Ont. K0C 1P0
Tel: 613-938-8956 / 888-473-9546 Fax: 613-938-4857

USA: 105 Water Street, Massena NY 13662
Tel: 315-788-9500 / 888-473-9546 Fax: 315-764-0419

Internet: www.greyline.com   E-mail: info@greyline.com

�

�

�

Works with any Flume or Weir

Built-in Totalizer

Password protected

Programmable for any Flume or Weir

Non-Contacting Sensor

Smart Operating System

The OCF 5.0 includes a built-in 5-button keypad for fast, easy calibration. Select your
choice of engineering units (gallons, liters, cubic meters, etc.) and choose your flume
or weir type from the menu. The flowmeter also supports entry of flow formulae for
non-standard flumes and weirs. 'Find K&n' software (included) can be used to
calculate non-standard calibration constants for entry into the OCF 5.0 calibration
menu.

Built-in control relays can be programmed for flow alarms or a flow proportionate
pulse for remote totalizers, samplers or chlorinators. The isolated 4-20mA (or 0-5V)
output can be connected to chart recorders, remote displays and controllers.

Designed specifically for open channel flow applications, the new Greyline PZ15
ultrasonic sensor can be mounted just 8" (20.3 cm) above the maximum water level. It
is ideal for confined space and small flumes. The PZ15 sensor is rated for
measurement distances up to 15 ft (4.576 m).

The PZ15 sensor mounts above the flowing liquid so there is no fouling. No
maintenance is required. The sensor will not be damaged by accidental submersion
and it self-tunes to extended cable lengths up to 500 ft (152 m).

The OCF 5.0 tracks flow continuously through a flume or weir. False echoes from
turbulence, splashing rain or snowfall are automatically rejected. Temperature
compensation is automatic for high accuracy. Flow rate and totalizer are shown on
the large backlit LCD display.
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