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This report summarizes the results of the geotechnical investigation completed by TREK Geotechnical
Inc. (TREK) for the proposed new water treatment plant (WTP) in the town of Russell, MB. The terms
of reference for the investigation are included in our proposal addressed to Ken Anderson of Associated
Engineering (Associated) dated September 8, 2016. The current scope of work includes a subsurface
investigation, laboratory testing, and the provision of recommendations for the design and construction
of foundations. Recommendations for lateral earth pressures for permanent walls, excavations and
shoring, backfill, site drainage considerations, foundation concrete, quality control materials testing and
inspection services are also included.

The project site is located along the west side of Ellice Ave. N between Darcy St. and Augusta St. The
existing brick WTP building and existing reservoir are situated on the south end of the site (on the
corner of Darcy Str. and Ellice Ave.) and the new proposed WTP with a below ground reservoir is to
be constructed north of the existing water treatment building. The new WTP building will be roughly
20 m wide by 23 m long and will likely be founded on a concrete raft foundation at a depth of
approximately 3.2 m below existing grade.

A subsurface investigation was undertaken on October 4th, 2016 under the supervision of TREK
personnel to evaluate the subsurface conditions at the site. Four test holes (TH16-01 to 04) were drilled
within the vicinity of the new building for the provision of foundation recommendations. The test holes
were drilled to power auger refusal at depths ranging from 4.9 to 6.4 m in all test holes. The test holes
were drilled using an Acker SSIII track-mounted drill rig equipped with 125 mm solid stem augers and
backfilled using auger cuttings. A standpipe piezometer, SP16-01 was installed in a separate hole
adjacent to TH16-01.

Subsurface soils encountered during drilling were visually classified based on the Unified Soil
Classification System (USCS). Disturbed auger cuttings and split spoon samples collected during
drilling were transported to TREK’s testing laboratory in Winnipeg, MB for further classification and
laboratory testing. Laboratory testing consisted of water content determination on all samples and
Atterberg limit and hydrometer testing on select samples. Water soluble sulphate tests were done by
ALS Environmental to determine the soluble sulphate in the soil to assist in providing the provision for
design of foundation concrete, or any other concrete that will be in contact with the soils at site.

Test hole locations (shown on Figure 01) were determined by handheld GPS and measured from stakes
in ground that were assumed to denote the corners of new water treatment plant. Test hole elevations
were surveyed using a rod and level relative to the top of the southeast corner of the concrete pad



located at the existing reservoir (denoted as TBM 1 on Figure 01), which was assigned an arbitrary
elevation of 100.0 m. The test hole logs attached to this report include a description of the soil units
encountered during drilling and other pertinent information such as groundwater conditions and a
summary of the laboratory testing results.

A brief description of the soil units encountered at the test hole locations are provided below. All
interpretations of soil stratigraphy for the purposes of design should refer to the detailed information
provided on the attached test hole logs.

The soil stratigraphy at the site generally consists of (in descending order):

Fill
Clay and Silt Till
Sand and Silt
Clay Till
Clay Shale

The fill consists of varying amounts of clay, silt, sand and gravel and ranges in thickness between 0.8
to 1.3 m. Clay and silt till was encountered below the fill and contains varying amounts of clay, silt,
sand and gravel. Layers of silt and sand were encountered at various depths within or above the till at
three of the four test hole locations. The clay and silt till layers are generally brown of colour, moist,
stiff to very stiff and is of intermediate to high plasticity. Soil-like silty clay shale was encountered at
depths of 4.3 to 4.6 m which extended to the depth of exploration (power auger refusal) in all test holes.
The clay shale is, non-cemented (“soil-like”), grey, moist, hard, and is of high plasticity. A ~25 mm
thick sand seam was encountered in the clay shale at 4.9 m in TH16-01 from which seepage was
observed.

Seepage was encountered in three of the four test holes while sloughing occurred in two of the four test
holes. Seepage and sloughing was not observed in TH16-04. Seepage tended to occur within the sand
and silt layers or thin sand seams (TH16-01, TH16-02 and TH16-03) while sloughing occurred within
the fill (TH16-03) or within sand layers (TH16-02).

Ground water levels were measured upon completion of drilling and ranged between 0.9 m depth
(TH16-02) to 5.2 m depth (TH16-01). A standpipe piezometer was installed in TH16-01 at ~6.0 m
depth to determine groundwater levels in the clay shale. The ground water level in the standpipe
piezometer was measured at 1.62 m below ground surface (~Elev. 98.12 m) by WTP personnel on
November 14th, 2016.

The groundwater observations made during drilling are short-term and should not be considered



reflective of (static) groundwater levels at the site which would require monitoring over an extended
period of time to determine. It is important to recognize that groundwater conditions may vary
seasonally, annually, or as a result of construction activities.

Based on the subsurface conditions and the anticipated magnitude of applied loading from the
structures, a raft foundation will likely be the most suitable foundation type for this site. Limit states
design and construction recommendations in accordance with the National Building Code of Canada
(NBCC 2010) for these foundation types are provided below.

It should be understood that shallow foundations are subject to vertical movements due to seasonal
moisture and volume changes and freeze/thaw cycles (i.e. frost action) of the underlying clayey soils.
In regard to frost action, the depth of frost penetration is approximately 2.5 m below existing ground
surface. In this regard, if shallow foundations are to be installed within the frost zone, insulation should
be considered or surrounding grades should be raised to provide an equivalent frost depth of 2.5 m.

Given the relatively high groundwater level at the site and the nature of the soils that will be encountered
during excavation, dewatering of the excavation for the raft foundation will likely be required.
Dewatering will likely require that a series of wells or wellpoints be installed around the proposed
excavation area. The wells or wellpoints will need to be pumped until groundwater levels within the
work area are lowered to below the design excavation depth.

Limit States Design recommendations for shallow foundations in accordance with the National
Building Code of Canada (NBCC 2010) are provided below. Limit States Design requires consideration
of distinct loading scenarios comparing the structural loads to the foundation bearing capacity using
resistance and load factors that are based on reliability criteria. Two general design scenarios are
evaluated corresponding to the serviceability and ultimate capacity requirements.

The Ultimate Limit State (ULS) is concerned with ensuring that the maximum structural loads do not
exceed the nominal (ultimate) capacity of the foundation units. The ULS foundation bearing capacity
is obtained by multiplying the nominal (ultimate) bearing capacity by a resistance factor (reduction
factor), which is then compared to the factored (increased) structural loads. The ULS bearing capacity
must be greater than or equal to the maximum factored load. Table 1 summarizes the resistance factors
that can be used for the design of shallow foundations as per the National Building Code of Canada
(NBCC 2010). The values of the resistance factors depend on the method of analysis and verification
testing completed during construction.

The Service Limit State (SLS) is concerned with limiting deformation or settlement of the foundation
under service loading conditions such that the integrity of the structure will not be impacted. The SLS
should generally be analysed by calculating the settlement resulting from applied service loads and
comparing this to the settlement tolerance of the structure. However, the settlement tolerance of the
structure is typically not defined at the preliminary design stage. As such, SLS bearing capacities are



often provided that are developed on the basis of limiting settlement to 25 mm or less. A more detailed
settlement analysis should be conducted to refine the estimated settlement and/or adjust the SLS bearing
resistances if a more stringent settlement tolerance is required.

Table 1. ULS Resistance Factor for Shallow Foundations (NBCC 2010)

Case Resistance Factor

Shallow Foundations Bearing Resistance 0.5

A raft foundation bearing on clay tills will be subject to some seasonal movement associated with
moisture changes in clay soils. Provided that this is acceptable the raft foundation installed at 3.2 m
depth can be designed using a SLS bearing resistance of 200 kPa and an ULS bearing resistance of 300
kPa These resistances are based on the foundation bearing on very stiff to hard clay till. Additional
recommendations for design and construction of the raft are provided below.

Additional considerations for the design and construction of the raft foundation are provided below.

1. Organics, fill soils, silts, clays and any other deleterious materials should be stripped away such
that the subgrade only consists of native, undisturbed very stiff clay till. Excavation should be
completed by an excavator equipped with a smooth bladed bucket in a manner which minimizes
disturbance to the exposed subgrade. Care should be taken not to over-excavate and to minimize
the subgrade disturbance at all times. A raft placed on a disturbed bearing surface will result in a
reduction in SLS resistance and may lead to intolerable settlement over time.

2. If over-excavation occurs the grades should be raised using Manitoba Infrastructure Class A
granular base course compacted to 98% of Standard Proctor Maximum Dry Density (SPMDD).

3. The final bearing surface should be inspected and documented by TREK Geotechnical prior to
concrete placement to verify the adequacy of the bearing surface and proper installation of the raft.

4. Utility lines connecting to the expansion (e.g. a line passing through a wall of the expansion) should
be designed to accommodate differential movements.

5. The bearing surface should be protected from freezing, drying, or inundation with water at all times
during construction. If any of these conditions occur, the sub-grade should be scarified, moisture
conditioned as appropriate, and re-compacted to a minimum of 95% of the SPMDD.

6. The raft should be designed by a qualified structural engineer to resist all applied loads from the
proposed structures and uplift due to the high groundwater table.

Buried concrete structures can be subject to ad-freezing forces acting along their vertical surfaces. For
foundation components located within the depth of frost penetration, an uplift adhesion of 65 kPa is
recommended for design. These forces will be resisted by structural dead loads (unfactored) and uplift



resistance afforded by the length of the foundations system below the depth of frost penetration. A frost
penetration depth of 2.5 m should be assumed for design. Based on the anticipated depth of the raft
foundation (3.2 m) the anticipated frost penetration depth should not be a concern.

All foundation concrete should be designed by a qualified structural engineer for the anticipated axial
(compression and uplift), lateral, and bending loads from the structure and seasonal movements. Based
on test results on samples G08 and G26, the degree of exposure for concrete subjected to sulphate attack
is classified as moderate according to Table 3, CSA A23.1-14 (Concrete Materials and Methods of
Concrete Construction). Accordingly, all concrete in contact with the native soil should be made with
sulphate-resistant cement (MS or MSb). Furthermore, concrete which may be exposed to freezing and
thawing should be adequately air entrained to improve freeze-thaw durability in accordance with Table
4, CSA A23.1-14.

In accordance with Section 4.2.2.3 Field Review of the NBCC (2010), the designer or other suitably
qualified person shall carry out a field review on:

1. a continuous basis during:

i. the construction of all deep foundation units,

ii. the installation and removal of retaining structures and related backfilling operations, and

iii. during the placement of engineered fills.

2. on an as-required basis for the construction of shallow foundation units and in excavating,
dewatering and other related works.

In consideration of the above and relative to this particular project, we recommend that TREK, as the
geotechnical engineer of record, be retained to inspect the installation of the raft foundation. TREK is
familiar with the geotechnical conditions and the basis for the foundation recommendations and can
provide any design modifications deemed to be necessary should altered subsurface conditions be
encountered.

The magnitude of lateral earth pressures from retained soil against the component walls will depend on
the backfill material type, methods of placing and compacting the backfill, and the magnitude of
horizontal deflection of the wall after the backfill is placed. It is recommended that free draining
granular fill be used as backfill against the structure walls to improve drainage properties and minimize
the potential of lateral frost heave loading. Given that the bottom of the excavation is expected to be
below the water table, a sub-drainage system is not recommended, rather the expansion walls should
be design to withstand a hydrostatic water pressure at ground surface in addition to the lateral earth
pressure.



Cohesive soils should not be used as backfill against the walls as these soils could generate excessive
lateral earth pressures from swelling.

An at-rest earth pressure coefficient (Ko) of 0.5 should be used for structural design of the structure
walls. An appropriate surface surcharge should be included in the earth pressure distribution to account
for surface loads.

Over-compaction of the backfill soils adjacent to the WTP walls may result in earth pressures that are
considerably higher that those predicted in design. Compaction of the granular fills within about 1.5 m
of any wall should be conducted with a light hand operated vibrating plate compactor and the number
of compaction passes should be limited. A maximum compacted density of 92% of Standard Proctor
Maximum Dry Density (SPMDD) should be reviewed during construction to verify that they are
consisted with the design assumptions.

Beyond 1.5m from component walls, excavations should be backfilled with granular fill that is free of
debris, organics and any other deleterious materials. The fill should be compacted to 98% of the
Standard Proctor Maximum Dry Density (SPMDD) in lift thicknesses not exceeding 150 mm. Even
with this level of compaction some settlement of the fill should be expected; the settlement could be in
the order of approximately 1 to 2% of the fill thickness.

All excavations must be carried out in compliance with the appropriate regulation(s) under the
Manitoba Workplace Safety and Health Act. Any open-cut excavations greater than 3 m deep must be
designed and sealed by a professional engineer and should be reviewed by the geotechnical engineer of
record (TREK). TREK anticipates that short term stability can be maintained for open-cut excavations
shallower than 3 m with side slopes no steeper than 1 horizontal to 1 vertical (1H:1V). Should this not
be the case, or if existing (adjacent) structures or infrastructure prevent an open excavation, TREK can
provide recommendations and design parameters for shoring systems upon request. Excavations must
be designed to prevent undermining of existing foundations and to accommodate construction of the
reservoir in a safe manner. Once a final foundation plan is developed, TREK should be contacted to
review the plan.

Maintaining the stability of the excavation slopes for the duration of construction should be the
responsibility of the Contractor. To prevent wetting or drying of the exposed excavation side slopes,
they should be protected with plastic covering or similar measures. Stockpiles of excavated material
and heavy equipment should be kept away from the edge of the excavation by a distance equal to or
greater than the depth of excavation.

Dewatering measures should be completed as necessary to maintain a dry excavation and permit proper
completion of the work. If seepage is encountered, it should be directed to a sump pit and pumped out
of the excavation. If significant seepage is observed during excavation, wellpoints should be installed
to dewater the excavation for the new WTP. Surface water should be diverted away from the excavation



and the excavation should be backfilled as soon as possible following construction. A dewatering plan
should be prepared by the contractor and submitted for review by TREK prior to work proceeding on-
site.

Drainage adjacent to buildings should promote runoff away from the structures. Water discharge from
roof leaders should be directed away from the structures and positive site drainage around the perimeter
of the structures should be provided at a gradient of at least 2% to promote runoff away from the
structures.

The geotechnical information provided in this report is in accordance with current engineering
principles and practices (Standard of Practice). The findings of this report were based on information
provided (field investigation and laboratory testing). Soil conditions are natural deposits that can be
highly variable across a site. If subsurface conditions are different than the conditions previously
encountered on-site or those presented here, we should be notified to adjust our findings if necessary.

All information provided in this report is subject to our standard terms and conditions for engineering
services, a copy of which is provided to each of our clients with the original scope of work or standard
engineering services agreement. If these conditions are not attached, and you are not already in
possession of such terms and conditions, contact our office and you will be promptly provided with a
copy.

This report has been prepared by TREK Geotechnical Inc. (the Consultant) for the exclusive use of
Associated Engineering (the Client) and their agents for the work product presented in the report. Any
findings or recommendations provided in this report are not to be used or relied upon by any third
parties, except as agreed to in writing by the Client and Consultant prior to use.























MEMORANDUM

Date October 25, 2016

To Nelson Ferreira, TREK Geotechnical

From Paul Bevel, TREK Geotechnical

Project No. 0115-015-00

Project Russell Water Treatment Plant

Subject Laboratory Testing Results – Lab Req. R559

Distribution Reinhardt Van Rensburg

Attached are the laboratory testing results for the above noted project. The testing included moisture content
determinations, grain size analysis (mechanical sieve) and Atterberg limits

Kind Regards,

Paul Bevel

Attach.



Moisture Content Report
ASTM D2216-98

Project No. 0115-015-00
Client Associated Engineering
Project Russell Water Treatment Plant

Sample Date 06-Oct-16
Test Date 11-Oct-16
Technician HS

Test Pit TH16-01 TH16-01 TH16-01 TH16-01 TH16-01 TH16-01
Depth (m) 0.0 - 0.3 0.6 - 0.8 1.2 - 1.5 1.8 - 2.1 2.7 - 3.0 4.3 - 4.6
Sample # G01 G02 G03 G04 G05 G06
Tare ID F40 Z112 P07 F1 Z07 Z123
Mass of tare 8.3 8.7 8.3 8.7 8.8 8.4
Mass wet + tare 239.4 227.2 359.7 241.2 306.4 350.2
Mass dry + tare 196.8 186.0 303.6 202.6 262.4 300.8
Mass water 42.6 41.2 56.1 38.6 44.0 49.4
Mass dry soil 188.5 177.3 295.3 193.9 253.6 292.4
Moisture % 22.6% 23.2% 19.0% 19.9% 17.4% 16.9%

Test Pit TH16-01 TH16-01 TH16-01 TH16-02 TH16-02 TH16-02
Depth (m) 4.7 - 4.9 5.8 - 5.9 6.1 - 6.2 0.0 - 0.3 0.8 - 0.9 1.1 - 1.2
Sample # G07 G08 SS09 G10 G11 G12
Tare ID Z42 E17 P29 D10 E60 AA22
Mass of tare 8.3 8.8 8.4 8.6 8.4 6.6
Mass wet + tare 297.8 392.3 122.6 467.5 554.2 439.2
Mass dry + tare 231.4 295.7 91.4 398.4 437.2 304.4
Mass water 66.4 96.6 31.2 69.1 117.0 134.8
Mass dry soil 223.1 286.9 83.0 389.8 428.8 297.8
Moisture % 29.8% 33.7% 37.6% 17.7% 27.3% 45.3%

Test Pit TH16-02 TH16-02 TH16-02 TH16-03 TH16-03 TH16-03
Depth (m) 2.1 - 2.3 3.0 - 3.5 4.6 - 4.9 0.0 - 0.3 0.8 - 0.9 1.2 - 1.5
Sample # G13 SS14 SS15 G16 G17 G18
Tare ID AA20 AB93 N01 Z100 AA02 Z41
Mass of tare 6.6 6.6 8.7 8.7 6.7 8.6
Mass wet + tare 477.6 315.5 326.2 226.2 489.8 473.2
Mass dry + tare 404.0 269.4 239.5 164.6 381.3 361.2
Mass water 73.6 46.1 86.7 61.6 108.5 112.0
Mass dry soil 397.4 262.8 230.8 155.9 374.6 352.6
Moisture % 18.5% 17.5% 37.6% 39.5% 29.0% 31.8%

TREK Moisture Content & Toss Page 1 of 2



Moisture Content Report
ASTM D2216-98

Project No. 0115-015-00
Client Associated Engineering
Project Russell Water Treatment Plant

Sample Date 06-Oct-16
Test Date 11-Oct-16
Technician HS

Test Pit TH16-03 TH16-03 TH16-03 TH16-03 TH16-03 TH16-04
Depth (m) 1.5 - 2.0 2.0 - 2.1 2.3 - 2.4 3.0 - 3.5 4.6 - 4.8 0.0 - 0.3
Sample # SS19 G20 G21 SS22 SS23 G24
Tare ID F7 D27 H5 AB54 AC20 AA06
Mass of tare 8.4 8.2 8.6 6.7 6.7 6.6
Mass wet + tare 574.9 340.0 230.3 302.0 147.0 226.4
Mass dry + tare 407.7 268.6 193.7 258.6 113.0 179.7
Mass water 167.2 71.4 36.6 43.4 34.0 46.7
Mass dry soil 399.3 260.4 185.1 251.9 106.3 173.1
Moisture % 41.9% 27.4% 19.8% 17.2% 32.0% 27.0%

Test Pit TH16-04 TH16-04 TH16-04 TH16-04 TH16-04
Depth (m) 0.8 - 0.9 1.2 - 1.5 2.3 - 2.7 3.0 - 3.8 4.6 - 4.7
Sample # G25 G26 SS27 SS28 SS29
Tare ID E77 W111 Z36 AA21 K39
Mass of tare 8.5 8.7 8.5 6.6 8.4
Mass wet + tare 330.9 357.9 312.4 246.5 153.9
Mass dry + tare 247.5 294.1 246.9 210.8 123.1
Mass water 83.4 63.8 65.5 35.7 30.8
Mass dry soil 239.0 285.4 238.4 204.2 114.7
Moisture % 34.9% 22.4% 27.5% 17.5% 26.9%

Test Pit
Depth (m)
Sample #
Tare ID
Mass of tare
Mass wet + tare
Mass dry + tare
Mass water
Mass dry soil
Moisture %

TREK Moisture Content & Toss Page 2 of 2



Atterberg Limits
ASTM D4318-10e1

Project No. 0115-015-00
Client Associated Engineering
Project Russell Water Treatment Plant

Test Hole TH16-01
Sample # G07
Depth (m) 4.7-4.9
Sample Date 06-Oct-16 Liquid Limit 59
Test Date 18-Oct-16 Plastic Limit 35
Technician MM Plasticity Index 24

Liquid Limit
Trial # 1 2 3 4 5
Number of Blows (N) 21 26 33
Mass Wet Soil + Tare (g) 21.767 21.230 20.488
Mass Dry Soil + Tare (g) 18.978 18.626 18.134
Mass Tare (g) 14.297 14.195 14.067
Mass Water (g) 2.789 2.604 2.354
Mass Dry Soil (g) 4.681 4.431 4.067
Moisture Content (%) 59.581 58.768 57.881

Plastic Limit
Trial # 1 2 3 4 5
Mass Wet Soil + Tare (g) 20.045 20.081
Mass Dry Soil + Tare (g) 18.511 18.512
Mass Tare (g) 14.089 14.015
Mass Water (g) 1.534 1.569
Mass Dry Soil (g) 4.422 4.497
Moisture Content (%) 34.690 34.890
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Atterberg Limits
ASTM D4318-10e1

Project No. 0115-015-00
Client Associated Engineering
Project Russell Water Treatment Plant

Test Hole TH16-02
Sample # SS14
Depth (m) 3.0-3.5
Sample Date 06-Oct-16 Liquid Limit 34
Test Date 18-Oct-16 Plastic Limit 18
Technician MM Plasticity Index 16

Liquid Limit
Trial # 1 2 3 4 5
Number of Blows (N) 19 24 32
Mass Wet Soil + Tare (g) 21.024 25.656 19.776
Mass Dry Soil + Tare (g) 19.173 22.731 18.380
Mass Tare (g) 13.894 14.142 14.172
Mass Water (g) 1.851 2.925 1.396
Mass Dry Soil (g) 5.279 8.589 4.208
Moisture Content (%) 35.063 34.055 33.175

Plastic Limit
Trial # 1 2 3 4 5
Mass Wet Soil + Tare (g) 20.013 19.856
Mass Dry Soil + Tare (g) 19.113 18.951
Mass Tare (g) 14.166 13.946
Mass Water (g) 0.900 0.905
Mass Dry Soil (g) 4.947 5.005
Moisture Content (%) 18.193 18.082
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Atterberg Limits
ASTM D4318-10e1

Project No. 0115-015-00
Client Associated Engineering
Project Russell Water Treatment Plant

Test Hole TH16-03
Sample # G18
Depth (m) 1.2-1.5
Sample Date 06-Oct-16 Liquid Limit 42
Test Date 18-Oct-16 Plastic Limit 24
Technician MM Plasticity Index 18

Liquid Limit
Trial # 1 2 3 4 5
Number of Blows (N) 21 35 26
Mass Wet Soil + Tare (g) 22.768 22.661 24.193
Mass Dry Soil + Tare (g) 20.191 20.232 21.144
Mass Tare (g) 14.158 14.199 13.927
Mass Water (g) 2.577 2.429 3.049
Mass Dry Soil (g) 6.033 6.033 7.217
Moisture Content (%) 42.715 40.262 42.247

Plastic Limit
Trial # 1 2 3 4 5
Mass Wet Soil + Tare (g) 20.182 20.040
Mass Dry Soil + Tare (g) 19.035 18.885
Mass Tare (g) 14.164 14.229
Mass Water (g) 1.147 1.155
Mass Dry Soil (g) 4.871 4.656
Moisture Content (%) 23.548 24.807

25
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

10 100

M
oi

st
ur

e
C

on
te

nt
(%

)

Number of Blows (N)

TREK Atterberg - TH16-03-G18
Page 1 of 1



Atterberg Limits
ASTM D4318-10e1

Project No. 0115-015-00
Client Associated Engineering
Project Russell Water Treatment Plant

Test Hole TH16-03
Sample # SS23
Depth (m) 4.6-4.8
Sample Date 06-Oct-16 Liquid Limit 55
Test Date 18-Oct-16 Plastic Limit 38
Technician MM Plasticity Index 16

Liquid Limit
Trial # 1 2 3 4 5
Number of Blows (N) 16 26 22
Mass Wet Soil + Tare (g) 20.149 20.517 22.611
Mass Dry Soil + Tare (g) 17.941 18.309 19.611
Mass Tare (g) 14.044 14.266 14.199
Mass Water (g) 2.208 2.208 3.000
Mass Dry Soil (g) 3.897 4.043 5.412
Moisture Content (%) 56.659 54.613 55.432

Plastic Limit
Trial # 1 2 3 4 5
Mass Wet Soil + Tare (g) 19.870 20.317
Mass Dry Soil + Tare (g) 18.234 18.672
Mass Tare (g) 14.038 14.320
Mass Water (g) 1.636 1.645
Mass Dry Soil (g) 4.196 4.352
Moisture Content (%) 38.990 37.799
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Atterberg Limits
ASTM D4318-10e1

Project No. 0115-015-00
Client Associated Engineering
Project Russell Water Treatment Plant

Test Hole TH16-04
Sample # SS27
Depth (m) 2.3-2.7
Sample Date 06-Oct-16 Liquid Limit 25
Test Date 18-Oct-16 Plastic Limit 18
Technician MM Plasticity Index 7

Liquid Limit
Trial # 1 2 3 4 5
Number of Blows (N) 17 24 29
Mass Wet Soil + Tare (g) 25.348 21.460 24.934
Mass Dry Soil + Tare (g) 23.022 19.952 22.790
Mass Tare (g) 14.112 14.052 14.298
Mass Water (g) 2.326 1.508 2.144
Mass Dry Soil (g) 8.910 5.900 8.492
Moisture Content (%) 26.105 25.559 25.247

Plastic Limit
Trial # 1 2 3 4 5
Mass Wet Soil + Tare (g) 19.894 19.968
Mass Dry Soil + Tare (g) 19.005 19.087
Mass Tare (g) 14.135 14.167
Mass Water (g) 0.889 0.881
Mass Dry Soil (g) 4.870 4.920
Moisture Content (%) 18.255 17.907
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Atterberg Limits
ASTM D4318-10e1

Project No. 0115-015-00
Client Associated Engineering
Project Russell Water Treatment Plant

Test Hole TH16-04
Sample # SS28
Depth (m) 3.0-3.8
Sample Date 06-Oct-16 Liquid Limit 31
Test Date 18-Oct-16 Plastic Limit 15
Technician MM Plasticity Index 16

Liquid Limit
Trial # 1 2 3 4 5
Number of Blows (N) 18 23 33
Mass Wet Soil + Tare (g) 23.488 21.772 20.045
Mass Dry Soil + Tare (g) 21.207 19.926 18.638
Mass Tare (g) 14.259 14.144 13.952
Mass Water (g) 2.281 1.846 1.407
Mass Dry Soil (g) 6.948 5.782 4.686
Moisture Content (%) 32.830 31.927 30.026

Plastic Limit
Trial # 1 2 3 4 5
Mass Wet Soil + Tare (g) 20.095 19.967
Mass Dry Soil + Tare (g) 19.277 19.199
Mass Tare (g) 14.172 14.033
Mass Water (g) 0.818 0.768
Mass Dry Soil (g) 5.105 5.166
Moisture Content (%) 16.024 14.866
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Grain Size Analysis (Sieve Method)
ASTM C136-14
ASTM C117-13

Project No. 0115-015-00
Client Associated Engineering
Project Russell Water Treatment Plant

Test Hole TH16-01
Sample # G12
Depth 15.5 - 16.0
Date Sampled 4-Oct-16 Gravel % 39.3
Date Tested 13-Oct-16 Sand % 43.8
Technician HS Fines % 16.9

Sieve Opening (mm) Percent Passing Specification (Min - Max)
0.0

150.0 100
125.0 100
100.0 100
75.0 100
50.0 100
37.5 100
25.0 100
19.0 81
12.5 74
9.5 67
4.75 61
2.00 52
0.85 44

0.425 34

0.075 17

0.180 22
0.150 21
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4.75 mm Split Size G12
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Grain Size Analysis (Sieve Method)
ASTM C136-14
ASTM C117-13

Project No. 0115-015-00
Client Associated Engineering
Project Russell Water Treatment Plant

Test Hole TH16-03
Sample # G21
Depth 7.5 - 8.0
Date Sampled 4-Oct-16 Gravel % 1.6
Date Tested 13-Oct-16 Sand % 71.1
Technician HS Fines % 27.3

Sieve Opening (mm) Percent Passing Specification (Min - Max)
150 100
125 100
100 100
75.0 100
50.0 100
37.5 100
25.0 100
20.0 100
16.0 100
12.5 100
9.5 99
4.75 98
1.18 96
0.60 93

0.425 81

0.075 27

0.180 39
0.150 35
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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1712 St. James Street
Winnipeg  MB  R3H 0L3
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Certificate of Analysis
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Result D.L. Units Extracted AnalyzedSample Details/Parameters

of

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version: FINAL
3

L1842186-1

L1842186-2

TH16-01 G08 (19’-19.5’)

TH16-01 G26 (4’-5’)

CLIENT on 04-OCT-16

CLIENT on 04-OCT-16

Sampled By:

Sampled By:

GRAB

GRAB

   Miscellaneous Parameters

   Miscellaneous Parameters

Water Soluble Sulfate

Water Soluble Sulfate

%

%

19-OCT-16

19-OCT-16

19-OCT-16

19-OCT-16

0.121

0.137

0.010

0.010

Matrix:

Matrix:

R3575604

R3575604



SO4-WATER-SOL-SK

Reference Information

Water Soluble Sulfate (6 hour 1:10)

L1842186 CONTD....
3PAGE of

ALS Test Code Test Description

Soil CSA A23.2-3B (CONCRETE)

Method Reference**

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

SK ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

Test Method References:

Chain of Custody Numbers:

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL
3





Municipality of Russell Binscarth Section z - Appendix B
Russell WTP and Associated Works APPENDIX B
MWSB#; 1335 - AE#: 2016-4866

APPENDIX B

EQUIPMENT SUPPLIER INFORMATION

mckinnonc
Typewriter
:



DELCO P&ID AE P&ID Delco Tag AE Tag End 1 (Device) End 2 Signal Cabling Signal Type Power Device Location (Approximate) Model
MTU-PID-001 4866-RFP-P-004 FV-4115 FV-4115 Solenoid Valve Post-SBS CL Analyzer CP-4000 - MTU RIO Panel Open Command 2-#14 120VAC Disc. Out - Water Treatment Plant EWP 120VAC Coil

120VAC Building Circuit Power 2-#14, #14 Ground Power Supply 120VAC

Chlorine Level Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA -

Fault Signal 2-#18 24VDC Disc. Contact In -

MTU-PID-001 4866-RFP-P-004 FV-4109 FV-4109 Solenoid Valve Pre-SBS CL Analyzer CP-4000 - MTU RIO Panel Open Command 2-#14 120VAC Disc. Out - Water Treatment Plant EWP 120VAC Coil

120VAC Building Circuit Power 2-#14, #14 Ground Power Supply 120VAC

Chlorine Level Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA -

Fault Signal 2-#18 24VDC Disc. Contact In -

Power 2-#14, #14 Ground Power Supply 24VDC

Flow Rate Analog 4-20mA -

Flow Quantity 24VDC Disc Pulse -

Power 2-#14, #14 Ground Power Supply 120VAC

Analog signal 1 PR-18GA, Twisted, Shielded Analog 4-20mA -

Closed Status 2-#18 120VAC Disc. Contact In -

AC receptacle Power 2-#14, #14 Ground Power Supply 120VAC

Enable Command Contact Out -

Pulse Command Contact Out -

Fault Status 24VDC Disc. Contact In -

Flow Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA -

AC receptacle Power 2-#14, #14 Ground Power Supply 120VAC

Enable Command Contact Out -

Pulse Command Contact Out -

Fault Status 24VDC Disc. Contact In -

Flow Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA -

AC receptacle Power 2-#14, #14 Ground Power Supply 120VAC

Enable Command Contact Out -

Pulse Command Contact Out -

Fault Status 24VDC Disc. Contact In -

Flow Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA -

AC receptacle Power 2-#14, #14 Ground Power Supply 120VAC

Enable Command Contact Out -

Pulse Command Contact Out -

Fault Status 24VDC Disc. Contact In -

Flow Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA -

CP-4000 - MTU RIO Panel

CP-3000 - MTU PLC Panel

CP-3000 - MTU PLC Panel

CP-3000 - MTU PLC Panel

CP-3000 - MTU PLC Panel

Post-SBS CL Analyzer

Pre-SBS CL Analyzer

RO Bypass Flow Mag Meter

RO Bypass Control Valve

Oxidant Dosing Pump 1

Oxidant Dosing Pump 2

Anti-Scalant Dosing Pump 1

Anti-Scalant Dosing Pump 2CHEM-PID-001 4866-RFP-P-005 PMP-5310-2 ASC-3202 Chemical Room

Chemical Room Grundfos DDA

6-#18

Grundfos DDA

6-#18

Chemical Room

Grundfos DDA

6-#18

CHEM-PID-001 4866-RFP-P-005 PMP-5310-1 ASC-3201

CHEM-PID-001 4866-RFP-P-005 PMP-5010-2 KMN-1102

Chemical Room Grundfos DDA

6-#18

Water Treatment Plant Bray Electric w/ servo kit

CHEM-PID-001 4866-RFP-P-005 PMP-5010-1 KMN-1101

CP-4000 - MTU RIO Panel

E&H Promag 10

2PR-18GA, Twisted, Shielded

MTU-PID-001 4866-RFP-P-004 FCV-4102 FCV-4102

CP-4000 - MTU RIO PanelMTU-PID-001 4866-RFP-P-004 FIT-4201 FIT-4201 Water Treatment Plant

MTU-PID-001 4866-RFP-P-004 AIT-4001

CP-4000 - MTU RIO Panel

AIT-4001 Water Treatment Plant Hach CL17 - 5440001

4162970 - TOWN OF RUSSELL WTP - FIELD WIRING SCHEDULE

Water Treatment Plant Hach CL17 - 5440001MTU-PID-001 4866-RFP-P-004 AIT-4002 AIT-4002

Note: This schedule lists all known field connections, except for connections between CP-1000 WTP PLC Panel and various connections not fully specified in RFP: Field instruments and valves to be supplied by General Contractor, MCC connections for motor control/status, automatic transfer switch status, generator status, and any other connections that are unspecified in the RFP.



DELCO P&ID AE P&ID Delco Tag AE Tag End 1 (Device) End 2 Signal Cabling Signal Type Power Device Location (Approximate) Model

4162970 - TOWN OF RUSSELL WTP - FIELD WIRING SCHEDULE
Note: This schedule lists all known field connections, except for connections between CP-1000 WTP PLC Panel and various connections not fully specified in RFP: Field instruments and valves to be supplied by General Contractor, MCC connections for motor control/status, automatic transfer switch status, generator status, and any other connections that are unspecified in the RFP.

AC receptacle Power 2-#14, #14 Ground Power Supply 120VAC

Enable Command Contact Out -

Pulse Command Contact Out -

Fault Status 24VDC Disc. Contact In -

Flow Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA -

AC receptacle Power 2-#14, #14 Ground Power Supply 120VAC

Enable Command Contact Out -

Pulse Command Contact Out -

Fault Status 24VDC Disc. Contact In -

Flow Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA -

AC receptacle Power 2-#14, #14 Ground Power Supply 120VAC

Enable Command Contact Out -

Pulse Command Contact Out -

Fault Status 24VDC Disc. Contact In -

Flow Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA -

AC receptacle Power 2-#14, #14 Ground Power Supply 120VAC

Enable Command Contact Out -

Pulse Command Contact Out -

Fault Status 24VDC Disc. Contact In -

AC receptacle Power 2-#14, #14 Ground Power Supply 120VAC

Enable Command Contact Out -

Pulse Command Contact Out -

Fault Status 24VDC Disc. Contact In -

Flow Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA -

AC receptacle Power 2-#14, #14 Ground Power Supply 120VAC

Enable Command Contact Out -

Pulse Command Contact Out -

Fault Status 24VDC Disc. Contact In -

Flow Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA -

AC receptacle Power 2-#14, #14 Ground Power Supply 120VAC

Enable Command Contact Out -

Pulse Command Contact Out -

Fault Status 24VDC Disc. Contact In -

CP-3000 - MTU PLC Panel

CP-3000 - MTU PLC Panel

CP-3000 - MTU PLC Panel

Reducing Agent Dosing Pump 1

Reducing Agent Dosing Pump 2

Reducing Agent Dosing Pump 3

Reducing Agent Dosing Pump 4

Caustic Dosing Pump 1

Caustic Dosing Pump 2

Caustic Dosing Pump 3 Chemical Room Grundfos DDA

6-#18

Grundfos DDA

6-#18

Chemical Room

CHEM-PID-001 N/A PMP-5411 N/A

CHEM-PID-001 4866-RFP-P-005 PMP-5410-2 CAU-5102

Chemical Room Grundfos DDA

6-#18

Grundfos DDA

6-#18

CHEM-PID-001 4866-RFP-P-005 PMP-5410-1 CAU-5101

CHEM-PID-001 N/A PMP-5711 N/A Chemical RoomCP-3000 - MTU PLC Panel

Chemical RoomCP-3000 - MTU PLC Panel Grundfos DDA

6-#18

Grundfos DDA

6-#18

CHEM-PID-001 4866-RFP-P-005 PMP-5710-3 SBS-6101

CHEM-PID-001 4866-RFP-P-005 PMP-5710-2 SBS-3102 Chemical Room

Chemical Room Grundfos DDA

6-#18

CP-3000 - MTU PLC Panel

CP-3000 - MTU PLC Panel

CHEM-PID-001 4866-RFP-P-005 PMP-5710-1 SBS-3101



DELCO P&ID AE P&ID Delco Tag AE Tag End 1 (Device) End 2 Signal Cabling Signal Type Power Device Location (Approximate) Model

4162970 - TOWN OF RUSSELL WTP - FIELD WIRING SCHEDULE
Note: This schedule lists all known field connections, except for connections between CP-1000 WTP PLC Panel and various connections not fully specified in RFP: Field instruments and valves to be supplied by General Contractor, MCC connections for motor control/status, automatic transfer switch status, generator status, and any other connections that are unspecified in the RFP.

AC receptacle Power 2-#14, #14 Ground Power Supply 120VAC

Enable Command Contact Out -

Pulse Command Contact Out -

Fault Status 24VDC Disc. Contact In -

Flow Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA -

AC receptacle Power 2-#14, #14 Ground Power Supply 120VAC

Enable Command Contact Out -

Pulse Command Contact Out -

Fault Status 24VDC Disc. Contact In -

Flow Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA -

AC receptacle Power 2-#14, #14 Ground Power Supply 120VAC

Enable Command Contact Out -

Pulse Command Contact Out -

Fault Status 24VDC Disc. Contact In -

Flow Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA -

AC receptacle Power 2-#14, #14 Ground Power Supply 120VAC

Enable Command Contact Out -

Pulse Command Contact Out -

Fault Status 24VDC Disc. Contact In -

Flow Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA -

AC receptacle Power 2-#14, #14 Ground Power Supply 120VAC

Enable Command Contact Out -

Pulse Command Contact Out -

Fault Status 24VDC Disc. Contact In -

Flow Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA -

CHEM-PID-001 4866-RFP-P-005 MIX-5002 MX-1103 Oxidant Tank Mixer MX-5002 120VAC Building Circuit Power 2-#14, #14 Ground Power Supply 120VAC Oxidant Tank TBD

CIP-PID-001 4866-RFP-P-005 LSH-6019 LSH-3910 CIP Tank High Level Switch CP-4000 - MTU RIO Panel High Level Status 4-#18 24VDC Disc. Contact In - CIP Tank MDI Float Switch

CIP-PID-001 4866-RFP-P-005 LSL-6020 LSL-3909 CIP Tank Low Level Switch CP-4000 - MTU RIO Panel Low Level Status 4-#18 24VDC Disc. Contact In - CIP Tank MDI Float Switch

CIP-PID-001 N/A AIT-6085 N/A CIP pH Sensor AIT-4000F (Hach SC1000) -  MTU Train 2 pH Level Indication Hach Analytical Controller Instrument 
Extension Cable (Supplied by Delco)

Digital - CIP Skid pH Sensor To Hach SC1000

CIP-PID-001 N/A TT-6087 N/A CIP Temperature Sensor CP-4000 - MTU RIO Panel Temp Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA Loop Powered CIP Skid E&H TMR31

FTR-PID-001 4866-RFP-P-003 FV-1105 FV-1105 Raw Water Sampling Instruments Solenoid Valve CP-2000 - Filter PLC Panel Open Command 2-#14 120VAC Disc. Out - Greensand Filter Area EWP 120VAC Coil

FTR-PID-001 4866-RFP-P-003 AIT-1101 AIT-1101 Instrument Raw Water Turbidity Meter AIT-2000 (Hach SC1000) - Green Sand Filter Area Turbidity Level 
Indication

Hach Analytical Controller Instrument 
Extension Cable (Supplied by Delco)

Digital - Greensand Filter Area Ultraturb Turbidity Sensor To 
Hach SC1000

CP-3000 - MTU PLC Panel

CP-3000 - MTU PLC Panel

CP-3000 - MTU PLC PanelDisinfectant Dosing Pump 1

Disinfectant Dosing Pump 2

Corrosion Inhibitor Dosing Pump

Fluoride Dosing Pump 1

Fluoride Dosing Pump 2 Grundfos DDA

6-#18

CHEM-PID-001 4866-RFP-P-005 PMP-5910-2 FLU-5402 Chemical Room

Chemical Room Grundfos DDA

6-#18

Grundfos DDA

6-#18

CHEM-PID-001 4866-RFP-P-005 PMP-5910-1 FLU-5401

CHEM-PID-001 4866-RFP-P-005 PMP-5810 CIH-5301 Chemical Room

Chemical Room Grundfos DDA

6-#18

CP-3000 - MTU PLC Panel

CP-3000 - MTU PLC Panel

CHEM-PID-001 4866-RFP-P-005 PMP-5610-2 CDP-5202

CHEM-PID-001 4866-RFP-P-005 PMP-5610-1 CDP-5201 Chemical Room Grundfos DDA

6-#18



DELCO P&ID AE P&ID Delco Tag AE Tag End 1 (Device) End 2 Signal Cabling Signal Type Power Device Location (Approximate) Model

4162970 - TOWN OF RUSSELL WTP - FIELD WIRING SCHEDULE
Note: This schedule lists all known field connections, except for connections between CP-1000 WTP PLC Panel and various connections not fully specified in RFP: Field instruments and valves to be supplied by General Contractor, MCC connections for motor control/status, automatic transfer switch status, generator status, and any other connections that are unspecified in the RFP.

Power 2-#14, #14 Ground Power Supply 24VDC

Flow Rate Analog 4-20mA -

Flow Quantity 24VDC Disc Pulse -

FTR-PID-001 N/A AIT-2007 N/A FTR Feed ORP Sensor AIT-2000 (Hach SC1000) - Green Sand Filter Area ORP Level Indication Hach Analytical Controller Instrument 
Extension Cable (Supplied by Delco)

Digital - Greensand Filter Area ORP Sensor To Hach SC1000

Closed Status 120VAC Disc. Contact In -

Open Command 120VAC Disc. Out -

Close Command 120VAC Disc. Out -

Closed Status 120VAC Disc. Contact In -

Open Command 120VAC Disc. Out -

Close Command 120VAC Disc. Out -

FTR-PID-001 4866-RFP-P-003 PT-2110 PIT-2110 FTR 1 Vessel Inlet Pressure Transmitter CP-2000 - Filter PLC Panel Pressure Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA Loop Powered Greensand Filter Area Ashcroft G27

Closed Status 120VAC Disc. Contact In -

Open Command 120VAC Disc. Out -

Close Command 120VAC Disc. Out -

Closed Status 120VAC Disc. Contact In -

Open Command 120VAC Disc. Out -

Close Command 120VAC Disc. Out -

FTR-PID-001 4866-RFP-P-003 PT-2111 PIT-2111 FTR 1 Vessel Outlet Pressure Transmitter CP-2000 - Filter PLC Panel Pressure Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA Loop Powered Greensand Filter Area Ashcroft G27

FTR-PID-001 4866-RFP-P-003 FV-2151 FV-2151 FTR 1 Filtrate Sampling Instruments Feed Valve CP-2000 - Filter PLC Panel Open Command 2-#14 120VAC Disc. Out - Greensand Filter Area EWP 120VAC Coil

FTR-PID-001 4866-RFP-P-003 AIT-2105 AIT-2105 FTR 1 Filtrate Turbidity Meter AIT-2000 (Hach SC1000) - Green Sand Filter Area Turbidity Level 
Indication

Hach Analytical Controller Instrument 
Extension Cable (Supplied by Delco)

Digital - Greensand Filter Area Ultraturb Turbidity Sensor To 
Hach SC1000

Closed Status 120VAC Disc. Contact In -

Open Command 120VAC Disc. Out -

Close Command 120VAC Disc. Out -

CP-2000 - Filter PLC PanelRaw Water Flow Meter

FTR 1 Vessel Inlet Automated Valve

FTR 1 Backwash Outlet Automated Valve

FTR 1 Vessel Drain Automated Valve

FTR 1 Air Scour Inlet Automated Valve

FTR 1 Backwash Inlet Automated Valve

CP-2000 - Filter PLC Panel

3-#14

CP-2000 - Filter PLC Panel 3-#18 - Greensand Filter Area Bray Series 70 Electric

Bray Series 70 Electric

3-#14

FTR-PID-001 4866-RFP-P-003 FV-2106 FV-2106 Open Status 120VAC Disc. Contact In

120VAC Disc. Contact In - Greensand Filter Area

3-#14

FTR-PID-001 4866-RFP-P-003 FV-2120 FV-2120 Open Status 3-#18CP-2000 - Filter PLC Panel

- Greensand Filter Area Bray Series 70 Electric

Bray Series 70 Electric

3-#14

120VAC Disc. Contact In

120VAC Disc. Contact In -

FTR-PID-001 4866-RFP-P-003 FV-2105 FV-2105 Open Status 3-#18CP-2000 - Filter PLC Panel

Bray Series 70 Electric

3-#14

FTR-PID-001 4866-RFP-P-003 FV-2104 FV-2104 Open Status 3-#18

3-#18

CP-2000 - Filter PLC Panel

FTR-PID-001 4866-RFP-P-003 FV-2101 FV-2101 Open Status

Greensand Filter Area

FIT-1101 FIT-1101 Greensand Filter Area

2PR-18GA, Twisted, Shielded

120VAC Disc. Contact In - Greensand Filter Area

E&H Promag 10FTR-PID-001 4866-RFP-P-003



DELCO P&ID AE P&ID Delco Tag AE Tag End 1 (Device) End 2 Signal Cabling Signal Type Power Device Location (Approximate) Model

4162970 - TOWN OF RUSSELL WTP - FIELD WIRING SCHEDULE
Note: This schedule lists all known field connections, except for connections between CP-1000 WTP PLC Panel and various connections not fully specified in RFP: Field instruments and valves to be supplied by General Contractor, MCC connections for motor control/status, automatic transfer switch status, generator status, and any other connections that are unspecified in the RFP.

Power 2-#14, #14 Ground Power Supply 24VDC

Flow Rate Analog 4-20mA -

Flow Quantity 24VDC Disc Pulse -

Power 2-#14, #14 Ground Power Supply 120VAC

Analog signal 1 PR-18GA, Twisted, Shielded Analog 4-20mA -

Closed Status 2-#18 120VAC Disc. Contact In -

Closed Status 120VAC Disc. Contact In -

Open Command 120VAC Disc. Out -

Close Command 120VAC Disc. Out -

Closed Status 120VAC Disc. Contact In -

Open Command 120VAC Disc. Out -

Close Command 120VAC Disc. Out -

Closed Status 120VAC Disc. Contact In -

Open Command 120VAC Disc. Out -

Close Command 120VAC Disc. Out -

FTR-PID-001 4866-RFP-P-003 PT-2210 PIT-2210 FTR 2 Vessel Inlet Pressure Transmitter CP-2000 - Filter PLC Panel Pressure Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA Loop Powered Greensand Filter Area Ashcroft G27

Closed Status 120VAC Disc. Contact In -

Open Command 120VAC Disc. Out -

Close Command 120VAC Disc. Out -

Closed Status 120VAC Disc. Contact In -

Open Command 120VAC Disc. Out -

Close Command 120VAC Disc. Out -

FTR-PID-001 4866-RFP-P-003 PT-2211 PIT-2211 FTR 2 Vessel Outlet Pressure Transmitter CP-2000 - Filter PLC Panel Pressure Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA Loop Powered Greensand Filter Area Ashcroft G27

FTR-PID-001 4866-RFP-P-003 FV-2251 FV-2251 FTR 2 Filtrate Sampling Instruments Feed Valve CP-2000 - Filter PLC Panel Open Command 2-#14 120VAC Disc. Out - Greensand Filter Area EWP 120VAC Coil

FTR-PID-001 4866-RFP-P-003 AIT-2205 AIT-2205 FTR 2 Filtrate Turbidity Meter AIT-2000 (Hach SC1000) - Green Sand Filter Area Turbidity Level 
Indication

Hach Analytical Controller Instrument 
Extension Cable (Supplied by Delco)

Digital - Greensand Filter Area Ultraturb Turbidity Sensor To 
Hach SC1000

CP-2000 - Filter PLC Panel

CP-2000 - Filter PLC Panel

CP-2000 - Filter PLC Panel

FTR 1 Vessel Outlet Flow Meter

FTR 1 Forward Flush Outlet Automated Valve

FTR 2 Vessel Inlet Automated Valve

FTR 2 Backwash Outlet Automated Valve

FTR 2 Vessel Drain Automated Valve

FTR 2 Air Scour Inlet Automated Valve

3-#14

- Greensand Filter Area Bray Series 70 Electric

Bray Series 70 Electric

3-#14

120VAC Disc. Contact In

120VAC Disc. Contact In - Greensand Filter Area

FTR-PID-001 4866-RFP-P-003 FV-2220 FV-2220 Open Status 3-#18CP-2000 - Filter PLC Panel

3-#14

FTR-PID-001 4866-RFP-P-003 FV-2205 FV-2205 Open Status 3-#18CP-2000 - Filter PLC Panel

- Greensand Filter Area Bray Series 70 Electric

Bray Series 70 Electric

3-#14

FTR-PID-001 4866-RFP-P-003 FV-2204 FV-2204 Open Status 3-#18 120VAC Disc. Contact In

120VAC Disc. Contact In - Greensand Filter Area

Bray Series 70 Electric

3-#14

3-#18 120VAC Disc. Contact In -

FTR-PID-001 4866-RFP-P-003 FV-2201 FV-2201 Open Status 3-#18

Greensand Filter Area

Bray Electric w/ servo kit

FTR-PID-001 4866-RFP-P-003 FV-2107 FV-2107 Open Status

FTR-PID-001 4866-RFP-P-003 FCV-2110 FCV-2110 Water Treatment PlantCP-4000 - MTU RIO Panel

Greensand Filter Area E&H Promag 10

2PR-18GA, Twisted, Shielded

FTR 1 Vessel Outlet Control Valve

FTR-PID-001 4866-RFP-P-003 FIT-2101 FIT-2101 CP-2000 - Filter PLC Panel



DELCO P&ID AE P&ID Delco Tag AE Tag End 1 (Device) End 2 Signal Cabling Signal Type Power Device Location (Approximate) Model

4162970 - TOWN OF RUSSELL WTP - FIELD WIRING SCHEDULE
Note: This schedule lists all known field connections, except for connections between CP-1000 WTP PLC Panel and various connections not fully specified in RFP: Field instruments and valves to be supplied by General Contractor, MCC connections for motor control/status, automatic transfer switch status, generator status, and any other connections that are unspecified in the RFP.

Closed Status 120VAC Disc. Contact In -

Open Command 120VAC Disc. Out -

Close Command 120VAC Disc. Out -

Power 2-#14, #14 Ground Power Supply 24VDC

Flow Rate Analog 4-20mA -

Flow Quantity 24VDC Disc Pulse -

Power 2-#14, #14 Ground Power Supply 120VAC

Analog signal 1 PR-18GA, Twisted, Shielded Analog 4-20mA -

Closed Status 2-#18 120VAC Disc. Contact In -

Closed Status 120VAC Disc. Contact In -

Open Command 120VAC Disc. Out -

Close Command 120VAC Disc. Out -

Closed Status 120VAC Disc. Contact In -

Open Command 120VAC Disc. Out -

Close Command 120VAC Disc. Out -

Closed Status 120VAC Disc. Contact In -

Open Command 120VAC Disc. Out -

Close Command 120VAC Disc. Out -

FTR-PID-001 4866-RFP-P-003 PT-2310 PIT-2310 FTR 3 Vessel Inlet Pressure Transmitter CP-2000 - Filter PLC Panel Pressure Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA Loop Powered Greensand Filter Area Ashcroft G27

Closed Status 120VAC Disc. Contact In -

Open Command 120VAC Disc. Out -

Close Command 120VAC Disc. Out -

CP-2000 - Filter PLC Panel

CP-4000 - MTU RIO Panel

CP-2000 - Filter PLC Panel

3-#14

- Greensand Filter Area Bray Series 70 Electric

Bray Series 70 Electric

3-#14

FTR-PID-001 4866-RFP-P-003 FV-2305 FV-2305 Open Status 3-#18 120VAC Disc. Contact InFTR 3 Vessel Drain Automated Valve

FTR 2 Backwash Inlet Automated Valve

FTR-PID-001 4866-RFP-P-003 FV-2304 FV-2304 Open Status 3-#18FTR 3 Backwash Outlet Automated Valve CP-2000 - Filter PLC Panel

Bray Series 70 Electric

3-#14

120VAC Disc. Contact In -

3-#14

FTR 3 Vessel Inlet Automated Valve

120VAC Disc. Contact In - Greensand Filter Area

120VAC Disc. Contact In - Greensand Filter AreaCP-2000 - Filter PLC Panel Bray Series 70 Electric

FTR 2 Vessel Outlet Control Valve

FTR 2 Forward Flush Outlet Automated Valve

4866-RFP-P-003 FV-2301

FTR-PID-001

FV-2301 Open Status 3-#18FTR-PID-001

Bray Electric w/ servo kit

FTR 2 Vessel Outlet Flow Meter

4866-RFP-P-003 FV-2207 FV-2207 Open Status 3-#18CP-2000 - Filter PLC Panel Greensand Filter Area

120VAC Disc. Contact In - Greensand Filter Area

E&H Promag 10

2PR-18GA, Twisted, Shielded

FTR-PID-001 4866-RFP-P-003 FCV-2210 FCV-2210 Water Treatment Plant

3-#14

FTR-PID-001 4866-RFP-P-003 FIT-2201 FIT-2201 Greensand Filter Area

CP-2000 - Filter PLC PanelFTR-PID-001 4866-RFP-P-003 FV-2206 FV-2206 Open Status Bray Series 70 Electric3-#18



DELCO P&ID AE P&ID Delco Tag AE Tag End 1 (Device) End 2 Signal Cabling Signal Type Power Device Location (Approximate) Model

4162970 - TOWN OF RUSSELL WTP - FIELD WIRING SCHEDULE
Note: This schedule lists all known field connections, except for connections between CP-1000 WTP PLC Panel and various connections not fully specified in RFP: Field instruments and valves to be supplied by General Contractor, MCC connections for motor control/status, automatic transfer switch status, generator status, and any other connections that are unspecified in the RFP.

Closed Status 120VAC Disc. Contact In -

Open Command 120VAC Disc. Out -

Close Command 120VAC Disc. Out -

FTR-PID-001 4866-RFP-P-003 PT-2311 PIT-2311 FTR 3 Vessel Outlet Pressure Transmitter CP-2000 - Filter PLC Panel Pressure Indication 1 PR-18GA, Twisted, Shielded Analog 4-20mA Loop Powered Greensand Filter Area Ashcroft G27

FTR-PID-001 4866-RFP-P-003 FV-2351 FV-2351 FTR 3 Filtrate Sampling Instruments Feed Valve CP-2000 - Filter PLC Panel Open Command 2-#14 120VAC Disc. Out - Greensand Filter Area EWP 120VAC Coil

FTR-PID-001 4866-RFP-P-003 AIT-2305 AIT-2305 FTR 3 Filtrate Turbidity Meter AIT-2000 (Hach SC1000) - Green Sand Filter Area Turbidity Level 
Indication

Hach Analytical Controller Instrument 
Extension Cable (Supplied by Delco)

Digital - Greensand Filter Area Ultraturb Turbidity Sensor To 
Hach SC1000

Closed Status 120VAC Disc. Contact In -

Open Command 120VAC Disc. Out -

Close Command 120VAC Disc. Out -

Power 2-#14, #14 Ground Power Supply 24VDC

Flow Rate Analog 4-20mA -

Flow Quantity 24VDC Disc Pulse -

Power 2-#14, #14 Ground Power Supply 120VAC

Analog signal 1 PR-18GA, Twisted, Shielded Analog 4-20mA -

Closed Status 2-#18 120VAC Disc. Contact In -

Closed Status 120VAC Disc. Contact In -

Open Command 120VAC Disc. Out -

Close Command 120VAC Disc. Out -

FTR-PID-001 N/A AIT-2722 N/A FTR Filtrate ORP Sensor AIT-2000 (Hach SC1000) - Green Sand Filter Area ORP Level Indication Hach Analytical Controller Instrument 
Extension Cable (Supplied by Delco)

Digital - Greensand Filter Area ORP Sensor To Hach SC1000

Closed Status 120VAC Disc. Contact In -

Open Command 120VAC Disc. Out -

Close Command 120VAC Disc. Out -

Power 2-#14, #14 Ground Power Supply 24VDC

Flow Rate Analog 4-20mA -

Flow Quantity 24VDC Disc Pulse -

2PR-18GA, Twisted, Shielded

Bray Series 70 Electric 
(Assumed, Valve Supplied by 
GC)

3-#14

FTR-PID-001 4866-RFP-P-003 N/A FIT-2701 Backwash Pump Flow Meter CP-2000 - Filter PLC Panel Greensand Filter Area E&H Promag 10 (Assumed, 
Magmeter Supplied by GC)

N/A BUV-1101 Ioslation on Raw Automated Valve CP-2000 - Filter PLC Panel Open Status 3-#18

3-#18CP-2000 - Filter PLC Panel

FTR-PID-001 4866-RFP-P-003

3-#14

FTR-PID-001 4866-RFP-P-003 120VAC Disc. Contact In - Greensand Filter Area

Bray Electric w/ servo kit

Bray Series 70 Electric

120VAC Disc. Contact In - Greensand Filter Area

FV-2307 FV-2307 Open Status

FTR 3 Vessel Outlet Control Valve

FTR 3 Forward Flush Outlet Automated Valve

FTR-PID-001 4866-RFP-P-003 FCV-2310 FCV-2310 Greensand Filter AreaCP-4000 - MTU RIO Panel

Greensand Filter Area E&H Promag 10

2PR-18GA, Twisted, Shielded

3-#14

FTR-PID-001 4866-RFP-P-003 FIT-2301 FIT-2301

CP-2000 - Filter PLC Panel

CP-2000 - Filter PLC Panel

FTR 3 Backwash Inlet Automated Valve

FTR 3 Vessel Outlet Flow Meter

- Greensand Filter Area Bray Series 70 Electric

Bray Series 70 Electric

3-#14

FTR-PID-001 4866-RFP-P-003 FV-2306 FV-2306 Open Status 3-#18 120VAC Disc. Contact In

120VAC Disc. Contact In - Greensand Filter AreaFTR-PID-001 4866-RFP-P-003 FV-2320 FV-2320 Open Status 3-#18CP-2000 - Filter PLC PanelFTR 3 Air Scour Inlet Automated Valve



DELCO P&ID AE P&ID Delco Tag AE Tag End 1 (Device) End 2 Signal Cabling Signal Type Power Device Location (Approximate) Model

4162970 - TOWN OF RUSSELL WTP - FIELD WIRING SCHEDULE
Note: This schedule lists all known field connections, except for connections between CP-1000 WTP PLC Panel and various connections not fully specified in RFP: Field instruments and valves to be supplied by General Contractor, MCC connections for motor control/status, automatic transfer switch status, generator status, and any other connections that are unspecified in the RFP.

N/A N/A N/A N/A SCADA PC Workstation CP-1000 - WTP PLC Panel Network Cat 6 Ethernet Cable Communications - Office Tower PC

N/A N/A N/A N/A Office Printer CP-1000 - WTP PLC Panel Network Cat 6 Ethernet Cable Communications - Office Printer

N/A N/A N/A N/A SCADA Sonicwall CP-1000 - WTP PLC Panel Network Cat 6 Ethernet Cable Communications - Office Sonicwall

N/A N/A N/A N/A SCADA UPS 120VAC Building Circuit Power 2-#14, #14 Ground Power Supply 120VAC Office Tower UPS

N/A N/A N/A N/A Internet Modem SCADA Sonicwall Network Cat 6 Ethernet Cable Communications - Telephone Backboard

N/A N/A N/A N/A Telephone Line CP-1000 - WTP PLC Panel Telephone Telephone Cable Communications - Telephone Backboard

N/A N/A CP-1000 N/A WTP PLC Panel 120VAC Building Circuit Power 2-#14, #14 Ground Power Supply 120VAC Electrical Room Delco PLC Panel

N/A N/A CP-2000 N/A Filter PLC Panel CP-1000 - WTP PLC Panel Network Cat 6 Ethernet Cable Communications - Greensand Filter Area Delco PLC Panel

120VAC Building Circuit Power 2-#14, #14 Ground Power Supply 120VAC

120VAC Building Circuit Power 2-#14, #14 Ground Power Supply 120VAC

N/A N/A PP-2100 N/A Greensand Filter Power Panel MCC Power 3c Cable for 100A Service Power Supply 600VAC Greensand Filter Area Delco Power Panel

N/A N/A N/A N/A Greensand Filter Power Panel PP-2100 Phase Monitor Relay CP-2000 - Filter PLC Panel Phase Loss/Failure 2-#18 24VDC Disc. Contact In - Greensand Filter Area Carlo Gavazzi DPA Relay

N/A N/A BWP-2001 BWP-2001 Backwash Pump Greensand Filter Power Panel PP-2100 Power 3c Cable for 40HP Motor Power Supply 600VAC Water Treatment Plant 575VAC, 3P Motor

Run Status 24VDC Disc. Contact In -

Fault Status 24VDC Disc. Contact In -

Auto Status 24VDC Disc. Contact In -

Run Command Contact Out -

Speed Command Analog 4-20mA -

Speed Status Analog 4-20mA -

FTR-PID-001 N/A BLR-2400 N/A Air Blower PP-2100 - Greensand Filter Power Panel Power 3c Cable for 15HP Motor Power Supply 600VAC Water Treatment Plant 575VAC, 3P Motor

Run Status 24VDC Disc. Contact In -

Fault Status 24VDC Disc. Contact In -

Auto Status 24VDC Disc. Contact In -

Run Command Contact Out -

N/A N/A CP-3000 N/A MTU PLC Panel CP-1000 - WTP PLC Panel Network Cat 6 Ethernet Cable Communications - MTU Skid Train 1 Delco PLC Panel

N/A N/A CP-3000 N/A MTU PLC Panel 3 x 120VAC Building Circuit Power 4-#14, #14 Ground Power Supply 208VAC 3P MTU Skid Train 1 Delco PLC Panel

N/A N/A CP-4000 N/A MTU RIO Panel CP-3000 - MTU PLC Panel Network Cat 6 Ethernet Cable KVM Extender - MTU Skid Train 2 Delco PLC Panel

N/A N/A CP-4000 N/A MTU RIO Panel CP-3000 - MTU PLC Panel M340 Rack Extension BMXXBC050K M340 Rack Extension 
Cable (Supplied by Delco)

M340 - MTU Skid Train 2 Delco PLC Panel

N/A N/A CP-4000 N/A MTU RIO Panel CP-3000 - MTU PLC Panel 120VAC Power Power Supply 120VAC MTU Skid Train 2 Delco PLC Panel

N/A N/A CP-4000 N/A MTU RIO Panel CP-3000 - MTU PLC Panel 120VAC Filtered Power Power Supply 120VAC MTU Skid Train 2 Delco PLC Panel

N/A N/A CP-4000 N/A MTU RIO Panel CP-3000 - MTU PLC Panel 120VAC UPS Power Power Supply 120VAC MTU Skid Train 2 Delco PLC Panel

N/A N/A CP-4000 N/A MTU RIO Panel CP-3000 - MTU PLC Panel 24VDC Power 2-#14 Power Supply 24VDC MTU Skid Train 2 Delco PLC Panel

N/A N/A PP-3100 N/A MTU & CIP Power Panel MCC Power 3c Cable for 200A Service Power Supply 600VAC MTU/CIP Area Delco Power Panel

N/A N/A N/A N/A MTU & CIP Power Panel PP-3100 Phase Monitor Relay CP-3000 - MTU PLC Panel Phase Loss/Failure 2-#18 24VDC Disc. Contact In - MTU/CIP Area Carlo Gavazzi DPA Relay

MTU-PID-001 4866-RFP-P-004 PMP-4050-1 N/A MTU Feed Pump 1 PP-3100 - MTU & CIP Power Panel Power 3c Cable for 40HP Motor Power Supply 600VAC MTU Skid Train 1 575VAC, 3P Motor

2 PR-18GA, Twisted, Shielded

N/A N/A N/A N/A Backwash Pump BWP-2001 VFD Greensand Filter Power Panel PP-2100 Altivar 61 (Assumption:  All 
Control is Hardwired)

CP-2000 - Filter PLC Panel

6-#14, #14 Ground

CP-2000 - Filter PLC Panel

N/A N/A CP-2000 N/A Greensand Filter AreaFilter PLC Panel Delco PLC Panel

N/A N/A N/A N/A 8-#18

8-#18

Greensand Filter Power Panel PP-2100 GV2P Breaker and LC1D 
Contactor

Air Blower BLR-2400 Starter Controls



DELCO P&ID AE P&ID Delco Tag AE Tag End 1 (Device) End 2 Signal Cabling Signal Type Power Device Location (Approximate) Model

4162970 - TOWN OF RUSSELL WTP - FIELD WIRING SCHEDULE
Note: This schedule lists all known field connections, except for connections between CP-1000 WTP PLC Panel and various connections not fully specified in RFP: Field instruments and valves to be supplied by General Contractor, MCC connections for motor control/status, automatic transfer switch status, generator status, and any other connections that are unspecified in the RFP.

Run Status 24VDC Disc. Contact In -

Fault Status 24VDC Disc. Contact In -

Auto Status 24VDC Disc. Contact In -

Run Command Contact Out -

Speed Command Analog 4-20mA -

Speed Status Analog 4-20mA -

MTU-PID-001 4866-RFP-P-004 PMP-4050-2 N/A MTU Feed Pump 2 PP-3100 - MTU & CIP Power Panel Power 3c Cable for 40HP Motor Power Supply 600VAC MTU Skid Train 2 575VAC, 3P Motor

Run Status 24VDC Disc. Contact In -

Fault Status 24VDC Disc. Contact In -

Auto Status 24VDC Disc. Contact In -

Run Command Contact Out -

Speed Command Analog 4-20mA -

Speed Status Analog 4-20mA -

CIP-PID-001 4866-RFP-P-005 PMP-6030 N/A CIP Pump PP-3100 - MTU & CIP Power Panel Power 3c Cable for 15HP Motor Power Supply 600VAC CIP Skid 575VAC, 3P Motor

Run Status 24VDC Disc. Contact In -

Fault Status 24VDC Disc. Contact In -

Auto Status 24VDC Disc. Contact In -

Run Command Contact Out -

Speed Command Analog 4-20mA -

Speed Status Analog 4-20mA -

CIP-PID-001 4866-RFP-P-005 HTR-6015 N/A CIP Tank Heater PP-3100 - MTU & CIP Power Panel Power 3c Cable for 48kW Heater Power Supply 600VAC CIP Skid 600VAC Calorietech Heater

Run Status 2-#18 24VDC Disc. Contact In -

Run Enable 2-#14 120VAC Disc. Out -

N/A N/A HTR-6015 N/A CIP Tank Heater PP-3100 - MTU & CIP Power Panel Thermostat 2-#14 Contact - CIP Skid 600VAC Calorietech Heater

Network Cat 6 Ethernet Cable Communications -

Power 2-#14, #14 Ground Power Supply 120VAC

N/A N/A AIT-4000 N/A MTU Train 1 Hach SC1000 AIT-2000 - Greensand Filter Hach SC1000 Hach Network 1 PR-18GA, Twisted, Shielded Communications - MTU Skid Train 1 Hach SC1000

N/A N/A AIT-4000F N/A MTU Train 2 Hach SC1000 AIT-4000 - MTU Train 1 Hach SC1000 Hach Network 1 PR-18GA, Twisted, Shielded Communications - MTU Skid Train 2 Hach SC1000

N/A

N/AN/A 8-#18N/A

2 PR-18GA, Twisted, Shielded

MTU & CIP Power Panel PP-3100 Altivar 61 (Assumption:  All 
Control is Hardwired)

CP-4000 - MTU RIO PanelCIP Pump PMP-6030 VFDN/A

2 PR-18GA, Twisted, Shielded

MTU & CIP Power Panel PP-3100 Altivar 61 (Assumption:  All 
Control is Hardwired)

CP-3000 - MTU PLC PanelMTU Feed Pump 2 PMP-4050-2 VFDN/A 8-#18

2 PR-18GA, Twisted, Shielded

MTU & CIP Power Panel PP-3100 Altivar 61 (Assumption:  All 
Control is Hardwired)

CP-3000 - MTU PLC PanelMTU Feed Pump 1 PMP-4050-1 VFD

CP-4000 - MTU RIO Panel

8-#18

Delco PanelN/A N/A PP-3100 N/A MTU & CIP Power Panel MTU & CIP Power Panel PP-3100

N/A N/A

N/A N/A AIT-2000 N/A Greensand Filter Hach SC1000

N/A N/A

N/AN/A

CP-2000 - Filter PLC Panel Greensand Filter Area Hach SC1000
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EXISTING WELL SITE CONTROL PANEL
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