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Basis of Design Report (BDR) Submittal Checklist 
 
In accordance with the CPDWR and the Design Criteria for Potable Water Systems, the design review process must include a 
‘complete design’ consisting of a basis of design report (BDR) and corresponding plans and specifications for review and approval by 
the Department. 

Project and System Information 
Project Title Filtration System Upgrades: Ultrafiltration  
System Name Meadow Mountian Water Supply Company 
PWSID CO-0207504 
County Boulder County 
Date of Design Submittal        
Project Eligible for Streamlined Review?  
(See Appendix A Design Review Matrix) Yes   No  

Section Number and Basis of Design Report Requirements 

Applicant to fill out 
Included/ Addressed 

in Submittal? 
Yes/No/NA 

Location in Submittal 
(BDR, Plans, Other 

document) 
1. Basic Project Information – REQUIRED FOR ALL SUBMITTALS Yes BDR, Attachment A

2. Sources of Potential Contamination Yes BDR, Attachments 
B, and C

3. Water Quality Data Yes BDR, Attachment D

4. Process Flow Diagram/ Hydraulic Profile Yes BDR, Attachements 
F and G

5. Capacity Evaluation and Design Calculations Yes BDR, Attachment H
6. Monitoring and Sampling Evaluation Yes BDR, Attachment I
7. Geotechnical Report NA NA

8. Residuals Handling Yes BDR, Attachments J 
and K

9. Preliminary Plan of Operation Yes BDR
10. Supplemental or Other Pertinent Information  NA NA

           
Plans and Specifications 
1. Plans and % complete (60%, 90%) Yes Attachment L
2. Other schematics No      
3. Specifications Yes Attachment M
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Section 1: Application for Construction Approval Form (DCPWS Section 1.2.1) 
 

A. Project and System Information 

Project Title Filtration System Upgrades: Ultrafiltration 

PWSID (Assigned by Division) CO-0207504 

Design Company Name Lidstone and Associates 
Design Engineer Ryan Duve CO License Number 36340 

Address 4025 Automation Way Building E 
Fort Collins, CO 80525 

Email rdd@lidstone.com 
Phone 970-223-4705 Fax 970-223-4706 

B. Public Water System (PWS) Type Community 
(CWS)  Non-Transient, Non-

Community (NTNC)  Transient, Non-
Community (TNC)  

C. Current Primary Source 
Classification 

Surface Water/ 
GWUDI  Ground Water (GW)  Consecutive / 

Purchased   
D. Design Submittal Scope (Check all that apply)

Source  Treatment Facility Storage Tank Other
New ground water (GW) 
source   New Treatment Facility  New Distribution 

System Tank  Response to Sanitary 
Survey  

New ground water under the 
direct influence of surface 
water (GWUDI) source 

 Expansion of existing 
treatment facility  

New Tank used 
for disinfection 
contact time 

 Response to 
Enforcement Order  

New surface water (SW) 
source  Modification to existing 

treatment  Modifications to 
existing tank  State Revolving Fund 

(SRF) Project  

Existing source modification      
Technical, 
Managerial, Financial 
Evaluation 

 

Other (Please describe)       
E. Estimated Project Schedule and Cost Estimate F. Rated Capacity (Calculations in Section 5) 
Estimated Bid Opening Date NA, Pre-approved Contractor Minimum Flow  <5 gpm 
Estimated Completion Date October 31, 2014 Monthly Average  365,000 gal/month or 8.5 gpm 
Estimated Project Cost $170,000 Peak Hour Flow 50 gpm 
G. Brief project summary and description of waterworks affected by the project  
The Meadow Mountain Water Supply Company (MMWSC) is currently under a drinking water enforcement order 
(Number DC-110829-1) for turbidity violations. The existing treatment facility consists of sedimentation, pre- and final 
filtration, UV inactivation, and chlorine disinfection. Currently, seasonal spring runoff inundates the facility with particles 
smaller in size than those which the facility can remove, resulting in seasonal turbidity violations. While turbidity itself is 
not considered a health risk, it can harbor pathogens from both UV inactivation and chlorine disinfection. Therefore, the 
goal of the recommended alternative is to comply with all Primary Drinking Water Regulations, specifically turbidity 
regulations, thereby providing greater protection for MMWSC customers. Ultrafiltration is the optimal treatment upgrade 
for the consumers of MMWSC.  Treatment system upgrades included in this Basis of Design Report consist of minor 
repairs to the existing settling tank, installation of a new Innovative Water Technologies (IWT) ultrafiltration membrane 
system, in-line chlorination, installation of redwood baffles in the existing clearwell, and expansion of the existing 
residuals/overflow pond. 

H. Scaled Map  
See System Map (Attacment A) which identifies all environmental features and components of the MMWSC treatment 
and distribution system. The project area is not within a FEMA 100-year floodplain according to both the FEMA FIRM 
PANEL No. 08013CIND18 and Boulder County mapping website. The National Wetlands Inventory - Wetlands Web 
Services identifies two designated wetlands within the project area as can be seen on the System Map. 
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I. Implementation Plan and Schedule  
According to the January 17, 2014 letter regarding the implementation/compliance schedule for Enforcement Order DC-
110829-1 for MMWSC from Robert Pohl (CDPHE Enforcement Unit) and phone conversations which took place on 
January 15, 2014, the Division has approved the following compliance schedule: 
* By February 20, 2014: Submit final design plans and specifications to the Division; 
* By April 15, 2014: CDPHE will comment on or approve the final design plans and specifications; 
* By May 15, 2014: Install IWT UF50 Membrane System and online analyzers; 
* Make Overlfow Pond improvements prior to October 31, 2014; 
* Construction will begin upon approval of the final design plans and specifications; and, 
* Construction will be completed within 200 days of the beginning of construction.  
J. Requested Deviations  

No. 

DCPWS Requirement 
(e.g., Section 4.3 Redundant 

filters) 

Site Specific Deviation Request 
(additional information can be included in the supplemental information 

section see 1.2.10 of the DCPWS) 

Location in 
Submittal 

(page) 
1 
 
 
 
 

Chapter 9, Section 9.0, f. Raw water overflow and plant residuals are piped to the overflow 
pond.  The overflow pond is considered a waste inpoundment 
under 6 CCR 1007-2.  Meadow Mountain Water Supply Company 
will submit an Inpoundment and Preliminary Classification Report 
(IPCR) under the Solid Waste and Materials Management 
Program in order to classify the plant's discharge and determine if 
the pond jwill be classified as a Type A or B inpoundment.  A 
signed copy of the IPCR Cover Sheet is included as Attachment 
K.  Meadow Mountain Water Supply Company will have 12-
months to conduct sampling and prepare a Demonstration Plan 
and submit it to the CDPHE Solid Waste Permitting Unit. 
 
We request approval of the proposed plant improvements and 
allow time to address pond improvements. 

17 of 21 
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MMWSC is located in Allenspark, Colorado and lies within the North St. Vrain Watershed. Two creeks feed the 
treatment facility: South Fox Creek and Willow Creek. South Fox Creek Watershed is fed entirely by Rocky Mountain 
National Park (RMNP); the MMWSC intake is located approximately 25 feet outside the park boundary. The South Fox 
Creek Watershed consists of evergreen forest in the lower watershed and meadow and rock outcroppings in the upper 
watershed, extending to the summit of Meadow Mountain. Willow Creek Watershed is fed mainly by drainages 
originating from RMNP, though a small fraction of the watershed consists of US Forest Service land. The Willow Creek 
Watershed consists of less dense evergreen forest in the lower watershed and steeper hill slopes. The upper 
watershed also extends to the summit of Meadow Mountain and consists of subalpine and alpine meadow and rock 
outcroppings. There are no anthropomorphic activities, roads, or residences in either watershed upstream of the 
intakes. There is no record of mining, fires, or logging in either watershed; records extend to approximately 1915. 
According to the Rocky Mountain National Park Geologic Resource Evaluation Report, the predominant geology of 
each watershed is biotite gneiss, schist, and granite; lodgepole, limber, and ponderosa pines are the predominant 
overstory. Many large and small mammals inhabit the watersheds. 
  
According to the 2004 CDPHE Source Water Assessment Report (Attachment C), the total susceptibility rating for the 
combined watershed was “moderately low.”  The watershed was characterized by “moderate susceptibility” to dispersed 
contamination from deciduous forest and “high susceptibility” to contamination from evergreen forest. There was no 
perceived risk from residential uses, septic systems, roads/transportation, resource extraction, agriculture, silviculture, 
or historical uses such as abandoned mines. The Physical Setting Vulnerability Rating for one water source (likely 
South Fox Creek) was “moderate” while the other water source (likely Willow Creek) was considered “moderately high.”  
This is likely due to the close proximity of the intake structures to roads and the lack of restricted access.  
Mitigation Strategy  
Due to the remote location of the community and the limited sources of contamination, no mitigation will be pursued at 
this time beyond compliance with surface water treatment standards as required by the State of Colorado Primary 
Drinking Water Regulations and the State of Colorado Design Criteria for Potable Water Systems.  
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Section 3: Water Quality Data (DCPWS Section 1.2.3) 

 
Project Title: Filtration System Upgrades: Ultrafiltration 
Source Data  
Water quality data has been collected and analyzed since the fall of 2011 at the S. Fox Creek Intake (five quarters of 
data over three years) and since the winter of 2012 at the Willow Creek Intake (four quarters of data over two years).  
Consecutive quarters were not used for water quality analysis since the turbidity problems occur only in the second 
quarter.  It was deemed more critical to collect turbidity data during periods of high turbidity because turbidity during the 
rest of the year is typically below the detection limits of the tests (<0.5 NTU). Below are the ranges of tubidity values 
found at each source over the sampling periods detailed above.  Water Quality Results Table can be found in 
Attachment D. 
 
Willow Creek Source Water 
• Turbidity <0.5-2.5 NTU 
S. Fox Creek Source Water 
• Turbidity <0.5-2.0 NTU 
Process Selection Data  
Water quality data has been collected and analyzed since the fall of 2011 at the S. Fox Creek Intake (five quarters of 
data over three years) and since the winter of 2012 at the Willow Creek Intake (four quarters of data over two years).  
Consecutive quarters were not used for water quality analysis since the turbidity problems occur only in the second 
quarter.  It was deemed more critical to collect water quality data during the periods or high turbidity than during the 
periods of low turbidity. The following provides the range of values found at each source.  Water Quality Results Table 
can be found in Attachment D. Temperatures range from 32 deg F in the winter to approximately 50 deg F in the 
summer. 
 
Willow Creek Source Water 
• pH 6.6-7.7 
• Turbidity <0.5-2.5 NTU 
• Alkalinity 10-15.2 ppm 
• Hardness as CaCO3 5.9-13.5 ppm 
• Color <5-15 
• Conductivity 20-30 uS/cm 
• Iron 0.044-0.309 ppm 
• Manganese <0.002 ppm 
• Dissolved Oxygen 8.8-10.1 ppm 
 
S. Fox Creek Source Water 
• pH 6.6-7.6 
• Turbidity <0.5-2.0 NTU 
• Alkalinity 11.3-16.0 ppm 
• Hardness as CaCO3 8.8-12.0 ppm 
• Color 17 
• Conductivity 20-30 uS/cm 
• Iron <0.01-0.050 ppm 
• Manganese <0.002 ppm 
• Dissolved Oxygen 9.1-9.5 ppm 
 
Chlorine demand was determined based on dosing up to 2 mg/L as chlorine demand is <0.5 mg/L.  Specifically, based 
on chlorine dosing and residuals after 30 minutes (after residual had stabilized) and pH of 6.9, chlorine demand is 
approximately 0.34 mg/L (y=1.1x-0.34, R^2=0.965) (see Attachment E for chlorine demand curve). 
Other Pertinent WQ or Operational Data  
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Section 4: Process Flow Diagram/ Hydraulic Profile (DCPWS Section 1.2.4) 
 

Project Title: Filtration System Upgrades: Ultrafiltration 
Process Flow Diagram  
Refer to Attachment F for Process Flow Diagram 
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Hydraulic Profile  
Refer to Attachment G for Hydraulic Profile and Clearwell Pump Curve 
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Section 5: Capacity Evaluation and Design Calculations (DCPWS Section 1.2.5) 
 

Project Title: Filtration System Upgrades: Ultrafiltration 
Discussion of calculations included  
      

Unit Processes  
(e.g. flocculation, 

hypochlorite addition)  Unit Process Description at Rated Capacity 
Settling Tank Raw water from the intakes enter an existing settling tank that is divided into 4-sections.  The overall 

dimensions of the tank are121.5-inches long, 96-inches wide and 56-inches deep. Raw water enters 
Section 1 into a perforated PVC pipe to help diffuse the water velocity.  There is an overflow pipe 
attached to the side of the tank that discharges to the existing overflow pond.  Water flows through 6-
circular well screens and into Section 2.  Water then flows through a baffling system consisting of 
perforated PVC pipes and hoses to Section 3.  Water flows over a weir into Section 4.  Section 4 is 
equipped with float valves that are used to actuate the raw water supply control valves (Altitude Valves) 
to open and fill the tank. 
 
There is no rated capacity for the settling tank; however, it does provide some level of treatment as it 
does accumulate settlement on the bottom of the tank.  There is no chemical addition to aid settling. 
 
Volume = 2,600 gallons 
Detention Time (average demand) =  520 min. @ 21,000 gpd 
Detention Time (maximum demand) = 52 min. @ 73,440 gpd

Pre-Filtration Water is pumped from Section 4 of the settling tank into a set of existing bag filters consisting of two-20 
micron filter bags in parallel and then through 2-20 micron filters in series 
 
Number of Filters: 4 (2 in parallel and 2 in series) 
Filter Pore Size: 20um 
Maximum Flow Rate: 50 gpm (72,000 gpd)  

Ultrafiltration A new Innovative Water Technologies (IWT) Ultrafiltraion UF50 Membrane System utilizing GE-Zenon 
Homespring UF211 membranes will be installed as part of the water treatment upgrades.  The GE-
Zenon Homespring Model UF211 is an approved alternative technology by the CDPHE Water Quality 
Control Division (see Attachment H).   
 
Number of Modules: 10 
Membrane Pore Size: 0.02 um 
Surface Area Module: 288 sf 
Design Flux Rate: 17.36 gpd/sf 
Design Flow Rate: 3.5 gpm (50,000 gpd) 
Maximum Flux Rate: 26 gpd/sf 
Maximum Flow Rate: 5.2 gpm (75,000 gpd) 
Backwash: Automatic programable from 1, 2, 4, 8, and 24 per day per module at 14 gallons/backwash. 
Each module provides its own backwash water. 
Clean In Place (CIP):  400 ml of Unsented Household Bleach to soak manually, tiggered by low 
Transmembrane Pressure (TMP), estimated once per month per module.     

Disinfection Chlorination with 6,000 Gallon Clearwell.  Improvements to the existing 6,000 clearwell will be made to 
improve contact time.  The clearwell currently has no baffling.  Baffling (redwood walls) will be installed 
to provide a baffling factor 0.3. 
 
Type: 3.3% Sodium hypochlorite solution in 25-gallon feed tank 
Clear Well Volume: 6,000 gallons 
Length to Width Ratio: 1.3 to 1 
Detention Time at Peak Flow (50 gpm): 34 min (based on 1,700 gallons in 6,000 gallon clearwell) 
Baffling Factor: 0.3 (proposed) 
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Log Inactivation: >4 at dose rate of 1.2 mg/L (based on 1,700 gallons, 32 degrees F, and pH of 7.5)

            

            

            

            

EXAMPLE  
 
Surface Water  
Treatment 
 

 
Chemical addition (e.g., alum, polymers, alkalinity, carbon source, etc) 
Purpose (e.g., pH adjustment, enhanced sedimentation, pathogen removal) 
   Dosage rate XX:1 
   Chemical and concentration 
 
Flocculation Method 
   Volume  =   XXXX gallons 
   Detention Time (average) =  XX hrs. @ XX MGD 
   Detention Time (peak) =  XX hrs. @ XX MGD 
   Mixing Method and Capacity  
   Number basins, mixers 
 
Clarification    Method 
   Volume  =   XXXX gallons 
   SOR  =  XXXX gpm/sqft. 
   Detention Time (average) =  XX hrs. @ XX MGD 
   Detention Time (peak) =  XX hrs. @ XX MGD 
   Velocity = XX ft/min 
   Loading  = XX lbs/1000 cu. ft/d. 
   Number basins 
   Effluent collection method 



Revised Nov 2013 Drinking Water Design Application Form Page 13 of 21 

 
 
Filtration 
   Type (e.g., Single Media or Multimedia) 
   Surface Area  =  XXXX sq. ft. 
   Depth = X inches 
   Flow rate = X.X gpm/sq. ft. 
   Number of units 
   Media specs 
  Backwash methods. 

 
Pathogen Disinfection  

 
Identify Primary and Backup 
 
Chlorination w/ chlorine contact chamber 
   Type (e.g., gas, liquid) 
   Volume  = XXXXX gallons 
   Length/Width Ratio =  XX:1 
   Detention Time =  XX min. @  Peak Flow 
   Baffling Factor 
   Log inactivation achieved 
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Section 6: Monitoring and Sampling Evaluation (DCPWS Section 1.2.6) 
 

Project Title: Filtration System Upgrades: Ultrafiltration 
Sampling locations and parameters to be monitored  
Both raw water sources (South Fox Creek and Willow Creek) are metered prior to discharging to the Settling Tank.  
Filtered water is also metered. 
 
Refer to Attachment I for sampling plan.  

Discussion of control strategy  
Raw Water Supply: Float Controls located in Section 4 of the Settling Tank are connected to the raw water Float 
Actuated Fill Valves (Altitude Valves) located near Section 1 of the Settling Tank.  When the water level in the Settling 
Tank reaches a set low level, the floats will actuate the Float Actuated Fill Valves to open.  The Float Actuated Fill 
Valves will close if the Float Controls reach a set high level. 
 
Settling Tank: There are no controls assoicated with the Settling Tank other than what was discussed for the Raw 
Water Supply controls. 
 
Clearwell Supply Pump: The Clearwell Supply Pump can be operated manually or automatically.  The Clear Well 
Supply pump controls are connected to a float control located within the Clearwell.  When the Clearwell reaches a set 
low level, the pump will turn ON to fill the Clearwell.  The Clearwell pump pumps water through the existing 20um bag 
filters and then through the new IWT UF Membrane System.  The Clearwell Supply Pump will turn OFF after the 
Clearwell has reached the set high level.  Section 4 of the Settling Tank contains a low level switch that will turn OFF 
the Clearwell Supply Pump  if the water in the tank gets too low.  There is a high pressure switch located downstream 
of the pre-filters that will turn the pump OFF and alarm the operator if it reaches a high pressure setpoint indicating that 
the filter bags are fouled and need of replacement. A backup pump is available incase the pump should fail.  There is a 
low level switch in the Clearwell.  The plant operator will receive an alarm if the Clearwell level reaches a set low 
Clearwell level. 
 
Pre-Filter System:  There are no controls associated with the pre-filter system.  Differential pressure is manually read.  
The bags are replaced when the the differential pressure reaches 20 psi or if the Clearwell supply pump's high pressure 
alarm is tripped. 
 
IWT UF Membrane System: The new IWT UF Membrane System will be equipped with individual programmable 
controllers for each module (total of 10).  The sole purpose of the controller is to conduct automated backwashes.  
Backwashes are programmed for 1, 2, 4, 8, or 24 times per day.  Clean-In-Place (CIP) are performed manually.  A new 
pressure sustaining valve (CLA-VAL 50-01) will be used to maintain upstream pressure.  The minimum influent 
pressure is 30 psi.  The pressure sustaining valve will also be used to adjust the flow through the plant. 
 
Disinfection: The plant operator manually adjusts the chlorine feed rate. 
 
Online Analyzers: New filtered water turbidimeter (Hach 1720E with SC200 Contoller) and post chlorinated chlorine 
residual analyzer (Hach CL 17) will be installed.  The SC200 Controller will be outfitted with and SD memory card to 
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allow the plant operator to download turbidity data to a laptop.  A high turbidity alarm will notify the plant operator.  A 
low chlorine residual will also alarm the plant operator. 
 
There is an existing autodialer that is used to call the plant operator during alarm events.  The new alarms will be 
connected to the autodialer. 
 
The treatment plant is equipped with a 16kW propane fueled generator and an automatic transfer switch.  When utility 
power is lost, the transfer switch automatically switches to the generator power and the generator automatically starts to 
supply power to the plant.  If for some reason the generator does not start, the autodialer calls the plant operator to 
notify him.   
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Section 7: Geotechnical Report (DCPWS Section 1.2.7) 
 

Project Title: Filtration System Upgrades: Ultrafiltration 
Geotechnical report  
Not applicable--construction limited to installation in existing treatment facility. 
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Section 8: Residuals Handling (DCPWS Section 1.2.8) 
 

Project Title: Filtration System Upgrades: Ultrafiltration 
Residuals handling plan – Chapter 9 of the DCPWS  
There are two sources of plant residuals; the Settling Tank and the IWT UF50 Membrane System.  The operator 
manually vacuums the settled material with a pool vacuum and discharges the residuals to the existing overflow pond.  
No coagulant or chemicals are added to enhance settling.  The UF50 backwash water will also discharge to the 
overflow pond.  The quantity of solids from both sources of residuals is based on 100% turbidity removal and at the 
design flow rate of 35 gpm.  The highest turbidity typically entering the plant is 2.5 ntu during spring runoff.  It is 
assumed that the 20 micron filter bags will remove 0.5 ntu which will not contribute to the solids loading to the overflow 
pond. 
 
Plant residuals gravity flow through a 4-inch PVC pipe to the overflow pond. 
 
Settling Tank Residuals: 
- The expected waste stream quantity is based on the typical cleaning cycle and duration.  The tank is vacuumed at a 
rate of 50 gpm for a period of 30 minutes once a week.  The calculated quanitity of water sent to the pond is 1,500 
gal/week or 214 gpd (refer to Attachment J for spreadsheet calculations). 
 
- The estimated solids quantity is based on 1 ntu of turbidity being removed by settling.  The estimated quantity of solids 
removed is 0.421 lbs/day (refer to Attachment J for spreadsheet calculations). 
 
UF50 Backwash: 
- The expected waste stream quantity is based on 4 backwashes per day per module (total of 10 modules) at 14 gallons 
per backwash = 560 gpd (refer to Attachment J for spreadsheet calculations). 
 
- The estimated solids quantity is based on 1 ntu of turbidity being removed by the membranes.  The estimated quantity 
of solids is 0.421 lbs/day (refer to Attachement J for spreadshet calculations). 
 
Anticipated Physical and Chemical Characteristics: 
No chemicals are added to enhance the treatment process; therefore, settling tank residuals and backwash water 
residuals will not contain any treatment chemicals.  However, during a Clean-In-Place and Maitenance Clean, 400 ml of 
unscented household bleach is added to a module and allowed to soak for a period of time to deep clean the 
membrane fibers.  Any residual will be discharged to the pond. 
 
Other Contributions: 
- The settling tank is equipped with an overflow pipe that will overflow to the overflow pond. 
 
Overflow Pond: 
The overflow pond is an unlined non-discharging pond, but is likely seeping water into the ground.  The pond is oval in 
shape with approximate dimensions of 30-feet by 33-feet by 3-feet deep for an estimated volume of 11,000 gallons. 
 
An estimated average volume of water entering the pond is 774 gpd (214 gpd + 560 gpd) from the plant.  Based on the 
estimated volume of the pond and the contribution from the plant, the pond has approximately 14 days of holding 
capacity.   
 
The overflow pond is considered a waste impoundment under 6 CCR 1007-2.  Meadow Mountain Water Supply 
Company will submit an Inpoundment and Preliminary Classification Report (IPCR) under the Solid Waste and 
Materials Management Progam in order to classify the plant's discharge and determine if the the pond will be classifed 
as a Type A or B inpoundment.  A signed copy of the IPCR Cover Sheet is included as Attachment K.  Meadow 
Mountain Water Supply Company will have 12-months to conduct sampling and prepare a Demonstration Plan and 
submit it to the CDPHE Solid Waste Permitting Unit.  
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Section 9: Preliminary Plan of Operation (DCPWS Section 1.2.9) 
 

Project Title: Filtration System Upgrades: Ultrafiltration 
Staffing and Operator Certification  
The Meadow Mountaiin Water Supply Company employs one Level C water treatment operator and one Level 1 
distribution system operator. 
 
Steve Tedford, Level C Water Plant Operator, License No. 2534 
Andrew Griffiths, Level 1 Distribution System Operator, License No. 22645 
 
Meadow Mountain has been operating sufficiently at this manpower level for many years and there is no 
recommendation for additional staffing.  If CDPHE classifies the plant as a Level B facility, the water treatment operator 
will need to obtain his Level B license. 
 
Operating Considerations  
There will be no expansion of plant capacity.  The operating configuration and process is basically unchanged.  
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Section 10: Supplemental/Other Information (DCPWS Section 1.2.10) 
 

Project Title: Filtration System Upgrades: Ultrafiltration 
Supplemental Information  
 
 
 

Additional deviation request information  
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PLANS AND SPECIFICATIONS (DCPWS Section 1.5) 
 

Project Title: Filtration System Upgrades: Ultrafiltration 
Plans Description and key sheets  
Process Flow Diagram 
Scaled Floor Plan 
IWT UF50 Dimensional Drawings and Details 
Clear Well Baffling Plan 
Turbidimeter Wall Installation Detail 
 
(Refer to Attachment L) 
Pertinent Specifications for Design  
Section 11300 Ultrafiltration Membrane System 
3M 100 Series 20 micron Filter Bags Data Sheet 
Cla-Val Model 50-01 Pressure Sustaining Valve Data Sheet and Purchase Specification 
Hach 1720 E Low Range Turbidimeter Data Sheet 
Hach CL17 Free Chlorine Analyzer Data Sheet 
Hach sc200 Universal Controller Data Sheet 
 
(Refer to Attachment M) 
ATTACH PLANS AND INCLUDE SPECS.  
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Attachment D  
 
 
 



Turbidity Alkalinity Color Conductivity Hardness Iron pH DO
NTU ppm CU uS/cm ppm�as�CaCO3 ppm SU ppm

2/14/2012 <0.5 14.0 <5 23 12.0 0.098 7.3 10.1
3/3/2012 <0.5 10.0 22 0.309 7.7
4/26/2012 0.9 12.3 15 30 13.5 0.044 7.5 8.8
4/30/2013 2.2
5/21/2013 2.2 15.2 20 5.9 0.044 6.6
6/25/2013 2.5
Average 1.3 12.9 15 24 10.5 0.124 7.3 9.4

11/22/2011 <0.5 11.3 28 8.8 0.042 7.2 9.1
3/3/2012 <0.5 12.2 29 <0.01 7.6
4/26/2012 1.5 12.5 17 30 12.0 0.050 7.5 9.5
4/30/2013 0.9
5/21/2013 2.0 16.0 20 6.9 0.040 6.6
6/25/2013 0.5
Average 0.9 13.0 17 27 9.2 0.044 7.2 9.3

11/22/2011 <0.5 11.5 <5 48 8.3 0.163 7.3 9.7
4/26/2012 1.2 13.0 10 11.5 0.049 7.4 9.3
4/30/2013 1.0
5/21/2013 2.8 16.3 30 7.1 0.047 6.3
Average 1.3 13.6 10 39 9.0 0.086 7.0 9.5

Finished�Water

Water�Type Date

Willow�Creek�Intake

S.�Fox�Creek�Intake
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June 23, 2011 
 
Jack Barker 
Owner/CEO  
Innovative Water Technologies 
29625 Industrial Park Road 
Rocky Ford, CO 81067 
 
 
Subject: Updated acceptance of the GE/Zenon Homespring Model UF211 as an Alternative Filtration 

Technology to meet the Colorado Primary Drinking Water Regulations (CPDWR) 
requirements for Giardia lamblia and Cryptosporidium Removal 

 

Dear Mr. Barker; 
 
Per our meeting on June 1, 2011, the Water Quality Control Division (the Division) has received and 
reviewed the additional information for the GE/Zenon Homespring filtration system including its 
incorporation into the Sunspring filtration system in accordance with Article 1.11.2 and Article 7 of the 
Colorado Primary Drinking Water Regulations (CPDWR).  The design meets or exceeds the requirements of 
the State of Colorado Design Criteria for Potable Water Systems and is accepted for use as an Alternative 
Filtration Technology subject to the performance conditions outlined in Table 1 and the Additional Design 
Criteria given in Table 2.   
 
The acceptance was revised from both the March 16, 2007 letter to reflect current pre-filter products and membrane 
skids as well as correct other manufacturer requested modifications.  The March 16, 2007 acceptance letter is 
therefore superseded.   
 
This acceptance addresses the following items: 

 GE/Zenon Homespring UF211 filter and housing 
 IWT UF 5, 10, 20, 30, 40, 50 pre packaged filtration skids 
 IWT Sunspring SS24 and SS36 skids 

 
This acceptance applies only to the GE Homespring Filtration system and associated IWT filtration skids 
and does not constitute construction approval for installation in public water systems.  Review and 
construction approval for the design of any public water system proposing to use this technology 
will be handled on an individual basis by the Division as required by Article 1.11.2 of the Colorado 
Primary Drinking Water Regulations (CPDWR). 
 
As part of this review, the Division has evaluated the following documents: 

 March 16, 2007 Colorado Acceptance of the GE Homespring Filtration Unit 
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o June 2005 Bio Vir Laboratories Inc. Purifier Test Report 

o NSF Standard 53 Certification 

 Specifications sheet and drawing for the IWT UF 5-50  

 Specifications sheet for the Sunspring SS24 and SS36  

 WQA Certificate of Compliance (gold seal) for Sunspring SS24 and SS36 (12/20/2010) 

 
Any change orders or addenda that address treatment or piping must be submitted to this office for review 
and acceptance by the Division prior to use in Colorado by a regulated public water system.  This includes any 
changes made to the UF211 or to the IWT skids including piping layouts and pre-filters.  The Division will 
review any additional third party verification reports and issue a revised acceptance letter if appropriate. 
 
Table 1. Homespring UF211 Conditions of Acceptance: 

Compliance Credit Granted to meet the requirements of the CPDWR * 

Giardia lamblia 3.0 – Log 
Cryptosporidium 3.0 – Log 
Virus no credit granted 
* NOTE: Compliance credit awarded is simply for meeting minimum requirements of the CDPWR Article 7 
(Surface Water Treatment Rules - SWTR) and does NOT reflect demonstrated performance of the micro or 
ultrafiltration system in any way. Actual removals in these types of systems can frequently exceed 4.5-5.0 
log removal of Giardia, cryptosporidium, or testing surrogates. The Division highly recommends that water 
systems compare manufacturer literature to determine the absolute performance of any system selected.  
 
These filters may be used as final compliance filters as part of a multiple treatment barrier approach to 
meeting SWTR requirements (Article 7, CPDWR).   
 
In addition to the above filtration, the water system MUST provide a minimum of 4.0-Log virus 
inactivation by disinfection. Also, please note that the Division will evaluate the filter log removal credit 
and compliance monitoring criteria for systems that are classified as Bin 2 or higher as part of Article 7.4 
of the CPDWR on a case- by-case basis. 

Technical Specifications – Membrane Element 

Filter Manufacturer GE/Zenon 

Filter Model UF211 

Maximum Flow Rate (per filter) 4.5 gallons per minute (valid over temperatures 0 – 30 °C) 
Maximum Daily Production (gallons) 5000 gallons per day 
Maximum Transmembrane Pressure 40 pounds per square inch differential (psid)   
Maximum Inlet Pressure 100 pounds per square inch  (psig)   
Minimum Outlet Pressure 
(backpressure) 35 pounds per square inch  (psig)   

Turbidity Performance Standards < 0.1 NTU 95% of the time 
Not to exceed 0.5 NTU 
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Pre-filtration  

Pre-filtration is required when raw water turbidity exceeds 5 
NTU.  

 Submittals should include at least 6 raw water turbidity 
measurements, TWO taken in April, TWO taken in May 
and TWO taken in June 

Pre-filtration may consist of filtration previously installed at a 
facility or proposed new pre-filtration. Individual design 
submittals will need to provide documentation that proposed pre 
filtration both: 

 Meets applicable ANSI/NSF 61 requirements 
 Removes sufficient turbidity to function as a pretreatment 

barrier (Can be a statement from the manufacturer).  
 
Table 2:  Pre-Accepted IWT Skids Conditions of Acceptance: 

Technical Specifications – Skids 

Skid Manufacturer IWT 

Skid Type IWT UF Sunspring 

Skid Model Number 
UF5 – 
1 
filter 

UF10 – 
2 

filters 

UF20 -  
4 

filters 

UF30–6 
filters 

UF40 – 
8 filters 

UF50 – 
10 

filters 

SS24 –  
1 

filter 

SS36 –  
2 

filters 
Maximum Daily 
Production (gallons) 5,000 10,000 20,000 30,000 40,000 50,000 5,000 10,000 

 
Table 3: Homespring/IWT Additional Design Criteria:  

Additional Design Criteria 
1. Bypass piping to divert water around the filter will not be approved. 

2. All systems used for compliance with the CPDWR Article 7 (surface water treatment) shall have the 
following on EACH filter: 

a. Influent solenoid valve 

b. Effluent check valve 

3. A means to restrict or control flow across each filter shall be provided (flow restrictor on the 
effluent of the filter is allowable).  

4. A 20 micron prefilter is required for the Homespring units.  

5. A means to measure the flow across the filtration process shall be provided. 

6. Systems shall provide a discussion justifying how the design flow of 4.5 gpm per filter will be 
maintained. Water systems design documentation must take into account peaking factors and 
instantaneous demand for filtration and must not take the daily production (6500 gallons per day) 
unless there is evidence that the flow is consistent throughout the day.  

a. Example: If a school is a public water system (operating hours 7 AM to 7 PM daily) and 
provides the Division information that it utilizes 12,000 gallons per day; they may NOT 
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only provide two filtration units.  While 12,000 gallons per day equates to about 8.5 gpm 
as an average  flow,  this  doesn’t  take  into account that the school is closed throughout the 
night and not using water. The school would need to provide justification as to why only 
two filters would be necessary – perhaps the water plant runs 24 hours per day and fills a 
tank which can handle the peak demand during the day.  If on the other hand, the school 
only operates the water plant during business hours, they may need to provide three or 
even four filter units in order to meet the required demand.  

7. Pressure gauges shall be installed to properly monitor differential pressure on each filter.  The 
public water system may use differential pressure gauges or individual inlet and outlet gauges and 
calculate differential pressure. Pressure transducers are an acceptable alternative to permanent 
gauges. The method of pressure measurement must be called out as part of the design submittal.  

8. A pressure relief valve is required on inlet to each set to deploy at 100 psi.   

9. The overall water treatment system design shall include provisions for protection from water 
hammer and pressure surges.   

10. Adequate  backflow  prevention  must  be  provided  for  the  waste  line.  “Clean  in  Place”  waste  shall  be  
properly disposed of via permitted or accepted methods.  

Additional Operations and Maintenance Criteria 
1. An Integrity Test Kit must be available for each installation and an individual who has obtained the 

Certified Homespring Technician certificate will be required to conduct integrity tests. Alternately, 
the Division will waive this requirement if the public water system is operated by a contractor who 
has the necessary training certificate and possesses a single Integrity Test Kit for multiple systems.  

a. Maintenance and integrity testing shall be performed only by a Certified Homespring 
Technician. The PWS can either employ an individual who has obtained the Certified 
Homespring Technician certificate or must have a routine maintenance contract with a 
Certified Homespring Technician. Article 9 of Title 25, C.R.S., requires that every water 
treatment facility and water distribution system be under the supervision of a certified 
operator holding a certificate in a class equal or greater than the minimum class required 
for the classification of the facility or water system. Please see the CDPHE Water and 
Wastewater Operators Certification Requirements Regulation 100 for additional 
information.  

2. Integrity tests must be performed at least once per calendar week that the membrane produces 
treated water for distribution. If a filter fails an integrity test, the filter shall be removed from 
service immediately and replaced with a functional filter. The Division shall be notified within 24 
hours in the event of a treatment failure. 

3. The water system shall keep records of the following operational parameters (to be reviewed 
during a Sanitary Survey): 

a. Integrity test date, results (pass or fail), and initials of person performing the test 

b. CIP dates 

c. Filter replacement date and reason for replacement. 

4.  Water systems must maintain an operation and maintenance manual for the Homespring filtration 
system. All integrity tests and CIP procedures shall follow manufacturer prescribed procedures. 

5. Chemicals used for CIP shall be certified under ANSI/NSF 60.   
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Please be aware that any point source discharges of water from treatment facilities are potentially subject to 
a  discharge  permit  under  Colorado’s  State  Discharge  Permit  System.    Any  point  source  discharges  to  state  
waters without a permit are subject to civil or criminal enforcement action. 
 
Please direct any further correspondence regarding this acceptance to: 
 Tyson Ingels, P.E. 
 Colorado Department of Public Health and Environment 

Water Quality Control Division 
4300 Cherry Creek Drive South 

 Denver, CO  80246 
If you have any questions or comments, please call Tyson Ingels at 303-692-3002. 
 
Sincerely, 
 

 
Tyson Ingels, P.E. 
Lead Drinking Water Engineer 
Engineering Section 
Water Quality Control Division 
 
cc: Chia Kung 

Global Product Manager – Membranes 
Pentair Residential Filtration, LLC 
5730 North Glen Park Rd. 
Milwaukee, WI  53209 
 

ec: CDPHE-WQCD-ES 
 CDPHE-WQCD-CA 
 
 
  



The 3M™ 100 series high performance liquid filter bag is 
constructed of polypropylene melt blown microfibers, allowing 
for very fine particle capture at high efficiencies. All 3M 
100 series liquid filter bags are over 90% efficient at their 
suggested application rating. The 3M filter offers an excellent 
balance of high efficiencies with very low initial pressure 
drops. The bag construction makes this filter an easy to use, 
convenient, high performance alternative to filter cartridges.

The 3M 100 series liquid filter bag can also adsorb unwanted 
trace oils that frequently occur in processed fluids. The high 
amount of surface area due to the polypropylene microfiber 
construction, results in oil holding capacities from 10-20 times 
the filter’s own weight. Loading: The data above shows typical loading 

capacities of the different micron rated filters. 
Loading capacity is determined by challenging a 
filter with a dispersion of silica test dust in water 
at the recommended flow rate. Pressure drop is 
monitored and testing is terminated at 35 psid (2.4 
bar). The loading capacity reported is the dry weight 
gain of the bag.

Efficiency: The Series 100 High Performance Filter 
Bags are rated using a silica test challenge in water at 
25 gpm (5.7 cu m/hr). The results reported are typical 
initial efficiencies taken within ten minutes of the 
start of the test and are cumulative data.

Applications
Acids and bases Machine coolants

Amines Makeup water

Carbon beds Organic solvents

Completion fluids Photo chemicals

Deep wells Plating solutions

Desalination RO membranes

DI resins Storm Water

Glycol Wastewater

Groundwater clean-up Waterflood

Materials of Construction
Filter Media: 
Meltblown polypropylene microfiber filter media provides high
particle removal efficiency for high quality filtration with broad 
chemical compatibility.

No silicone is intention ally used in materials of construction or 
in manufacturing.

The raw materials composing these filters are FDA compliant 
according to CFR Title 21.

Sealing Ring: 
Available in “A” - Stainless Steel, and “B” - Polypropylene 
Available in “P” - Polypropylene Collar*

Operating Conditions

3M™ 100 Series - High Performance 
Liquid Filter Bags

Loading Capacity

Particle Removal Efficiency (microns)

Product Model Number 123 124 125 126 128

Dirt - grams at 25 gpm (5.6 cu m/hr) 125 121 146 155 351

1385 2280 2050 1640 2845Mineral Oil - grams at saturation

Product Number 123 124 125 126 128

Efficiency @95% 1.5 2.5 7.5 10 .0 34.0

1.3

<0.7

0.9

1.3

<1.0

1.0

6.5

<1.0

2.5

8.0

4.5

7.0

29.0

7.0

21.0

Efficiency @90%

Efficiency @50%

Efficiency @75%

Maximum Operating Temperature:

Recommended Flow (in water):

Suggested Maximum Flow (in water):

Suggested Maximum Differential Pressure:

180° F (82° C)

25 gpm (5.7 cu m/hr

50 gpm (11 cu m/hr)

35 psid (2.4 bar)

Performance Data

*Only on 128 grade.

3M™ 100 Series
High Performance Liquid Filter Bags



Pressure Drop: The Series 100 High Performance Filter 
Bags have low initial pressure drop (    p) in water as the chart 
indicates. The chart includes the pressure drop of a typical 
single vessel to assist you in sizing your filter system.

Disposal
Disposal of used filter bags must comply with applicable 
federal, state and local laws and regulations.

3M is a trademark of 3M Company.
© 2013 3M Company. All rights reserved.

Please recycle. Printed in U.S.A.
70070812873 REV 0213b

3M Purification Inc.
400 Research Parkway
Meriden, CT 06450
U.S.A.
Phone (800) 243-6894 
 (203) 237-5541
Fax (203) 630-4530
www.3Mpurification.com

Your Local Distributor:
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 Product Specifications
 Product Model Number  Sealing Ring Material  Micron Rating Initial Efficiency  Part Number  Length  Bags per Case

 113A  Stainless Steel
 1.5 micron @ 95%

 70-0202-3727-0

 110 Series #1 Size:      

 16 in (41 cm)
 10

 113B  Polypropylene  70-0202-2776-8
 113D  Stainless Steel  70-0202-3728-8
 114A  Stainless Steel

 2.5 micron @ 95%
 70-0202-3729-6

 114B  Polypropylene  70-0202-2779-2
 114D  Stainless Steel  70-0202-3730-4
 115A  Stainless Steel

 7.5 micron @ 95%
 70-0202-3731-2

 115B  Polypropylene   70-0202-2782-6
 115D  Stainless Steel  70-0202-2783-4
 116A  Stainless Steel

 10 micron @ 95%
 70-0202-3732-0

 116B  Polypropylene  70-0202-2785-9
 116D  Stainless Steel  70-0202-3733-8
 118A  Stainless Steel

 34 micron @ 95%
 70-0202-3734-6 

 118B  Polypropylene  70-0202-2788-3
 118D  Stainless Steel  70-0202-2789-1
 123A  Stainless Steel 

 1.5 micron @ 95%
 70-0202-2790-9

 120 Series #2 Size:  

 32 in (81 cm)

 10

 123B  Polypropylene  70-0202-3736-1
 123D  Stainless Steel  70-0202-3737-9
 124A  Stainless Steel

 2.5 micron @ 95%
 70-0202-3738-7

 124B  Polypropylene  70-0202-3739-5
 124D  Stainless Steel  70-0202-3740-3
 125A  Stainless Steel

 7.5 micron @ 95%
 70-0202-3874-0

 125B  Polypropylene  70-0202-3741-1
 125D  Stainless Steel  70-0202-2798-2
 126A  Stainless Steel

 10 micron @ 95%
 70-0202-3742-9

 126B  Polypropylene  70-0202-3743-7
 126D  Stainless Steel  70-0202-2801-4
 128A  Stainless Steel

 34 micron @ 95%

 70-0202-3744-5
 128B  Polypropylene  70-0202-3745-2
 128D  Stainless Steel  70-0202-2804-8
 128P Polypropylene Collar 70-0202-9267-1 8

Important Notice
The information described in this literature is accurate to the best of our knowledge. A variety of factors, however, can affect the performance of the Product(s) in a particular 
application, some of which are uniquely within your knowledge and control. INFORMATION IS SUPPLIED UPON THE CONDITION THAT THE PERSONS RECEIVING THE 
SAME WILL MAKE THEIR OWN DETERMINATION AS TO ITS SUITABILITY FOR THEIR USE. IN NO EVENT WILL 3M PURIFICATION INC. BE RESPONSIBLE FOR DAMAGES 
OF ANY NATURE WHATSOEVER RESULTING FROM THE USE OF OR RELIANCE UPON INFORMATION.
It is your responsibility to determine if additional testing or information is required and if this product is fit for a particular purpose and suitable in your specific application. 
3M PURIFICATION INC. MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR OF ANY OTHER NATURE HEREUNDER WITH RESPECT TO INFORMATION OR THE PRODUCT TO WHICH 
INFORMATION REFERS.

Limitation of Liability
3M Purification Inc. will not be liable for any loss or damage arising from the use of the Product(s), whether direct, indirect, special, incidental, or consequential, regardless of 
the legal theory asserted, including warranty, contract, negligence or strict liability. Some states do not allow the exclusion or limitation of incidental or consequential damages, 
so the above limitation may not apply to you.

Sealing Ring Diameters: “A” Versions: 7.03” (17.9 cm), “B” Versions: 7.20” (18.3cm), “C” Versions: 7:00” (17.8 cm)
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Public Water System ID Water System Name Primary County Federal System 
Type State Source Type Population

CO0207504 MEADOW MTN WATER 
SUPPLY BOULDER Community Surface Water 80

Minimum Certification Required for Treatment Operator Minimum Certification Required for Distribution System 
Operator

D 1

MEADOW MTN WATER SUPPLY 
Calendar Year 2014 Monitoring Schedule

Mailing Address: PO BOX 354 ALLENSPARK, CO 80510

General Information
The Drinking Water Monitoring Schedule is provided for your reference and to assist in developing your sampling schedule. An example schedule has 
been posted to http://wqcdcompliance.com/schedules. Schedules will be posted to the website every Wednesday to show up-to-date information (please 
allow a few weeks for us to process your sample results data). If you have questions about your schedule please contact your representative (contact 
information) or call us at 303-692-3556. 

Laboratory sampling results may be submitted to the Compliance Assurance Unit via email to cdphe.drinkingwater@state.co.us or fax 
303-758-1398. Please do not email results directly to Compliance Assurance personnel unless otherwise directed. Please remember to use the Sample Point 
ID and the Facility ID (listed below) on all state reporting forms when submitting laboratory sample results.

• All systems on a 3 year Lead and Copper schedule must sample during the calendar year and months specified in the 'Lead and Copper 
Sample Schedule' under the 'Distribution System Sample Schedules' section.

Monitoring Information

Distribution System Sample Schedules
Facility ID

DS001
Facility Name 

DISTRIBUTION SYSTEM
Facility Type

Distribution System
Microorganisms and Disinfectants

TOTAL COLIFORM BACTERIA (TCR) Sample Schedule: Collection Period:

1 sample(s) per Month during the collection period January 1, 2014 to December 31, 2014

CHLORINE Sample Schedule: 

Measure every time you collect a TOTAL COLIFORM BACTERIA (TCR) sample

Contact Information
All public water systems are required to maintain an Administrative Contact, Treatment Operator (if applicable), and Distribution System Operator (if 

applicable). If the information below is incorrect or blank please send us a contact update form. This form is available by visiting 
http://wqcdcompliance.com. The contact update form is located under 'Facility Operator Certification'. 

For operator certification information please visit http://www.ocpoweb.com. You may search for individual operator certification levels/expirations by 
clicking on the 'Information' menu bar and selecting 'State Certified Operators'.

Administrative Contact Treatment Operator Distribution System Operator Owner

RACHEL BARKWORTH STEPHEN TEDFORD ANDREW GRIFFITHS

2014 Monitoring Schedule Page 1 of 5MEADOW MTN WATER SUPPLY
PWS ID: CO0207504

Report Generation Date:  February 12, 2014

This monitoring schedule is based on the system's current inventory and is subject to change. Water systems are responsible for promptly reporting schedule errors or omissions. 
Errors or omissions on monitoring schedules do not prohibit the Water Quality Control Division from enforcing monitoring requirements set forth by the Regulations.

http://wqcdcompliance.com/schedules
https://wqcdcompliance.com/BatchDisplay/_individuals/DrinkingWaterCASContacts.pdf
https://wqcdcompliance.com/BatchDisplay/_individuals/DrinkingWaterCASContacts.pdf
mailto:cdphe.drinkingwater@state.co.us
http://wqcdcompliance.com/
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Non-Distribution System Sample Schedules
Facility ID

001
Facility Name 

MEADOW MTN SWTP01
Facility Type

Treatment Plant
Sample Point ID

001 
Sample Point Name 

ENTRY POINT
Sample Point Type

Entry Point
Daily Schedules

CHLORINE (EPRD) Sample Schedule: Collection Period:

1 sample(s) per Day during the collection period While Operating

TURBIDITY (CFE) Sample Schedule: Collection Period:

1 sample per Day during the collection period

Note: Sample collected at a location representative of the combined filtered water 

While Operating

Yearly Schedules
NITRATE Sample Schedule: Collection Period:

1 sample(s) per Year January 1, 2014 to December 31, 2014

VOLATILE ORGANICS GROUP Sample Schedule: Collection Period:

1 sample(s) per Year January 1, 2014 to December 31, 2014

3 Year Schedules
SYNTHETIC ORGANICS GROUP Sample Schedule: Collection Period:

1 sample(s) per 3 Years January 1, 2014 to December 31, 2016

9 Year Schedules
FLUORIDE Sample Schedule: Collection Period:

1 sample(s) per 9 Years January 1, 2011 to December 31, 2019

INORGANICS GROUP Sample Schedule: Collection Period:

1 sample(s) per 9 Years January 1, 2011 to December 31, 2019

Distribution System Sample Schedules
Facility ID

DS001
Facility Name 

DISTRIBUTION SYSTEM
Facility Type

Distribution System
Disinfection Byproducts

TTHMs and HAA5s (Stage 2) Sample Schedule: *Collection Period:*

1 sample(s) per sample point for a TOTAL of 1 sample(s) per Year

*Collection Restriction: Sample(s) must be collected between August 1 and August 31*

State Sample Point ID(s) (System Location ID(s)):
DBP001 (HIGH DBP SITE - UNDEFINED - CONTACT WQCD) 

August 1, 2014 to August 31, 2014

Lead and Copper
LEAD AND COPPER Sample Schedule: *Collection Period:*

5 sample(s) must be collected every 3 Years

*Collection Restriction: Sample(s) must be collected between June 1, 2016 and September 30, 2016*

June 1, 2016 to September 30, 2016
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Facility Specific Levels
Facility ID

DS001
Facility Name 

DISTRIBUTION SYSTEM
Facility Type

Distribution System
Analyte Name Level Level Type

CHLORINE Detectable Minimum

CHLORINE 4.0 mg/L Maximum

Facility ID
001

Facility Name 
MEADOW MTN SWTP01

Facility Type
Treatment Plant

Analyte Name Level Level Type

TURBIDITY 5 NTU Maximum

TURBIDITY 1 NTU 95th Percentile

CHLORINE 0.2 mg/L Minimum

Compliance Schedules
CCR Compliance Schedule
Your 2014 DRAFT CCR will be posted at http://wqcdcompliance.com/ in March

Activity Name Activity Due Date Activity Completion Date
SUBMIT CCR REPORT TO STATE June 30, 2014 Activity Not Completed

SUBMIT CERTIFICATE OF DELIVERY June 30, 2014 Activity Not Completed

Non-Distribution System Sample Schedules
Facility ID

001
Facility Name 

MEADOW MTN SWTP01
Facility Type

Treatment Plant
Sample Point ID

001 
Sample Point Name 

ENTRY POINT
Sample Point Type

Entry Point
9 Year Schedules

NITRITE Sample Schedule: Collection Period:

1 sample(s) per 9 Years January 1, 2011 to December 31, 2019

Satisfied Schedules
COMBINED RADIUM (-226 & -228) Sample Schedule: Collection Period:

1 sample(s) per 9 Years January 1, 2011 to December 31, 2019
**Sample Result(s) Received**

COMBINED URANIUM Sample Schedule: Collection Period:

1 sample(s) per 9 Years January 1, 2011 to December 31, 2019
**Sample Result(s) Received**

GROSS ALPHA, WITHOUT RADON & URANIUM Sample Schedule: *Collection Period:*

1 sample(s) per 9 Years

*Collection Restriction: Sample(s) must be collected at the same time as the 
COMBINED URANIUM sample(s)*

January 1, 2011 to December 31, 2019
**Sample Result(s) Received**
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Analyte Group Definitions
Analyte Group 

Name Analytes in Group Number of 
Analytes in Group

INORGANICS 
GROUP

ANTIMONY | ARSENIC | BARIUM | BERYLLIUM | CADMIUM | CHROMIUM | 
MERCURY | NICKEL | SELENIUM | SODIUM | THALLIUM 11

SYNTHETIC 
ORGANICS 
GROUP

1,2-DIBROMO-3-CHLOROPROPANE | 2,4,5-TP | 2,4-D | ALDICARB | ALDICARB 
SULFONE | ALDICARB SULFOXIDE | ATRAZINE | BENZO(A)PYRENE | BHC-
GAMMA | CARBOFURAN | CHLORDANE | DALAPON | DI(2-ETHYLHEXYL) 
ADIPATE | DI(2-ETHYLHEXYL) PHTHALATE | DINOSEB | DIQUAT | ENDOTHALL | 
ENDRIN | ETHYLENE DIBROMIDE | HEPTACHLOR | HEPTACHLOR EPOXIDE | 
HEXACHLOROBENZENE | HEXACHLOROCYCLOPENTADIENE | LASSO | 
METHOXYCHLOR | OXAMYL | PENTACHLOROPHENOL | PICLORAM | SIMAZINE |  
POLYCHLORINATED BIPHENYLS (PCB) | TOXAPHENE 

31

Time Period Definitions
Time Period Start Date End Date

First Quarter January 1, 2014 March 31, 2014

Second Quarter April 1, 2014 June 30, 2014

Third Quarter July 1, 2014 September 30, 2014

Fourth Quarter October 1, 2014 December 31, 2014

First 6 Months January 1, 2014 June 30, 2014

Second 6 Months July 1, 2014 December 31, 2014

Year January 1, 2014 December 31, 2014

Facility Information Sample Point Information

Facility ID Facility Name Facility Type Sample 
Point ID Sample Point Name 

001 MEADOW MTN SWTP01 Treatment Plant 001 ENTRY POINT

002 WILLOW CREEK Intake 002 RAW WATER

003 FOX CREEK Intake 003 RAW WATER

DS001 DISTRIBUTION SYSTEM Dist System/Zone

DBP001 HIGH DBP SITE - UNDEFINED - 
CONTACT WQCD

RPDN REPEAT DOWNSTREAM

RPOR REPEAT ORIGINAL

RPOT REPEAT OTHER

RPUP REPEAT UPSTREAM

RTOR ROUTINE ORIGINAL

2014 Monitoring Schedule Page 4 of 5MEADOW MTN WATER SUPPLY
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Analyte Group Definitions
Analyte Group 

Name Analytes in Group Number of 
Analytes in Group

VOLATILE 
ORGANICS 
GROUP

1,1,1-TRICHLOROETHANE | 1,1,2-TRICHLOROETHANE | 1,1-DICHLOROETHYLENE 
| 1,2,4-TRICHLOROBENZENE | 1,2-DICHLOROETHANE | 1,2-DICHLOROPROPANE | 
BENZENE | CARBON TETRACHLORIDE | CHLOROBENZENE | CIS-1,2-
DICHLOROETHYLENE | DICHLOROMETHANE | ETHYLBENZENE | O-
DICHLOROBENZENE | P-DICHLOROBENZENE | STYRENE | 
TETRACHLOROETHYLENE | TOLUENE | TRANS-1,2-DICHLOROETHYLENE | 
TRICHLOROETHYLENE | VINYL CHLORIDE | XYLENES (TOTAL) 

21
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Vacuum/Flow Average Time Frequency of Cleanings Flow Flow
Rate To Vacuum Tank Bottom Per Week Rate Rate
(gpm) (min) (gal/week) (gpd)
Enter Enter Enter Calc Calc

50 30 1 1500 214

Average Flow Average Flow Estimated Turbidity *Sludge Sludge
Rate Rate Removed Produced Produced
(gpm) (gpd) NTU g TSS/m^3 NTU (lbs/day)
Enter Enter Enter Enter Calc

35 50,400 1 1 0.421

Gallons per Backwash Number of Backwashes Number of Modules Number of Backwashes Flow
Per Day Per Module Per Day Rate

(gal/BW) (BW/day) (BW/day) (gpd)
Enter Enter Enter Enter Calc

14 4 10 40 560

Average Flow Average Flow Estimated Turbidity *Sludge Sludge
Rate Rate Removed Produced Produced
(gpm) (gpd) NTU g TSS/m^3 NTU (lbs/day)
Enter Enter Enter Enter Calc

35 50,400 1 1 0.421

*MWH, Water Treatment Principles and Design, 2nd Addition, Page 1658, Table 20-4

Notes:
1. Maximum turbidity during runoff is 2.5 ntu.  Assume 20um filter bags remove 0.5 ntu.
2. Number of backwashes and backwashes per day provided by Membrane Filter Supplier (SunSpring Innovative Water Technologies).

Settling Tank Wastewater Production

Settling Tank Residuals Production (No Coagulant Added)

Estimated Residuals for the Meadow Mountain Water Plant

Backwash Water Production

Backwash Solids Production
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SUBMIT TO: 
Jennifer.Hanke@state.co.us 
CDPHE 
HMWMD-SWP-B2 
4300 Cherry Creek Dr. S. 
Denver, CO 80246-1530 

Waste Impoundment IPCR Cover Sheet 
(to be electronically submitted with the IPCR) 

(6 CCR 1007-2 Section 9.1.8) 

      
  

Solid Waste and Materials Management Program 
(303) 692-3408 

 

Sec. I – FACILITY   INFORMATION All Sites Complete 

Facility Name Meadow Mountain Water Treatment Plant Date 02/20/2014 

Location Address 
with City & Zip 
( Or Optional Property 
Description Below ) 

137 Meadow Mountain Drive, P.O. Box 162, 
Allenspark, CO, 80510 
 

County Boulder 

Township 3N Range 73W Section 26 

Latitude  40.1935 N Longitude 105.5410 W Operating/ 
Active?     _X Yes    ___No 

Government Facility ___Federal         ____State        ___County       __X__Municipal     ___N/A Commercial    __Yes    _X_No 

Facility Type Water Treatment Facility Backwash Pond 

Facility Notes  

Sec. II – CONTACT (AND BILLING)  INFORMATION  

Contact Type 
Please check all that apply for this person: 

   _X_ Primary Contact       _X_Owner       __Operator         _ Billing        __Other: ______________________________ 

Full Name Rachel Barkworth Phone #  303-823-2318 

Title President of Triple Creek Ranch Homeowners Cell #  303-261-2246 

Organization Name Meadow Mountain Water Supply Company Fax #  

Mailing Address P.O. Box 354, Allenspark, CO 80510 
Email Address rcbarkworth@yahoo.com 
 

Contact Type 
Please check all that apply for this person: 

   __ Primary Contact       __Owner       _X_Operator       __Billing        __Other: ______________________________ 

Full Name Steve Tedford Phone # 303-747-2066 

Title Water Treatment Plant Operator Cell #  

Organization Name Meadow Mountain Water Supply Company Fax #  

Mailing Address P.O. Box 394, Allenspark, CO 80510 
Email Address sbtedford@msn.com 
 

Contact Type 
Please check all that apply for this person: 

   __ Primary Contact       _X_Owner       __Operator       _X_Billing        __Other: ______________________________ 

Full Name Barry Mauerman Phone # 303-747-0317 

Title Treasurer MMWSC Cell #  

Organization Name Meadow Mountain Water Supply Company Fax #  

Mailing Address P.O. Box 354, Allenspark, CO, 80510 



!

Page!2!–!IPCR!Cover!Sheet!!Macintosh!HD:Users:Rachel:Documents:MMWS:Lidstone!(2013):FDP!Report!(2014):IPCR!Cover!

Sheet.Docx!! January,!2013!

Email Address mauerman@nedernet.net 
!

Contact Type 
Please check all that apply for this person: 

   __ Primary Contact       _X_Owner       __Operator       __Billing        __Other: ______________________________!

Full Name Warren Krise Phone # (970) 667-8999 

Title President MMWSC Cell # 

Organization Name Meadow Mountain Water Supply Company Fax # 

Mailing Address 453 Clubhouse Court, Loveland, CO 80537 
Email Address dwkrise@comcast.net 



!

Page!3!–!IPCR!Cover!Sheet!!Macintosh!HD:Users:Rachel:Documents:MMWS:Lidstone!(2013):FDP!Report!(2014):IPCR!Cover!Sheet!

Signed.Docx!! January,!2013!

 

Complete Applicable Sections 
 
 

IPCR = Impoundment and Preliminary Classification Report 
Impoundment Name Impoundment 

Location 
Proposed 
Type A 

Proposed 
Type B 

Description of Waste Managed (if known) IPCR Approved 
Y/N  
(CDPHE use) 

Demonstration Plan 
Needed (Y/N/Unknown) 
(CDPHE use) 

Overflow/Backwash Pond Refer to Page 1 
Section 1 

X  Unknown, Demonstration Plan to be submitted. 
 

  

     
 

  

     
 

  

 
 

      

 
 

      

 
 

      

 
 

      

 
 

      

 
 

      

 
 

      

 
 

      

 
 

      

 
 

      

 
 

      

 
 

      

 
Submitted By: __Warren Krise       Date of Submittal:  02-20-2014__________________ 
Phone Number:  970-667-8999  
 
 
Title of Response Letter:  _____________________________  Date of Response:  ___________________________ 
 
Comments:   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
File Code 3.15.1 
Facility in SharePoint:  ____ 
Project in SharePoint:  ____ 
Document sent to Records Center:  ____ 
Electronic/Paper copy provided to Permitter:  _____ / Format:  ________________________ 
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~10 FT.
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TREATED
WATER
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NEW REDWOOD
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BAFFLE WALL (TYP)

PROPOSED BAFFLING PLAN IN
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CLEARWELL / STORAGE TANK

Engineering, Geology,  & Water
Resource  Consulting

PROJECT:
DATE:

ENGINEER:
CHECKED:
REVISIONS:

FILE:

2/14/14

KAS
CDL

RDD

COMMW102_STRG-TNK.DWG

NOTES:
1. FASTEN NEW COLUMNS TO BOTTOM AND

TOP OF CLEARWELL.  USE REDWOOD 2X4
STUDS.

2. FASTEN REDWOOD 2X8 BOARDS TO
COLUMNS TO BUILD WALL.  USE 1/2-INCH
CARRIAGE BOLTS, 1 PER COLUMN.

3. CLEAN AND DISINFECT CLEARWELL
ACCORDING TO AWWA C652.
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SECTION 11300 
ULTRAFILTRATION MEMBRANE SYSTEM 

 

1. General 
1.1 DESCRIPTION 

.1 This section contains the requirements for a pressure ultrafiltration (UF) membrane 
equipment system packaged water treatment plant, for the treatment of surface water. 

.2 This section specifies the overall performance requirements and operation of the UF 
membrane system. . 

1.2 REFERENCE STANDARDS 
.1 Refer to CDPHE Design Criteria for Potable Water Systems and CDPHE Primary 

Drinking Water Regulations. 

1.3 PROCESS DESCRIPTION 
.1 The UF Membrane process shall utilize a modular system of hollow fiber, self 

supporting, non-woven, porous media, composed of a polymeric material, capable of 
being individually integrity tested, with automatically programmed backwashes. 

.2 Ultrafiltration membranes are in direct contact with raw water. Through system 
pressure of at least 45 psi the water is applied to a header connected to the membrane 
modules that are preplumbed on an aluminum skid.  The raw water pressure forces 
water through the UF membranes producing filtrate water.  Intermittent backwashes 
(1, 2, 4, 8 or 24 a day) shall be programmed by the controllers for each membrane 
module, or alternatively a PLC for all modules, for preset backwashes of the 
membrane module hollow fibers. This water pressure scouring action re-suspends 
rejected solids away from the membrane surface and flushes them away.   During the 
backwash filtered water is to be systematically reversed through the membranes. 
Membranes are to be periodically cleaned utilizing an oxidant on an as needed basis. 

1.4 PROCESS PARAMETERS 
.1 Production Flow Rate Requirements 

.1 Membranes and related equipment are to be designed for an average net daily 
production of 10,000 gallons/day and maximum net daily production of 12,000 
gallons/day during the summer (water temperature � 10 oC) and an average net 
daily production of 25,000 gallons/day and maximum net daily production of 
50,000 gallons/day during the winter (water temperature � 3 oC), with one module 
out of service. 
The above capacities are based on plant operation 24 hours per day. The plant 
shall be designed with ten (10) membrane train(s) to produce the maximum net 
daily production rate of 50,000 gallons in 24 hours. 
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.2 The production flow rate is to be based on the following raw water parameters: 
 

Parameter Range 
Turbidity (NTU) <0.5 – 2.5 
TSS (mg/l) ND 
pH (units) 6.6 – 7.7 
Color (units) <5 - 17 
Iron (mg/L) <0.01 – 0.31 
Manganese (mg/L) <0.002 
Design Temperature (oC) 0.1 to 10 
TOC (ppb) 1 
Total Hardness (mg/L as 
CaCO3) 

5.9 – 13.5 

Total Alkalinity (mg/L as 
CaCO3) 

10 - 16 

Total Chlorine Residual 
(mg/L as Cl2) 

0.0 

ND = Not Detected 

.2 Filtrate Requirements 

.1 Filtrate from the UF membrane system is to meet the following requirements: 
 

Parameter 
Filtrate Limits 

< 95% (Monthly 
Average) 

Not to Exceed 

Turbidity (NTU) 0.3 0.5 
x 

.3 Process Redundancy 
.1 Membranes and related equipment are to be designed to ensure that the Maximum 

Daily Flow of up to 50,000 gallons/day can be treated in 24 hours of operation 
with one (1) module out of service. 

.4 Design Flux Rate 

.1 Design flux rate shall be a maximum of 26.4 gpd/sf based on the raw water 
quality conditions specified herein to produce the maximum net daily production 
values specified, at the design temperature with one module. 

.2 The packaged plant is all made of aluminium, stainless steel, plastic and copper. 

.3 The package plant will be housed in a weather proof building. Ambient 
temperature is controlled to 5oC during winter months and 25oC during the 
summer. 

.4 The system configuration is to facilitate safe and reasonable access for all 
operations and maintenance. 

1.5 QUALITY CONTROL 
.1 Membrane modules and prefilters are to be NSF 61 certified for potable water 

application.  
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.2 All Furnished wetted parts are to be NSF 61 certified for potable water application. 

.3 All UF membrane system components are to be new. 

.4 The UF membrane system is an integrally coordinated package to be furnished by a 
single membrane equipment manufacturer.  Each membrane module must be capable 
of being integrity tested individually and taken off line while the other modules are 
still in operation.   

.5 �����	��������������������������������������������������������������State�of�Colorado�
Design�Criteria�for�Potable�Water�Systems�����������Ǧ�����������������������������������
	����������������������������������������������������������������������������Ǥ 

2. Products 
2.1 ACCEPTABLE MANUFACTURER 

.1 The pressure UF membrane skid packaged treatment plant shall be limited to those 
manufactured by: 

.1 Innovative Water Technologies, Inc.  (IWT), Utilizing GE-Zenon Membranes 

.2 Engineer approved equal. 
         .2   An Engineer approved manufacturer must have furnished similar UF membrane 
systems that have been in operation for a minimum of two years. 

 

2.2 UF MEMBRANE SYSTEM COMPONENTS 
.1 Membranes 

.1 The ultrafiltration membrane hollow fibers shall have a nominal pore size of 0.02 
um. 

.2 Raw water is to be applied to the outside of the fibers and filtered water is to be 
collected from the inside of the fibers (the “lumen”).  Outside-In flow pattern 

.3 Membranes shall be constructed of chemically resistant materials.  
.1 Membranes are to be capable of being immersed in cleaning solutions of 

sodium hypochlorite with concentrations up to 500 ppm at a temperature less 
than 40 oC. 

.2 Membranes are to be capable of being immersed in cleaning solutions with a 
pH between 2 and 10 (30 – 40 oC). 

.2 Membrane Modules 

.1 A module is a unit assembly of UF hollow fibers, and is the base serviceable 
element of the membrane filtration process. 

.2 The modules are to be constructed such that the fibers are arranged vertically, and 
permanently bonded in position at both vertical ends of the module. 

.3 The internal lumens of the fibers shall terminate within the sealed module 
housings, not relying on seal points such as o-rings or gaskets.   

.4 Membrane modules are to be constructed of chemically resistant materials 
matching the immersed chemical resistance of the fibres.  
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.5 The filtration area of each module is to be based on the wetted external surface 
area of the fibers. The combined filtration area of each module must be at least 
280 square feet. 

.3 Membrane Train 

.1 A membrane train is to be composed of multiple membrane modules connected by 
a header on supplied aluminium skid(s). Each membrane skid includes all integral 
piping, pre filters, pipe clamps, valving, gauges, and sample taps. 

.2 All of the modules are to be connected to a filtrate header servicing each train. 
There will be an influent header for the raw water and an effluent header for the 
filtered water.The modules are to be designed to be backpulsed via individual 
programmable controllers that can handle all modules on the packaged plant.  
Each module must be able of being backpulsed independent of each other without 
having to take the other modules off line.       

.3 All membrane module connections, piping, valves, fittings, gauges, sample taps, 
are to be designed for the operational positive and negative pressures of the 
system  

.4 Each group of modules or train shall be constructed to facilitate a rapid drain 
during backpulse and cleaning operations. The drain is to be affected through the 
bottom of the membrane modules(s) and drain valve which shall be connected to 
a waste header on the skid. 
 

.4 Ancillary Systems 

.1 Package plant auxillary equipment 
.1 Raw water strainers, prefilters, control panels, isolation valves, check valves, 

pressure gauges, discharge pressure safety valves, pressure regulators, and 
pressure switches. 

.2 A Membrane Integrity Tester (MIT) shall be supplied by the ultrafiltration 
membrane equipment manufacturer. 

.2 Backpulse System 
.1 This system includes backpulse tanks, valving, controllers, isolation valves, 

instruments and controls, and associated components, and is to be furnished 
by the membrane equipment supplier.   A controller will be supplied to which 
each individual membrane module can be individually backpulsed without 
taking the other modules off line.   

.2 Each individual membrane module shall provide its own backwash water and 
not require a separate source of backwash water. 

.3 System must be able to perform a Backpulse (BP) performed, manually or 
automatically on individual membrane modules while all other modules are 
in operation. 

.4 Backpulse system shall be a minimum 96% efficient meaning that a 
maximum 4% of the water is permitted for backwashing. 

.5 The operator will program the backwash controller for each module based on 
time and be able to be programmed to backwash 1, 2, 4, 8 or 24 times per 
day.  

.3 Maintenance Clean In Place (CIP) 
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.1 A Maintenance Clean in Place (CIP) can be performed as frequently as once 
per week and is utilized to reduce head loss due to fouling.  Each individual 
membrane module can be taken off line without taking the other modules 
offline and a CIP can be performed.  CIP is accomplished by utilizing a 
sodium hypochlorite soak of the membranes for at least one hour.   

.2 System must be able to have a Clean in Place (CIP) performed on individual 
membrane modules while all other modules are in operation.    

.4 Recovery Clean System 
.1 A Recovery Clean (RC) is utilized to recover lost capacity of the membranes 

due to particulate fouling which cannot be removed through the processes of 
air scouring, backpulsing, and Clean in Place. The RC operation is facilitated 
by the same equipment supplied for performance of the maintenance clean 
and is a similar operation of longer duration.  

.2 System must be able to have recovery cleans performed on individual 
membrane modules while all other modules are in operation.     

 

2.3 MEMBRANE INTEGRITY TEST SYSTEM 
.1 Integrity testing of the membrane fibers and modules is a fundamental operation to the 

production of safe quality filtrate. This operation is regulated under the provisions of 
the Long-Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR).   

.2 Integrity testing involves the application of air from the air compressor to the lumens 
of the membrane fibers, to a specific pressure. The system shall have a manual 
membrane integrity testing unit that monitors the pressure decay of the applied 
pressure over a period of 5 minutes. A second integrity test shall be initiated if the set 
point limits of the first test are exceeded. The individual membrane module is to be 
isolated from operation upon failure of the second test. The membrane integrity test is 
to be manually performed. 

 

2.4 PIPING 
.1 Piping is to be furnished as per the membrane equipment supplier system standards 

and shall be Schedule 80 PVC. 

.2 All piping within the internal limits of the supplied skid mounted equipment is to be 
furnished by the membrane equipment supplier. Interconnecting piping, outside of 
supplied skid limits is to be supplied by others. 

.3 All piping is to be terminated with ANSI standard flanges or NPT pipe connections. 

2.5 VALVES AND ACTUATORS 
.1 Control valves and actuators associated with the ancillary systems are to be furnished 

by the membrane equipment supplier.  

2.6 CONTROL SYSTEM AND INSTRUMENTATION 
.1 The membrane system controls are to be furnished by the membrane equipment 

supplier and facilitate an automated operation with manually initiated membrane 
cleaning sequences and manual MIT process.  
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2.7 ELECTRICAL REQUIREMENTS 
.1 The system shall be designed to operate on 120volt, single phase power. The electrical 

panel(s) furnished with the membrane equipment shall be built to UL standards. 
Electrical power and control equipment shall be housed in a NEMA 12 rated electrical 
enclosure. Wiring materials and methods shall meet appropriate NEC requirements. 

3. Execution 
3.1 GENERAL 

.1 Not used.  

3.2 INSTALLATION 
.1 Installation of the Membrane Filtration System shall be by the membrane equipment 

manufacturer’s staff or a General Contractor and is not within the scope of this 
procurement document. 

3.3 TESTING AND COMMISSIONING  
.1 System testing and commissioning is to be provided by the membrane equipment 

manufacturer. 

3.4 TRAINING 
.1 Operational training is to be provided to the facility’s operations and maintenance 

personnel by the membrane equipment manufacturer. 

 

END OF SECTION 



The 3M™ 100 series high performance liquid filter bag is 
constructed of polypropylene melt blown microfibers, allowing 
for very fine particle capture at high efficiencies. All 3M 
100 series liquid filter bags are over 90% efficient at their 
suggested application rating. The 3M filter offers an excellent 
balance of high efficiencies with very low initial pressure 
drops. The bag construction makes this filter an easy to use, 
convenient, high performance alternative to filter cartridges.

The 3M 100 series liquid filter bag can also adsorb unwanted 
trace oils that frequently occur in processed fluids. The high 
amount of surface area due to the polypropylene microfiber 
construction, results in oil holding capacities from 10-20 times 
the filter’s own weight. Loading: The data above shows typical loading 

capacities of the different micron rated filters. 
Loading capacity is determined by challenging a 
filter with a dispersion of silica test dust in water 
at the recommended flow rate. Pressure drop is 
monitored and testing is terminated at 35 psid (2.4 
bar). The loading capacity reported is the dry weight 
gain of the bag.

Efficiency: The Series 100 High Performance Filter 
Bags are rated using a silica test challenge in water at 
25 gpm (5.7 cu m/hr). The results reported are typical 
initial efficiencies taken within ten minutes of the 
start of the test and are cumulative data.

Applications
Acids and bases Machine coolants

Amines Makeup water

Carbon beds Organic solvents

Completion fluids Photo chemicals

Deep wells Plating solutions

Desalination RO membranes

DI resins Storm Water

Glycol Wastewater

Groundwater clean-up Waterflood

Materials of Construction
Filter Media: 
Meltblown polypropylene microfiber filter media provides high
particle removal efficiency for high quality filtration with broad 
chemical compatibility.

No silicone is intention ally used in materials of construction or 
in manufacturing.

The raw materials composing these filters are FDA compliant 
according to CFR Title 21.

Sealing Ring: 
Available in “A” - Stainless Steel, and “B” - Polypropylene 
Available in “P” - Polypropylene Collar*

Operating Conditions

3M™ 100 Series - High Performance 
Liquid Filter Bags

Loading Capacity

Particle Removal Efficiency (microns)

Product Model Number 123 124 125 126 128

Dirt - grams at 25 gpm (5.6 cu m/hr) 125 121 146 155 351

1385 2280 2050 1640 2845Mineral Oil - grams at saturation

Product Number 123 124 125 126 128

Efficiency @95% 1.5 2.5 7.5 10 .0 34.0

1.3

<0.7

0.9

1.3

<1.0

1.0

6.5

<1.0

2.5

8.0

4.5

7.0

29.0

7.0

21.0

Efficiency @90%

Efficiency @50%

Efficiency @75%

Maximum Operating Temperature:

Recommended Flow (in water):

Suggested Maximum Flow (in water):

Suggested Maximum Differential Pressure:

180° F (82° C)

25 gpm (5.7 cu m/hr

50 gpm (11 cu m/hr)

35 psid (2.4 bar)

Performance Data

*Only on 128 grade.

3M™ 100 Series
High Performance Liquid Filter Bags



Pressure Drop: The Series 100 High Performance Filter 
Bags have low initial pressure drop (    p) in water as the chart 
indicates. The chart includes the pressure drop of a typical 
single vessel to assist you in sizing your filter system.

Disposal
Disposal of used filter bags must comply with applicable 
federal, state and local laws and regulations.

3M is a trademark of 3M Company.
© 2013 3M Company. All rights reserved.

Please recycle. Printed in U.S.A.
70070812873 REV 0213b

3M Purification Inc.
400 Research Parkway
Meriden, CT 06450
U.S.A.
Phone (800) 243-6894 
 (203) 237-5541
Fax (203) 630-4530
www.3Mpurification.com

Your Local Distributor:
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 Product Specifications
 Product Model Number  Sealing Ring Material  Micron Rating Initial Efficiency  Part Number  Length  Bags per Case

 113A  Stainless Steel
 1.5 micron @ 95%

 70-0202-3727-0

 110 Series #1 Size:      

 16 in (41 cm)
 10

 113B  Polypropylene  70-0202-2776-8
 113D  Stainless Steel  70-0202-3728-8
 114A  Stainless Steel

 2.5 micron @ 95%
 70-0202-3729-6

 114B  Polypropylene  70-0202-2779-2
 114D  Stainless Steel  70-0202-3730-4
 115A  Stainless Steel

 7.5 micron @ 95%
 70-0202-3731-2

 115B  Polypropylene   70-0202-2782-6
 115D  Stainless Steel  70-0202-2783-4
 116A  Stainless Steel

 10 micron @ 95%
 70-0202-3732-0

 116B  Polypropylene  70-0202-2785-9
 116D  Stainless Steel  70-0202-3733-8
 118A  Stainless Steel

 34 micron @ 95%
 70-0202-3734-6 

 118B  Polypropylene  70-0202-2788-3
 118D  Stainless Steel  70-0202-2789-1
 123A  Stainless Steel 

 1.5 micron @ 95%
 70-0202-2790-9

 120 Series #2 Size:  

 32 in (81 cm)

 10

 123B  Polypropylene  70-0202-3736-1
 123D  Stainless Steel  70-0202-3737-9
 124A  Stainless Steel

 2.5 micron @ 95%
 70-0202-3738-7

 124B  Polypropylene  70-0202-3739-5
 124D  Stainless Steel  70-0202-3740-3
 125A  Stainless Steel

 7.5 micron @ 95%
 70-0202-3874-0

 125B  Polypropylene  70-0202-3741-1
 125D  Stainless Steel  70-0202-2798-2
 126A  Stainless Steel

 10 micron @ 95%
 70-0202-3742-9

 126B  Polypropylene  70-0202-3743-7
 126D  Stainless Steel  70-0202-2801-4
 128A  Stainless Steel

 34 micron @ 95%

 70-0202-3744-5
 128B  Polypropylene  70-0202-3745-2
 128D  Stainless Steel  70-0202-2804-8
 128P Polypropylene Collar 70-0202-9267-1 8

Important Notice
The information described in this literature is accurate to the best of our knowledge. A variety of factors, however, can affect the performance of the Product(s) in a particular 
application, some of which are uniquely within your knowledge and control. INFORMATION IS SUPPLIED UPON THE CONDITION THAT THE PERSONS RECEIVING THE 
SAME WILL MAKE THEIR OWN DETERMINATION AS TO ITS SUITABILITY FOR THEIR USE. IN NO EVENT WILL 3M PURIFICATION INC. BE RESPONSIBLE FOR DAMAGES 
OF ANY NATURE WHATSOEVER RESULTING FROM THE USE OF OR RELIANCE UPON INFORMATION.
It is your responsibility to determine if additional testing or information is required and if this product is fit for a particular purpose and suitable in your specific application. 
3M PURIFICATION INC. MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR OF ANY OTHER NATURE HEREUNDER WITH RESPECT TO INFORMATION OR THE PRODUCT TO WHICH 
INFORMATION REFERS.

Limitation of Liability
3M Purification Inc. will not be liable for any loss or damage arising from the use of the Product(s), whether direct, indirect, special, incidental, or consequential, regardless of 
the legal theory asserted, including warranty, contract, negligence or strict liability. Some states do not allow the exclusion or limitation of incidental or consequential damages, 
so the above limitation may not apply to you.

Sealing Ring Diameters: “A” Versions: 7.03” (17.9 cm), “B” Versions: 7.20” (18.3cm), “C” Versions: 7:00” (17.8 cm)



Pressure Sustaining Service
When installed in a line between an upper zone and a
lower area of heavy demand, the valve acts to maintain desired
upstream pressure to prevent "robbing" of the upper
zone. Water in excess of pressure setting is allowed to
flow to an area of heavy demand, control is smooth,
and pressure regulation is positive.

• Accurate Pressure Control
• Optional Check Feature
• Fast Opening to Maintain Line Pressure
• Slow Closing to Prevents Surges
• Completely Automatic Operation
The Cla-Val Model 50-01/650-01 Pressure Relief Valve is a hydraulically
operated, pilot-controlled, modulating valve designed to maintain constant
upstream pressure within close limits. This valve can be used for pressure
relief, pressure sustaining, back pressure, or unloading functions in a
by-pass system.
In operation, the valve is actuated by line pressure through a pilot control
system, opening fast to maintain steady line pressure but closing gradually
to prevent surges. Operation is completely automatic and pressure
settings may be easily changed.
If a check feature is added, and a pressure reversal occurs, the down-
stream pressure is admitted into the main valve cover chamber, closing the
valve to prevent return flow.

Schematic Diagram
Item Description
1 Hytrol (Main Valve)
2 X42N-2 Strainer & Needle Valve
3 CRL Pressure Relief Control

Optional Features
Item Description
B CK2 (Isolation Valve)
D Check Valves with Isolation Valve
F Remote Pilot Sensing
H Drain to Atmosphere
P X141 Pressure Gauge
S CV Speed Control (Opening)
V X101 Valve Position Indicator

Upper Zone
Isolation Valve

Area Of Heavy Demand

CLA-VAL
50-01/650-01

Pressure Relief
Pressure Sustaining

Valve

Supply Pump

CLA-VAL 60-73
Booster Pump
Control Valve

CLA-VAL 
50-01/650-01
Pressure Sustaining
Valve

Isolation Valve

Service

Pressure Relief 
& Pressure Sustaining Valve

Typical Applications

Pressure Relief Service
This fast opening, slow closing relief valve provides system protection
against high pressure surges on pump start up and pump shut down
by dissipating the excess pressure to a safe location.

50-01
(Full Internal Port)

650-01
(Reduced Internal Port)

MODEL



Note: The top two flange holes on valve size 36 are threaded to 1 1/2"-6 UNC.

Model 50-01 (Uses Basic Valve Model 100-01) Dimensions
(In inches)

Model 50-01 Dimensions (In Inches)

Component Standard Material Combinations
Body & Cover Ductile Iron Cast Steel Bronze
Available Sizes 1" - 36" 1" - 16" 1" - 16"
Disc Retainer &
Diaphragm Washer Cast Iron Cast Steel Bronze
Trim: Disc Guide, 
Seat & Cover Bearing

Bronze is Standard
Stainless Steel is Optional

Disc Buna-N® Rubber
Diaphragm Nylon Reinforced Buna-N® Rubber
Stem, Nut & Spring Stainless Steel
For material options not listed, consult factory.
Cla-Val manufactures valves in more than 50 different alloys.

Materials
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Valve Body & Cover
Pressure Class

Flanged Grooved Threaded

Grade Material ANSI
Standards*

150
Class 

300
Class

300
Class

End‡
Details

ASTM A536 Ductile Iron B16.42 250 400 400 400

ASTM A216-WCB Cast Steel B16.5 285 400 400 400

ASTM B62 Bronze B16.24 225 400 400 400

Note: * ANSI standards are for flange dimensions only.
Flanged valves are available faced but not drilled.

‡ End Details machined to ANSI B2.1 specifications.
Valves for higher pressure are available; consult factory for details

Pressure Ratings (Recommended Maximum Pressure - psi)

Valve Size (Inches) 1 1 1/4 1 1/2 2 2 1/2 3 4 6 8 10 12 14 16 18 20 24 30 36
A Threaded 7.25 7.25 7.25 9.38 11.00 12.50 — — — — — — — — — — — —
AA 150 ANSI — — 8.50 9.38 11.00 12.00 15.00 20.00 25.38 29.75 34.00 39.00 41.38 46.00 52.00 61.50 63.00 76.00
AAA 300 ANSI — — 9.00 10.00 11.62 13.25 15.62 21.00 26.38 31.12 35.50 40.50 43.50 47.64 53.62 63.24 64.50 76.00
AAAA Grooved End — — 8.50 9.00 11.00 12.50 15.00 20.00 25.38 — — — — — — — — —
B Dia. 5.62 5.62 5.62 6.62 8.00 9.12 11.50 15.75 20.00 23.62 28.00 32.75 35.50 41.50 45.00 53.16 56.00 66.00
C Max. 5.50 5.50 5.50 6.50 7.56 8.19 10.62 13.38 16.00 17.12 20.88 24.19 25.00 39.06 41.90 43.93 54.60 61.50
CC Max. Grooved End — — 4.75 5.75 6.88 7.25 9.31 12.12 14.62 — — — — — — — — —
D Threaded 3.25 3.25 3.25 4.75 5.50 6.25 — — — — — — — — — — — —
DD 150 ANSI — — 4.00 4.75 5.50 6.00 7.50 10.00 12.69 14.88 17.00 19.50 20.81 — — 30.75 — —
DDD 300 ANSI — — 4.25 5.00 5.88 6.38 7.88 10.50 13.25 15.56 17.75 20.25 21.62 — — 31.62 — —
DDDD Grooved End — — — 4.75 — 6.00 7.50 — — — — — — — — — — —
E 1.12 1.12 1.12 1.50 1.69 2.56 3.19 4.31 5.31 9.25 10.75 12.62 15.50 12.95 15.00 17.75 21.31 24.56
EE Grooved End — — 2.00 2.50 2.88 3.12 4.25 6.00 7.56 — — — — — — — — —
F 150 ANSI — — 2.50 3.00 3.50 3.75 4.50 5.50 6.75 8.00 9.50 10.50 11.75 15.00 16.50 19.25 22.50 25.60
FF 300 ANSI — — 3.06 3.25 3.75 4.13 5.00 6.25 7.50 8.75 10.25 11.50 12.75 15.00 16.50 19.25 24.00 25.60
G Threaded 1.88 1.88 1.88 3.25 4.00 4.50 — — — — — — — — — — — —
GG 150 ANSI — — 4.00 3.25 4.00 4.00 5.00 6.00 8.00 8.62 13.75 14.88 15.69 — — 22.06 — —
GGG 300 ANSI — — 4.25 3.50 4.31 4.38 5.31 6.50 8.50 9.31 14.50 15.62 16.50 — — 22.90 — —
GGGG Grooved End — — — 3.25 — 4.25 5.00 — — — — — — — — — — —
H NPT Body Tapping .375 .375 .375 .375 .50 .50 .75 .75 1 1 1 1 1 1 1 1 2 2
J NPT Cover Center Plug .25 .25 .25 .50 .50 .50 .75 .75 1 1 1.25 1.5 2 1.5 1.5 1.5 2 2
K NPT Cover Tapping .375 .375 .375 .375 .50 .50 .75 .75 1 1 1 1 1 1 1 1 2 2
Stem Travel 0.4 0.4 0.4 0.6 0.7 0.8 1.1 1.7 2.3 2.8 3.4 4.0 4.5 5.1 5.63 6.75 7.5 8.5
Approx. Ship Wt. Lbs. 15 15 15 35 50 70 140 285 500 780 1165 1600 2265 2982 3900 6200 7703 11720
X Pilot System 11 11 11 13 14 15 17 29 31 33 36 40 40 43 47 68 79 85
Y Pilot System 9 9 9 9 10 11 12 20 22 24 26 29 30 32 34 39 40 45
Z Pilot System 9 9 9 9 10 11 12 20 22 24 26 29 30 32 34 39 42 47
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Model 650-01 (Uses Basic Valve Model 100-20)

Model 650-01 Dimensions (In Inches)

Component Standard Material Combinations
Body & Cover Ductile Iron Cast Steel Bronze
Available Sizes 3" - 48" 3" - 16" 3" - 16"
Disc Retainer &
Diaphragm Washer Cast Iron Cast Steel Bronze
Trim: Disc Guide, 
Seat & Cover Bearing

Bronze is Standard
Stainless Steel is Optional

Disc Buna-N® Rubber
Diaphragm Nylon Reinforced Buna-N® Rubber
Stem, Nut & Spring Stainless Steel
For material options not listed, consult factory.
Cla-Val manufactures valves in more than 50 different alloys.

Materials

Y

Z

Pressure Ratings (Recommended Maximum Pressure - psi)

Valve Body & Cover
Pressure Class

Flanged

Grade Material ANSI
Standards*

150 
Class

300 
Class

ASTM A536 Ductile Iron B16.42 250 400

ASTM A216-WCB Cast Steel B16.5 285 400

ASTM B62 Bronze B16.24 225 400

Note: * ANSI standards are for flange dimensions only.
Flanged valves are available faced but not drilled.

Valves for higher pressure are available; consult factory for details

Note: The top two flange holes on valve sizes 36 thru 48 are threaded to 1 1/2"-6 UNC.*Consult Factory

Valve Size (Inches) 3 4 6 8 10 12 14 16 18 20 24 30 36 42 48
A 150 ANSI 10.25 13.88 17.75 21.38 26.00 30.00 34.25 35.00 42.12 48.00 48.00 63.25 65.00 76.00 94.50
AA 300 ANSI 11.00 14.50 18.62 22.38 27.38 31.50 35.75 36.62 43.63 49.62 49.75 63.75 67.00 76.00 94.50
B Dia. 6.62 9.12 11.50 15.75 20.00 23.62 27.47 28.00 35.44 35.44 35.44 53.19 56.00 66.00 66.00
C Max. 7.00 8.62 11.62 15.00 17.88 21.00 20.88 25.75 25.00 31.00 31.00 43.94 54.60 61.50 61.50
D 150 ANSI — 6.94 8.88 10.69 CF* CF* CF* CF* CF* CF* CF* — — — —
DD 300 ANSI — 7.25 9.38 11.19 CF* CF* CF* CF* CF* CF* CF* — — — —
E 150 ANSI — 5.50 6.75 7.25 CF* CF* CF* CF* CF* CF* CF* — — — —
EE 300 ANSI — 5.81 7.25 7.75 CF* CF* CF* CF* CF* CF* CF* — — — —
F 150 ANSI 3.75 4.50 5.50 6.75 8.00 9.50 11.00 11.75 15.88 14.56 17.00 19.88 25.50 28.00 31.50
FF 300 ANSI 4.12 5.00 6.25 7.50 8.75 10.25 11.50 12.75 15.88 16.06 19.00 22.00 27.50 28.00 31.50
H NPT Body Tapping .375 .50 .75 .75 1 1 1 1 1 1 1 1 2 2 2
J NPT Cover Center Plug .50 .50 .75 .75 1 1 1.25 1.25 2 2 2 2 2 2 2
K NPT Cover Tapping .375 .50 .75 .75 1 1 1 1 1 1 1 1 2 2 2
Stem Travel 0.6 0.8 1.1 1.7 2.3 2.8 3.4 3.4 4.5 4.5 4.5 6.5 7.5 8.5 8.5
Approx. Ship Wt. Lbs. 45 85 195 330 625 900 1250 1380 2365 2551 2733 6500 8545 12450 13100
X Pilot System 13 15 27 30 33 36 36 41 40 46 55 68 79 85 86
Y Pilot System 10 11 18 20 22 24 26 26 30 30 30 39 40 45 47
Z Pilot System 10 11 18 20 22 24 26 26 30 30 30 39 42 47 49



When Ordering, Please Specify   
1. Catalog No. 50-01 or No. 650-01
2. Valve Size
3. Pattern - Globe or Angle
4. Pressure Class
5. Threaded or Flanged
6. Trim Material
7. Adjustment Range
8. Desired Options
9. When Vertically Installed

Pilot System Specifications
Materials
Standard Pilot System Materials 

Pilot Control: Bronze ASTM B62
Trim: Stainless Steel Type 303 

Rubber: Buna-N® Synthetic Rubber
Tubing & Fitting: Copper and Bronze
Optional Pilot System Materials
Pilot Systems are available with 
optional Aluminum, Stainless Steel or 
Monel materials. 

PO Box 1325 Newport Beach CA 92659-0325 
Phone: 949-722-4800   Fax: 949-548-5441 

 

CLA-VAL 

CLA-VAL CANADA  CLA-VAL EUROPE 
4687 Christie Drive
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Canada L0R 1B4
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Chemin dés Mesanges 1 
CH-1032 Romanel/ 
Lausanne, Switzerland 
Phone:   41-21-643-15-55 
Fax:       41-21-643-15-50 

©COPYRIGHT CLA-VAL 2013 Printed in USA
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Represented By:

Adjustment Ranges

0 to 75 psi Max.
20 to 105 psi
20 to 200 psi *
100 to 300 psi
*Supplied unless otherwise specified.
Other ranges available, please consult factory.

Temperature Range
Water: to 180°F

50-01
Valve 

Selection

100-01 Pattern: Globe (G), Angle (A), End Connections: Threaded (T), Grooved (GR), Flanged (F) Indicate Available Sizes

Inches 1 11⁄4 11⁄2 2 21⁄2 3 4 6 8 10 12 14 16 18 20 24 30 36

mm 25 32 40 50 65 80 100 150 200 250 300 350 400 450 500 600 750 900

Basic Valve
100-01

Pattern G, A G, A G, A G, A G, A G, A G, A G, A G, A G, A G, A G, A G, A G G G, A G G

End Detail T T T, F,
Gr*

T, F,
Gr

T, F,
Gr*

T, F,
Gr

F, 
Gr

F, 
Gr*

F, 
Gr* F F F F F F F F F

Suggested 
Flow 
(gpm)

Maximum 55 93 125 210 300 460 800 1800 3100 4900 7000 8400 11000 14000 17000 25000 42000 50000

Maximum 
Surge 120 210 280 470 670 1000 1800 4000 7000 11000 16000 19000 25000 31000 39000 56500 63000 85000

Suggested 
Flow 

(Liters/Sec)

Maximum 3.5 6 8 13 19 29 50 113 195 309 442 530 694 883 1073 1577 2650 3150

Maximum 
Surge 7.6 13 18 30 42 63 113 252 441 693 1008 1197 1577 1956 2461 3560 3975 5360

100-01 Series is the full internal port Hytrol.                                                                                            *Globe Grooved Only

650-01
Valve 

Selection

100-20 Pattern: Globe (G), Angle (A), End Connections: Flanged (F) Indicate Available Sizes

Inches 3 4 6 8 10 12 14 16 18 20 24 30 36 42 48

mm 80 100 150 200 250 300 350 400 450 500 600 750 900 1000 1200

Basic Valve
100-20

Pattern G G, A G, A G, A G G G G G G G G G G G

End Detail F F F F F F F F F F F F F F F

Suggested 
Flow 
(gpm)

Maximum 260 580 1025 2300 4100 6400 9230 9230 16500 16500 16500 28000 33500 33500 33500

Maximum
Surge 440 990 1760 3970 7050 11000 15900 15900 28200 28200 28200 56500 58600 58600 58600

Suggested 
Flow 

(Liters/Sec)

Maximum 16 37 65 145 258 403 581 581 1040 1040 1040 1764 2115 2115 2115

Maximum
Surge 28 62 111 250 444 693 1002 1002 1777 1777 1777 3560 3700 3700 3700

100-20 Series is the reduced internal port size version of the 100-01 Series.                                  



Model No. 50-01/650-01
PRESSURE RELIEF, PRESSURE SUSTAINING VALVE
Sizes 1 1/4” - 24”

Function

The valve shall maintain a constant upstream pressure by bypassing or relieving excess pressure and
shall maintain close pressure limits without causing surges. If upstream pressure decreases below the
spring setting, the valve shall close.

“Tying” of equipment into packages for the purpose of thwarting competition shall be considered to be in
non-compliance with these specifications. Manufacturers shall price items under different subsections or
sections separately. 

Main Valve

The valve shall be hydraulically operated, single diaphragm-actuated, globe or angle pattern. The valve
shall consist of three major components: the body with seat installed, the cover with bearings installed,
and the diaphragm assembly. The diaphragm assembly shall be the only moving part and shall form a
sealed chamber in the upper portion of the valve, separating operating pressure from line pressure.
Packing glands and/or stuffing boxes are not permitted and there shall be no pistons operating the main
valve or pilot controls.

Main Valve Body

No separate chambers shall be allowed between the main valve cover and body. Valve body and cover
shall be of cast material. Ductile Iron is standard and other materials shall be available. No fabrication or
welding shall be used in the manufacturing process. Total shipping weight, in all respects, shall be equal
to or greater than the Hytrol 100-01/100-20 body.

The valve shall contain a resilient, synthetic rubber disc with a rectangular cross-section contained on
three and one-half sides by a disc retainer and forming a tight seal against a single removable seat insert.
No O-ring type discs (circular, square, or quad type) shall be permitted as the seating surface. The disc
guide shall be of the contoured type to permit smooth transition of flow and shall hold the disc firmly in
place. The disc retainer shall be of a sturdy one-piece design capable of withstanding opening and
closing shocks. It must have straight edge sides and a radius at the top edge to prevent excessive
diaphragm wear as the diaphragm flexes across this surface. No hourglass-shaped disc retainers shall be
permitted and no V-type or slotted type disc guides shall be used. 

The diaphragm assembly containing a non-magnetic 303 stainless steel stem of sufficient diameter to
withstand high hydraulic pressures shall be fully guided at both ends by a bearing in the valve cover and
an integral bearing in the valve seat. The seat shall be a solid, one-piece design and shall have a
minimum of a five-degree taper on the seating surface for a positive, drip-tight shut off. No center guides
shall be permitted. The stem shall be drilled and tapped in the cover end to receive and affix such
accessories as may be deemed necessary. The diaphragm assembly shall be the only moving part and
shall form a sealed chamber in the upper portion of the valve separating operating pressure from line
pressure.

The flexible, non-wicking, FDA approved diaphragm shall consist of nylon fabric bonded with synthetic
rubber compatible with the operating fluid. The center hole for the main valve stem must be sealed by the
vulcanized process or a rubber grommet sealing the center stem hole from the operating pressure. The
diaphragm must withstand a Mullins Burst Test of a minimum of 600 psi per layer of nylon fabric and shall
be cycle tested 100,000 times to insure longevity. The diaphragm shall not be used as the seating
surface. The diaphragm shall be fully supported in the valve body and cover by machined surfaces which
support no less than one-half of the total surface area of the diaphragm in either the fully open or fully
closed position.

®
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The main valve seat and the stem bearing in the valve cover shall be removable. The cover bearing and
seat in 6” and smaller size valves shall be threaded into the cover and body. Valve seat in 8” and larger
size valves shall be retained by flat head machine screws for ease of maintenance. The lower bearing of
the valve stem shall be contained concentrically within the seat and shall be exposed to the flow on all
sides to avoid deposits. To insure proper alignment of the valve stem, the valve body and cover shall be
machined with a locating lip. No “pinned” covers to the valve body shall be permitted. Cover bearing, disc
retainer, and seat shall be made of the same material. All necessary repairs and/or modifications other
than replacement of the main valve body shall be possible without removing the valve from the pipeline.
Packing glands and/or stuffing boxes shall not be permitted and components including cast material shall
be of North American manufacture.

The valve manufacturer shall warrant the valve to be free of defects in material and workmanship for a
period of three years from date of shipment provided the valve is installed and used in accordance with all
applicable instructions. Electrical components shall have a one-year warranty.

The valve manufacturer shall be able to supply a complete line of equipment from 1 1/4” through 24”
sizes and a complete selection of complementary equipment. The valve manufacturer shall also provide a
computerized cavitation chart which show flow rate, differential pressure, percentage of valve opening, Cv
factor, system velocity, and if there will be cavitation damage.

Material Specification

Valve Size:
Main Valve Body and Cover:
Main Valve Trim:
End Detail:
Pressure Rating:
Temperature Range:
Rubber Material:
Coating:
Desired Options:

Pilot Control System

The pressure relief pilot shall be a direct-acting, adjustable, spring-loaded, diaphragm valve designed to
permit flow when controlling pressure exceeds the adjustable spring setting. The pilot control is normally
held closed by the force of the compression on the spring above the diaphragm and it opens when the
pressure acting on the underside of the diaphragm exceeds the spring setting. Pilot control sensing shall
be upstream of the pilot system strainer so accurate control may be maintained if the strainer is partially
blocked.

A full range of spring settings shall be available in ranges from 0-450 psi.

Material Specification for Pilot Control:

Pressure Rating:
Trim:
Rubber Material:
Tubing and Fittings:
Adjustment Range:
Operating Fluids:
Desired Options:

The valve shall be a Cla-Val Co. Model No. 50-01/650-01 Pressure Relief and Pressure Sustaining Valve
as manufactured by Cla-Val Co., Newport Beach, CA 92659-0325.

®

™

Purchase Specification



DW = drinking water  WW = wastewater municipal PW = pure water / power 
IW = industrial water E = environmental  C = collections FB = food and beverage

Turbidity
DATA SHEET

1720E Low Range 
Turbidimeter

Features and Benefits 

USEPA Reporting
The 1720E Low Range Turbidimeter applies the instrument
design and meets performance criteria established by the
U.S. Environmental Protection Agency (USEPA) in Method
180.1, making it suitable for regulatory reporting.

Accuracy
Continuously flowing sample flows through the patented*
bubble removal system, which vents entrained air from 
the sample stream and eliminates the most significant
interference in low level turbidity measurement. The 
1720E Turbidimeter is not affected by variations in flow 
and pressure.

Nephelometric Measurement
Incandescent light directed from the sensor head assembly
down into the turbidimeter body is scattered by suspended
particles in the sample. The sensor's submerged photocell
detects light scattered at 90° from the incident beam.
Sample enters the center column of the turbidimeter, rises
into the measuring chamber and spills over the weir into the
drain port. This configuration results in an optical flat surface
free of turbulence. 

Simplicity
A simplified two-module design includes the sensor and 
the controller interface. The controller accepts two turbidity
sensors—adding a second 1720E sensor makes a system
with two complete turbidimeters. Connections are simple
plug & play.

Data Collection and Display
The 1720E Turbidimeter uses the sc200 Controller to 
receive data from up to two sensors. A built-in data 
logger collects turbidity measurement at user selectable
intervals (1-15 minutes), along with calibration and
verification points, alarm history, and instrument setup
changes. Communications using MODBUS®/RS485 
or MODBUS®/RS232.

Experience
The 1720E Turbidimeter reflects nearly 50 years of Hach 
leadership in turbidity measurement science. Hach has 
the largest turbidimeter installation base in the world. 
And, Hach offers a two-year warranty on the 1720E.

*U.S. patent 5,831,727

Fast Calibration and Verification
Calibration and verification can be performed without loss of
sample flow using the ICE-PIC™ Calibration/Verification
Module. One-point calibration with prepared StablCal™
Stabilized Formazin Solution eliminates the errors of 
user-prepared formazin suspension dilution. Features of 
the ICE-PIC Module include:

• Calibrate or verify the performance of each sensor 
in less than one minute 

• Factory calibrated and provided with a certificate 
of accuracy

• Cost effective, one-time investment. No consumables 
are needed

• Small, lightweight design can be used for spot verification
in the facility

• Available in 20 and 1.0 NTU

The Model 1720E Low Range Turbidimeter is the newest is 
a long line of successful Hach turbidimeters—from the

unsurpassed world leader in turbidity measurement.

DW

PW

IW



Range 
0.001-100 Nephelometric Turbidity 
Units (NTU)

Accuracy
(Defined according to ISO 15839.)
±2% of reading or ±0.015 NTU
(whichever is greater) from 0 to 40 NTU;
±5% of reading from 40 to 100 NTU

Displayed Resolution 
0.0001 NTU up to 9.9999 NTU; 
0.001 NTU from 10.000 to 99.999 NTU

Repeatability
(Defined according to ISO 15839.)
Better than ±1.0% of reading or 
±0.002 NTU, whichever is greater

Response Time 
Initial response in 1 minute, 15 seconds
for a full-scale step change

Signal Average Time 
User selectable from 6, 30, 60, 90
seconds; default 30 seconds

Sample Temperature
0 to 50°C (32 to 122°F)

Sample Flow Required 
200 to 750 mL/minute 
(3.1 to 11.9 gal/hour)

Operating Temperature 
Single sensor system: 
0 to 50°C (32 to 122°F)
Two sensor system: 
0 to 40°C (32 to 104°F)

Operating Humidity 
5 to 95% non-condensing

Storage Temperature 
-20 to 60°C (-4 to 140°F)

Power Requirements 
100-230 Vac, 50/60 Hz, 
auto selecting; 40 VA

Sample Inlet Fitting 
1/4" NPT female, 1/4" compression
fitting (provided)

Drain Fitting 
1/2" NPT female, 1/2" hose barb (provided)

Recorder Outputs 
Two selectable for 0-20 mA or 4-20 mA;
output span programmable over any
portion of the 0-100 NTU range; 
built into the sc100 Controller

Alarms 
Three set-point alarms, each equipped
with an SPDT relay with unpowered
contacts rated 5A resistive load at 
230 Vac; built into the sc200 Controller

Enclosure
NEMA-4X (indoor)/IP66 Controller

Digital Communication 
Network card compatible;
MODBUS®/RS485, MODBUS/RS232,
LonWorks® protocol (optional)

Compliance
Standard Methods 2130B, USEPA 180.1,
Hach Method 8195

Certifications
Safety: 
Listed by ETL to UL 61010A-1: 
Certified by ETL to CSA C22.2 
No. 1010.1: CE certified by Hach
Company to EN 61010-1
Immunity: 
CE certified by Hach Company to
EN61326 (industrial levels)
Emissions: 
Class A: EN 61326, CISPR 11, FCC 
Part 15, Canadian Interference-Causing
Equipment Regulation ICES-003

Mounting 
Turbidimeter body and head assembly: 
wall and floor stand
sc200 Controller: 
wall, pole, panel, and floor stand

Dimensions 
Turbidimeter body and cap: 
25.4 x 30.5 x 40.6 cm (10 x 12 x 16 in.)

Shipping Weight 
1720E Turbidimeter and 
sc200 Controller: 
6.12 kg (13.5 lbs.)
1720E Turbidimeter: 
4.54 kg (10 lbs.)

Specifications*

*Specifications subject to change without notice.
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1. The turbidimeter shall be a
microprocessor-based, continuous-
reading, on-line nephelometric
instrument

2. The turbidity monitoring system shall
include one or two turbidimeter(s)
and one interface unit.

3. The turbidimeter shall measure turbidity
in the range of 0.001-100 NTU

4. Accuracy shall be ±2% of reading or
±0.015 NTU (whichever is greater)
from 0 to 40 NTU; ±5% of reading
from 40 to 100 NTU

5. Displayed resolution shall be 0.0001
NTU from 0 to 9.999 NTU and 0.001
NTU from 10.000 to 9.999 NTU.

6. Repeatability shall be better than 
±1.0% of reading or ±0.002 NTU
(whichever is greater). 

7. The turbidimeter shall meet all
design and performance criteria
specified by USEPA method 180.1.

8. Light shall be directed through the
surface of the sample and the
detector shall be immersed in the
sample, eliminating glass windows
and flow cells. 

9. Optical components shall be mounted
in a sealed head assembly that can
be removed for calibration/ service
without disturbing sample flow.

10. The turbidimeter body shall be
constructed of corrosion-resistant
polystyrene.

11. An internal bubble removal system
shall be included to vent entrained
air from the sample stream. 

12. Calibration of the turbidimeter 
shall be either formazin-based 
(20 or 1 NTU) or instrument
comparison-based calibration method.

13. User selectable signal averaging,
bubble removal, alarm and recorder
output hold, and self-test
diagnostics shall be provided. 

14. Connections between the
turbidimeter(s) and the controller
shall be “plug and play.”

15. The Interface unit shall allow
operators to control sensor and
interface functions with menu-driven
software and shall provide data
logging of measurement data.

16. The interface unit shall have a built-
in data logger with the capacity to
store data on 15-minute intervals for
up to 6 months.  

17. The interface unit shall be housed in
a NEMA-4X (indoor) industrial
metal/plastic enclosure.

18. The DC power supply shall be
housed in the interface unit 

19. The DC power supply shall
automatically accept input in the
range of 100 to 230 Vac, 50/60 Hz.

20. All system components shall be ETL
listed to UL 61010A-1, certified to
CSA C22.2 No. 1010.1, and CE
certified by manufacturer to EN
61010-1. 

21. All system components shall be CE
certified by the manufacturer to EN
61326 (industrial levels) for immunity
and emissions, Class A.

22. All system components shall meet
FCC Part 15 for North America and
Canadian Interference-Causing
Equipment Regulation ICES-003,
and CISPR 11 Class A levels for 
rest of the world.

23. The turbidimeter shall be Hach
Company Model 1720E Low 
Range Turbidimeter with the 
sc200 Controller.

Engineering Specifications



POWER STATUS

127.8 mm
(5.0 inches)

236.22 mm
(9.30 inches)

384.30 mm
(15.13 inches)

19.72 mm
(0.78 inches)

238.35 mm (9.38 inches)

312.48 mm (12.30 inches)

273.05 mm (10.75 inches)

157.00 mm
(6.18 inches)

172.4 mm (6.79 inches)

Sample Inlet

2 Slots for
0.25" fastener

Sample Drain

Service Drain
1.00 I.D.

164.18 mm (6.46 inches)

Allow at least
254 mm (10.00 inches)
above the instrument
for removal of
the head assembly.
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The 1720E turbidimeter can be installed on a wall or a floor stand. No tools are needed to connect the controller unit to the
turbidimeter. The distance between the two units can be a maximum of 9.62 m (31.6 ft) with the use of an extension cable.

Dimensions
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In the interest of improving and updating its equipment, Hach Company reserves the right to alter specifications to equipment at any time.

For current price information,
technical support, and ordering
assistance, contact the Hach
office or distributor serving
your area.  

In the United States, contact: 

HACH COMPANY World Headquarters 
P.O. Box 389 
Loveland, Colorado 80539-0389
U.S.A. 
Telephone: 800-227-4224 
Fax: 970-669-2932 
E-mail: orders@hach.com 
www.hach.com 

U.S. exporters and customers in Canada,
Latin America, sub-Saharan Africa, Asia,
and Australia/New Zealand, contact: 

HACH COMPANY World Headquarters 
P.O. Box 389 
Loveland, Colorado 80539-0389 
U.S.A. 
Telephone: 970-669-3050 
Fax: 970-461-3939 
E-mail: intl@hach.com
www.hach.com 

In Europe, the Middle East, and
Mediterranean Africa, contact: 

HACH LANGE GmbH
Willstätterstraße 11
D-40549 Düsseldorf 
GERMANY
Tel: +49 (0) 211 5288-0
Fax: +49 (0) 211 5288-143
E-mail: info@hach-lange.de
www.hach-lange.com

At Hach, it’s about learning
from our customers and
providing the right answers.
It’s more than ensuring the
quality of water—it’s about
ensuring the quality of life.
When it comes to the things
that touch our lives...

Keep it pure.

Make it simple.

Be right.
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1720E Turbidimeter
6010101 1720E Turbidimeter, sensor only
2978100 1720E Turbidimeter with sc200

Controller, 1 channel 
2978200 1720E Turbidimeter with sc200

24 Vdc Controller, 1 channel 
2976800 1720E Turbidimeter with 

sc200 Controller, 2 channel 
2976900 1720E Turbidimeter with 

sc200 24 Vdc Controller, 
2 channel

Cables
5796000 Extension Cable, 7.7 m (25 ft.)
Note: Power cables must be ordered
separately.

Accessories
5743200 Floor Stand
9218200 SD card reader (USB) for

connection to PC 
9218100 4 GB SD card

Calibration Supplies
ICE-PIC Calibration/Verification 
Module / 1720E:
5225000 20 NTU Module
5221500 1 NTU Module

StablCal Comparative Calibration Standards
2660153 20.0 NTU, 1 L each 

(Calibration Cylinder, 
P/N 44153-00, must be
ordered separately.)

StablCal Verification Standards
2697953 0.3 NTU, 1 L each
2698053 0.5 NTU, 1 L each
2723353 0.1 NTU, 1 L each
2659853 1.0 NTU, 1 L each
2746353 40.0 NTU, 1 L each

Formazin Calibration Standards
4415600 Formazin Calibration Kit for

user-prepared calibration
(includes 500 mL of 4000
NTU Formazin, TenSette®

Pipet, and calibration
cylinder)

246149 Formazin Primary Standard,
4000 NTU, 500 mL 
(replacement for P/N 4415600)

4415300 Calibration Cylinder, 1 L

Ordering Information

To complete your turbidity
measurement system, choose 
from these Hach controllers…

Model sc200 Controller
(see Lit. #2665)

LXV404.99.00552 sc200 controller, 2 channel, digital 
LXV404.99.00502 sc200 controller, 1 channel, digital 
LXV404.99.00542 sc200 controller, 2 channel, digital & mA input

Model sc1000 Controller
(see Lit. #2403)

LXV402.99.00002 sc1000 Display Module
LXV400.99.1R572 sc1000 Probe Module, 4 sensors, 4 mA Out, 4 mA In, 

4 Relays, 110-230V
LXV400.99.1B572 sc1000 Probe Module, 4 sensors, 4 mA Out, 4 mA In, 

4 Relays, RS-485 (MODBUS), 110-230V
LXV400.99.1F572 sc1000 Probe Module, 4 sensors, 4 mA Out, 4 mA In, 

4 Relays, PROFIBUS DP, 110-230V
LXV400.99.1R582 sc1000 Probe Module, 6 sensors, 4 mA Out, 4 mA In, 

4 Relays, 110-230V



CL17
CHLORINE
ANALYZER

Accurate Results
The Hach CL17 Chlorine Analyzer uses colorimetric
DPD chemistry to monitor water continuously for free
or total residual chlorine with the same method (Standard
Method 4500-Cl G and equivalent to DIN EN ISO Method
7393-2:2000-04) that is used for grab sample analysis. This
analysis method is not a!ected by changes in sample pH,
temperature, chlorine concentration (within the
measurement range), pressure or flow, o!ering more
accuracy than other methods in the market today.

Simple, Predictable Maintenance
Monthly routine maintenance for the CL17 can be performed
in 15 minutes including changing reagents and cleaning the
colorimetric cell. No special tools are required. Under typical
use, the CL17 will operate unattended for 30 days.

Recalibration Not Necessary
Calibration of the CL17 with a chlorine standard or against a
reference analysis is possible; however, it is neither necessary
nor recommended due to its factory-established embedded
calibration curve.

EPA Compliant
EPA compliant according to 40 CFR 140.74.

Dependable colorimetric DPD free or total chlorine analysis.
The Hach CL17 Chlorine Analyzer uses fast, reliable, and economical DPD chemistry for up to
30 days of unattended operation. Predictable maintenance and minimal use of reagents means
low cost of ownership.

Applications
• Beverage
• Collection Systems
• Drinking Water
• Field Use
• Food QC Lab
• Pharmaceutical
• Power
• Semiconductor
• Wastewater



Range 0 to 5 mg/L free or total
residual chlorine

Accuracy ±5% or 0.04 mg/L (ppm) as CL2,
whichever is greater

Precision 3% or 0.01 mg/L (ppm) as CL2,
whichever is greater

Minimum Detection Limit 0.04 mg/L (ppm) or better
(MDL)
Cycle Time 2.5 minutes

Inlet Pressure 1 to 5 psig (1.5 psig is optimum)
to Instrument
Inlet Pressure to 1.5 to 75 psig
Sample Conditioning
Sample Conditioning 200 to 500 mL per minute

minimum required

Sample Temperature 5 to 40°C (41 to 104°F)

Operating Temperature 5 to 40°C (41 to 104°F)

Operating Humidity 90% at 40°C
(non-condensing) (90% at 104°F) maximum

Interferences Other oxidizing agents such as
bromine, chlorine dioxide,
permanganate and ozone will cause a
positive interference. Hexavalent
chromium will cause a positive
interference:

1 mg/L Cr6+ = approximately
0.02 mg/L as Cl2.

Hardness must not exceed
1,000 mg/L as CaCO3.

Recorder Outputs One 4-20 mA with an output span
programmable over any portion of the
0 to 5 mg/L range, 130 V isolation
from earth ground, 500 ohm
maximum

One isolated recorder output, 4–20 mA
(can be adjusted to 0–20 mA),
recommended load impedance 3.6 to
500 ohms. Optional AquaTrend®

Network interface

Alarm Relay Outputs Two alarms selectable for sample
concentration alarm, analyzer system
warning, or analyzer system shut-
down alarm. Each is equipped with
an SPDT relay with contacts rated for
5A resistive load at 230 Vac.

Sample Inlet Connection 1/4-inch OD polyethylene tube,
quick-disconnect fitting

Drain Connection 1/2-inch ID flexible hose, hose barb

Air Purge (optional) 1/4-inch OD tube, quick-disconnect
fitting, 0.1 cfm instrument quality air
at 20 psig maximum

Certification CE approved
ETL listed to UL 1262
ETL certified to CSA 22.2 No. 142

Enclosure ABS plastic, two clear polycarbonate
windows, IP62-rated with the
gasketed door latched

Mounting Wall mount

Display LCD, 3-1/2-digit measurement
readout and six-character
alphanumeric scrolling text line

Light Source Class 1 LED (light emitting diode) with
a peak wavelength of 520 nm;
50,000 hours estimated minimum life

Power 100 to 115/230 Vac, 50/60 Hz
(switch selectable), 90 VA maximum,
2.5 Amp fuse

Dimensions 31.4 x 45.4 x 179.4 cm
(12.35 x 17.88 x 7.06 in.)

Shipping Weight 7.3 kg (16 lbs.)

*Subject to change without notice.
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2 CL17 Chlorine Analyzer

Principle of Operation
The CL17 Chlorine Analyzer has three operating components:

• A linear peristaltic pump to precisely control the volume of
incoming samples and reagents.

• A colorimeter with seal-free, solid-state mixing system that
includes a self-cleaning stir bar.

• One-month supply of reagents (indicator and buffer)

A zero reference point is established with the first sample in the
cycle by measuring blank absorbance. (This compensates for the
sample’s color intensity and turbidity before the chlorine
measurement is made.) Then, indicator and buffer reagents are
added to the sample while a magnetic stirrer mixes the solution
and the sample changes color. A compact colorimeter then
measures the light transmitted through the sample. The
measured color intensity is compared to an embedded calibration

curve. Finally, the sample cell is flushed with new sample so that
the cycle can repeat itself every 2.5 minutes.

Specifications*
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Dimensions
The CL17 is designed to be wall-mounted with four 1/4-inch screws. Adequate clearance must be left at the sides and bottom of the
case for plumbing and electrical connections. The sample inlet connection is 1/4-inch quick-disconnect fitting and the drain connection
is 1/2-inch I.D. flexible hose. Electrical connections are inside the instrument case. Holes for three 1/2-inch conduit fittings are
provided.

Side View Front View

CL17 Chlorine Analyzer 3

Method of Analysis
Free Residual Chlorine—The CL17 Chlorine Analyzer uses an aqueous buffered colorimetric indicator, N,N-diethylphenylenediamine
(DPD), to determine levels of chlorine. DPD turns a magenta color in response to the amount of free residual chlorine (as hypochlorous
acid or hypochlorite ion). The reaction takes place at a buffered pH of 6.3 to 6.6.

Total Residual Chlorine—To measure total residual chlorine (free residual chlorine plus mono-, di- and trichloramines) an additional
reagent is used. By adding potassium iodide to the sample, chloramines in the sample oxidize iodide to iodine, which then oxidizes the
DPD indicator to the magenta color at a buffered pH of 5.1.

Bottom View
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Ordering Information
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Hach CL17 Chlorine Analyzers are shipped with a one-month supply of reagents,
maintenance kit, installation kit, and manual. (The power cord is ordered separately.)

5440001 Model CL17 Free Residual Chlorine Analyzer

5440002 Model CL17 Total Residual Chlorine Analyzer

5440003 Model CL17 Free Residual Chlorine Analyzer
with AquaTrend® Network Capability

5440004 Model CL17 Total Residual Chlorine Analyzer
with AquaTrend® Network Capability

Accessories
5448800 Power Cord, 125V, 10A, 1.83 m (6 ft.)

5448900 Power Cord, 230V, 10A, 1.83 m (6 ft.), continental European plug

5444300 Maintenance Kit, 1 year, includes tubing, caps, funnel, and fittings

5444301 Maintenance Kit with preassembled tubing, 1 year, includes tubing,
caps, funnel, and fittings

4643600 Flow Meter with 1/4-inch OD tubing

4427800 Serial I/O Kit

5449000 CL17 CAL/Verification Kit

Reagents
Reagent sets include all three of the required reagents [DPD indicator powder
(added to indicator solution), indicator and buffer solutions] is sufficient for a
30-day operating period.

2556900 Reagent Set, CL17 free chlorine

2557000 Reagent Set, CL17 total chlorine

2297255 DPD Indicator Powder (free and total)

2314011 Free Chlorine Indicator Solution, 473 mL

2314111 Free Chlorine Buffer Solution, 473 mL

2263411 Total Chlorine Indicator Solution, 473 mL

2263511 Total Chlorine Buffer Solution, 473 mL

2835900 Calibration Refill Kit
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