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NOTICE AND AGENDA 
OF THE YAKIMA REGIONAL CLEAN AIR AGENCY 

BOARD OF DIRECTORS’ REGULAR MEETING 

NOTICE 

NOTICE is hereby given that the Yakima Regional Clean Air Agency Board of Directors’ 
Study Session will be held at the Yakima City Hall, City Council Chambers on Thursday, 
March 9, 2017 at 1:30 p.m. to discuss the Ammonia Project.  The  Regular Meeting will follow 
at 2:00pm.    

STUDY SESSION @ 1:30 p.m. 

Ammonia Project Keith Hurley 

PUBLIC COMMENTS 
This is a public meeting.  If you wish to address the Board concerning any air quality matter, you may do so 
now.  Please come forward to the podium, stating your name for the record.  The Chair has the right to place a 
time limit on each person asking to be heard. 

AGENDA

REGULAR MEETING @ 2:00 p.m. 

1. 2:00 P.M. Call to Order  Board Chair 
2. Roll Call Quatandra Jarvis 
3. Additions or Deletions to Agenda  Board Chair 

CONSENT AGENDA 

4. Consider Approving the Consent Agenda, Items for action 4.1 through 4.4.  The Board may approve
the Consent Agenda by single motion in whole or in part, with or without further discussion.

4.1  By consent, approve January 5, 2017 Special Meeting Summary;
4.2         By consent, approve January 12, 2017 Special Meeting Summary;
4.3         By consent, approve January 12, 2017 Board Meeting Summary ;
4.4         By consent approve February 1, 2017 Special Board Meeting Summary;
4.5 By consent accept and file, YRCAA January, 2017 Monthly Activity Report; and
4.6         By consent accept and file. YRCAA  February, 2017 Monthly Activity Report.

Action Requested:  Approve Consent Agenda Items 4.1 through 4.6.
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REGULAR AGENDA 

5. Receive YRCAA Director’s Report. Keith Hurley 
Action Requested:

ACTION ITEMS 

6. Appoint Keith Hurley Air Pollution Control Officer Keith Hurley 
Action Requested: Approve Resolution Number 2017-04

7. Approve Ammonia Project Keith Hurley 
Action Requested: Approve Resolution Number

8. Accept Fiscal Reports. Christa Owen 
• Approve Fiscal Vouchers and Payroll Authorization Transfers;
• BVA(s) – FYI;
• Supplemental Income Status Report for CY 2016; and

Action Requested:  Approve Fiscal Vouchers, Payroll Authorization Transfers,
Accept and File Fiscal Reports.

9. 2017 Board Officers Quatandra Jarvis 
Action Requested: Nominate and Select Board Chair and Vice-Chair

10. Small Cities Representative Quatandra Jarvis 
Action Requested: No action required.

DIVISION  REPORTS 

11. Engineering, Compliance and Planning Division Hasan Tahat 
Accept Engineering, Compliance & Planning Division Report
Action Requested:   Accept and file Report – No action required

12. Executive Division Report Mark Edler 
Accept Executive Division Report
Action Requested:  Accept and file Report – No action required

OTHER BUSINESS 

13. Other Business and Adjournment Board Chair 

The Next Board of Directors Meeting is scheduled for Thursday, April 13, 2017 at the City of Yakima 
Council Chambers, 129 N Second Street, Yakima. 



























































CLEAN AIR Yakima Regional Clean Air Agency 
Phone: (509) 83.J-2050 

January 26, 2017 

Name 

Abadan Reprographics 

Bradley A. Mellotte 

Crystal Springs 

EES Environmental Consulting, Inc. 

Engravings Unlimited, Inc. 

KCYU* 

Key Bank** 

Platte Heating & Air Conditioning, Inc. 

Quill Corporation 

Ron's Office Equipment 

Washington Cities Insurance Authority 

Yakima County Printing Department 

Total: 

*Reimbursement from Grant 

**NOC/Enterprise 

Fund 614-614 YRCAA 

Fund 614-141 Enterprise 

Warrant/MICR # 

33000 

33001 

33002 

33003 

33004 

33005 

33006 

33007 

33008 

33009 

33010 

33011 

GL# 

4801 

4501 

3101 

4901 

3101 

4401 

329 North First Street. Yakima WA 98901 
w1n-r.yakimacleanair.org 

Amount Date 

$ 135.73 1/27/2017 

$ 3,480.00 1/27/2017 

$ 22.04 1/27/2017 

$ 453.00 1/27/2017 

$ 40.03 1/27/2017 

$ 500.00 1/27/2017 

Various $ 1,452.96 1/27/2017 

4802 $ 97.38 1/27/2017 

3101 $ 54.51 1/27/2017 

3101 $ 235.36 1/27/2017 

4901 $ 140.00 1/27/2017 

3101 $ 37.87 1/27/2017 

$6,648.88 

This is to certify that the invoices and warrants above for the Yakima Regional Clean Air Agency have been examined. audited 
and approved by the Alternate Auditing Officer for payment. 

Total Amount: $ 6,648.88 

_ _ ___ _ _ _ ____ 2/9/2017 ___ ______ ___ 1/27/2017 
Jon Devaney. Board Chairman Christa Owen. Alternate Auditing Officer 
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CLEAN AIR 

~ 

January 11 , 2017 

Name 

Absolute Comfort Technology* 

Bustos Media, LLC* 

Charter Communications 

Coastal Farm and Ranch* 

Coleman Oil Company'; 

Cuillier Law Office 

Eagle Signs 

Five K Technologies 

Inland Contracting* 

Leaf 

Dennis Lester* 

Radio Yakima* 

Splash Express 

Steve Sziebert* 

Telemundo* 

Verizon Wireless 

WAPRO 

WFOA 

YRCAA 

Yakima Regional Clean Air Agency 
Phone: (509) 83./-2050 

Fund 614-614 YRCAA 

Fund 614-141 Enterprise 

Warrant/MICR # 

32979 

32980 

32981 

32982 

32983 

32984 

32985 

32986 

32987 

32988 

32989 

32990 

32991 

32992 

32993 

32994 

32995 

32996 

32997 

Yakima County Printing Department 32998 

Yakima County Sheriffs Department 

Total: 

*Reimbursement from Grant 

**NOC/Enterprise 

32999 

GL # 

4101 

4101 

4201 

4101 

3201 

4101 

4401 

3502 

4101 

4501 

4101 

4101 

4801 

4101 

4101 

4201 

4901 

4901 

490 1 

329 North First Street. Yakima WA 98901 
www.yaki1110cleanair.org 

Amount Date 

$ 4,499.99 1/1 2/2017 

$ 500.00 1/ 12/2017 

$ 724.94 1/12/201 7 

$ 3, 119.34 1/1 2/2017 

$ 139.63 1/12/2017 

$ 308.00 1/12/2017 

$ 183.94 1/ 12/2017 

$ 25.00 1/ 12/201 7 

$ 880.66 1/12/201 7 

$ 186.07 1/ 12/2017 

$ 750.00 1/12/2017 

$ 1,000.00 1/ 12/2017 

$ 10.15 1/1 2/2017 

$ 750.00 1/12/2017 

$ 200.00 1/12/2017 

$ 328.76 1/12/20 I 7 

$ 25.00 1/ 12/2017 

$ 50.00 1/ 12/2017 

$ 206.64 1/ 12/20 17 

Various $ 729.48 1/12/2017 

4101 $ 84.14 1/12/2017 

$14,701.74 

This is to certify that the invoices and warrants above for the Yakima Regional Clean Air Agency have been examined. audited 
and approved by the Alternate Auditing Officer for payment. 

Total Amount: S 14,701.74 

_ __________ 2/9/2017 __ r .................... _. ~ _;:~==~....__,_ ___ 111212011 
Jon De Yaney, Board Chairman Christa Owen, Alternate Auditing Oflicer 
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FY 2017 Monthly BVA
January 2017 Actual Actual Year to Date
Report Date:  February 9, 2017 Budget  Current Year to Date % of Budget

EXPENSES
EXPENSES        614    YRCAA Base Operations
Salaries
614-1001     Salaries 507,693$  37,984$  288,377$  56.8%
614-2002     Benefits 187,777$  13,346$  101,322$  54.0%
614-1003     Overtime -$  -$  -$  #DIV/0!

Subtotal, Salaries 695,470$  51,329$  389,699$  56.0%

Supplies
614-3101     Office Supplies 7,450$  516$  3,221$  43.2%
614-3101     Safety Equipment -$  -$  -$  #DIV/0!
614-3201     Vehicles, Gas 3,325$  140$  1,002$  30.1%
614-3501     Small Tools/Equipment -$  -$  -$  #DIV/0!
614-3502     Computer Network 10,466$  233$  7,553$  72.2%

Subtotal, Supplies 21,241$  888$  11,776$  55.4%

Services
614-4101     Professional Services 15,000$  392$  19,616$  130.8%
614-4101     Laboratory Analyses 157$  -$  40$  25.5%
614-4125    Treasurer, Yakima County 1,679$  44$  953$  56.8%
614-4201     Communications, Phones/Internet 12,444$  1,054$  7,387$  59.4%
614-4202     Postage 3,900$  -$  1,260$  32.3%
614-4301     Travel & Transportation 3,650$  -$  254$  7.0%
614-4401     Public Education 4,000$  873$  1,444$  36.1%
614-4401     Publications, Legal Notices 526$  -$  -$  0.0%
614-4501     Rents & Leases, Equipment 1,982$  186$  1,815$  91.6%
614-4501     Rents & Leases, Space 41,760$  3,480$  24,360$  58.3%
614-4601     Insurance 13,398$  -$  12,662$  94.5%
614-4801     Maintenance, Motor Vehicles 2,229$  735$  2,304$  103.4%
614-4801     Maintenance, Equipment 1,853$  136$  1,803$  97.3%
614-4801     Maintenance, Computers 150$  -$  357$  238.0%
614-4801     Maintenance, Building 520$  97$  596$  114.7%
614-4901     Memberships 230$  75$  130$  56.5%
614-4901     Training 2,898$  140$  2,702$  93.2%
614-4901     Service Chgs & Interest 4,600$  207$  1,895$  41.2%
614-4901     Miscellaneous Services 2,600$  493$  1,401$  53.9%
614-4901     DOE Oversite Fees 4,787$  -$  -$  0.0%

Subtotal, Services 118,363$  7,911$  80,980$  68.4%

Capital Out-Lay & Fixed Assets
614-6401   Capital Out-Lay/Fixed Assets -$  -$  -$  #DIV/0!

Total YRCAA Base Operations Expenses 835,074$  60,129$  482,455$  57.8%

EXPENSES        614    YRCAA Grant Operations
614-33403105     Wood Stove Ed

Salaries
614-1001     Salaries 3,956$  -$  636$  16.1%
614-2002     Benefits 1,462$  -$  223$  15.3%
614-1003     Overtime -$  -$  -$  #DIV/0!

Subtotal, Salaries 5,418$  -$  859$  15.9%

Supplies
614-3101     Office Supplies -$  -$  -$  #DIV/0!

Subtotal, Supplies -$  -$  -$  #DIV/0!



Page 3 of 4

FY 2017 Monthly BVA
January 2017 Actual Actual Year to Date
Report Date:  February 9, 2017 Budget  Current Year to Date % of Budget

Services
614-4139     Professional Services -$  -$  -$  #DIV/0!
614-4202     Postage -$  -$  -$  #DIV/0!

Subtotal, Services -$  -$  -$  #DIV/0!

Subtotal, Woodstove Grant Expenses 5,418$  -$  859$  15.9%

614-33403108      PM2.5
Salaries
614-1001     Salaries 15,367$  916$  6,826$  44.4%
614-2002     Benefits 5,683$  322$  2,050$  36.1%
614-1003     Overtime -$  -$  -$  #DIV/0!

Subtotal, Salaries 21,050$  1,238$  9,224$  43.8%

Supplies
614-3101     Office Supplies -$  -$  -$  #DIV/0!

Subtotal, Supplies -$  -$  -$  #DIV/0!

Services
614-4101     Professional Services -$  -$  -$  #DIV/0!

Subtotal, Services -$  -$  -$  #DIV/0!

Capital Out-Lay & Fixed Assets
614-6401   Capital Out-Lay/Fixed Assets -$  -$  -$  #DIV/0!

Subtotal, PM 2.5 Grant Expenses 21,050$  1,238$  9,224$  43.8%

614-33403107       Woodstove Change-out
Salaries
614-1001     Salaries 11,357$  493$  10,596$  93.3%
614-2002     Benefits 4,201$  173$  3,114$  74.1%
614-1003     Overtime -$  -$  -$  #DIV/0!

Subtotal, Salaries 15,558$  666$  14,320$  92.0%

Supplies
614-3101     Office Supplies -$  -$  43$  #DIV/0!

Subtotal, Supplies -$  -$  43$  #DIV/0!

Services
614-4101     Professional Services 123,607$  12,200$  55,051$  44.5%

Subtotal, Services 123,607$  12,200$  55,051$  44.5%

Capital Out-Lay & Fixed Assets
614-6401   Capital Out-Lay/Fixed Assets -$  -$  -$  #DIV/0!

Subtotal, Woodstove Change-out Grant Expenses 139,165$  12,866$  69,413$  49.9%

Total, Grant Operations Expenses 165,633$  14,105$  79,496$  48.0%

EXPENSES   141   Enterprise Operations
Salaries
141-1001     Salaries 12,776$  486$  6,209$  48.6%
141-2002     Benefits 4,722$  171$  2,103$  44.5%
141-1003     Overtime -$  -$  -$  #DIV/0!

Subtotal, Salaries 17,498$  657$  8,391$  48.0%
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FY 2017 Monthly BVA
January 2017 Actual Actual Year to Date
Report Date:  February 9, 2017 Budget  Current Year to Date % of Budget

Supplies
141-3101     Office Supplies 400$  -$  4$  1.1%
141-3201     Vehicles, Gas 1,700$  -$  392$  23.0%
141-3501     Small Tools/Equipment 200$  -$  -$  0.0%

Subtotal , Supplies 2,300$  -$  396$  17.2%

Services
141-4101     Professional Services -$  -$  -$  #DIV/0!
141-4202     Postage -$  -$  -$  #DIV/0!
141-4301     Travel & Transportation 5,000$  -$  3,396$  67.9%
141-4501     Rents & Leases, Space 5,218$  395$  1,707$  32.7%
141-4801     Maintenance, Motor Vehicles 2,100$  -$  155$  7.4%
141-4801     Maintenance, Equipment 505$  -$  -$  0.0%
141-4901     Miscellaneous Services -$  -$  -$  #DIV/0!

Subtotal, Services 12,823$  395$  5,258$  41.0%

Capital Out-Lay & Fixed Assets
141-4500     Capital Out-Lay/Fixed Assets -$  -$  -$  #DIV/0!

Total Enterprise Operations Expenses 32,621$  1,052$  14,045$  43.1%

Summary of Revenue vs Expenses:
Prior-Year Carry Over Funds 125,000$  -$  125,000$  
Total Revenue, Base, Grants & Enterprise 1,188,441$               154,776$  769,562$  64.8%
Total Expenses, Base, Grants & Enterprise 1,033,328$               75,285$  575,996$  55.7%

Fund Balance 155,113$  79,491$  193,567$  
Operating Reserves 30,113$  
Estimated Available Fund Balance 125,000$  
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FY 2017 Monthly BVA
January 2017 Actual Actual Year to Date
Report Date:  February 9, 2017 Budget  Current Year to Date % of Budget

REVEUNE

REVENUE       614    YRCAA Base Operations
Stationary Source Permit Fees
614-32190001     Minor Sources 156,353$  59,269$  65,158$  41.7%
614-32190008     Synthetic Minor Sources 21,280$  10,640$  10,640$  50.0%
614-32190006     Complex Sources 20,560$  7,710$  7,710$  37.5%
614-32290001     Title V Sources 122,891$  -$  124,949$  101.7%
614-32190002     New Source Review 30,000$  4,442$  31,252$  104.2%

Subtotal, Stationary Source Permit Fees 351,084$  82,061$  239,710$  68.3%

Burn Permit Fees
614-32290005     Residential Burn Permits 62,450$  -$  29,376$  47.0%
614-32290007     Agricultural Burn Permits 33,000$  3,178$  10,549$  32.0%
614-32290011     Conditional Use Burn Permits 2,329$  -$  218$  9.4%

Subtotal, Burn Permit Fees 97,779$  3,178$  40,143$  41.1%

Compliance Fees
614-32190005     Asbestos Removal Fees 35,956$  3,072$  15,704$  43.7%
614-32190009     Construction Dust Control Fees 8,608$  482$  4,648$  54.0%

Subtotal, Compliance Fees 44,564$  3,554$  20,352$  45.7%

Subtotal, All Permit Fee Revenue 493,427$  88,793$  300,205$  60.8%

Base Grants
614-33366001     EPA, Core Grant 123,501$  -$  61,040$  49.4%
614-33403101     DOE, Core Grant 82,384$  -$  41,376$  50.2%

Subtotal, Base Grants 205,885$  -$  102,416$  49.7%

Fines & Penalties 
614-35990001     Civil Penalty 2,500$  9,314$  39,546$  
614-35990001     Other Fines -$  -$  -$  

Subtotal, Fines & Penalties 2,500$  9,314$  39,546$  

Supplemental Income
614-33831001    Supplemental Income 99,988$  40,251$  79,544$  79.6%

Subtotal, Supplemental Income 99,988$  40,251$  79,544$  79.6%

Other Income
614-36111001     Interest 1,801$  306$  1,883$  104.6%
614-36990014     Miscellaneous Income 1,200$  -$  13$  1.1%

Subtotal, Other Income 3,001$  306$  1,896$  63.2%

Total YRCAA Base Operations Revenue 804,801$  138,664$  523,606$  65.1%

REVENUE          614   YRCAA Grant Operations
614-33403105     Wood Stove Ed 5,418$  -$  5,331$  98.4%
614-33403108     PM 2.5 21,050$  -$  10,525$  50.0%
614-33403107     Woodstove Change-out 145,797$  15,536$  66,850$  45.9%

Total YRCAA Grant Operations Revenue 172,265$  15,536$  82,706$  48.0%

REVENUE  Enterprise Operations
614-34317001  VE Certification Fees 85,925$  575$  38,100$  44.3%
614-34317002  Other Enterprise Revenue 450$  -$  150$  33.3%

 Subtotal , Enterprise Revenue 86,375$  575$  38,250$  44.3%

Total Base, Grant and Enterprise Revenue 1,063,441$               154,776$  644,562$  60.6%
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FY 2017 Monthly BVA
February 2017 Actual Actual Year to Date
Report Date:  March 9, 2017 Budget  Current Year to Date % of Budget

REVEUNE

REVENUE       614    YRCAA Base Operations
Stationary Source Permit Fees
614-32190001     Minor Sources 156,353$  80,181$  145,339$  93.0%
614-32190008     Synthetic Minor Sources 21,280$  10,640$  21,280$  100.0%
614-32190006     Complex Sources 20,560$  7,710$  15,420$  75.0%
614-32290001     Title V Sources 122,891$  -$  124,949$  101.7%
614-32190002     New Source Review 30,000$  2,177$  33,430$  111.4%

Subtotal, Stationary Source Permit Fees 351,084$  100,708$  340,418$  97.0%

Burn Permit Fees
614-32290005     Residential Burn Permits 62,450$  -$  29,376$  47.0%
614-32290007     Agricultural Burn Permits 33,000$  5,634$  16,183$  49.0%
614-32290011     Conditional Use Burn Permits 2,329$  -$  218$  9.4%

Subtotal, Burn Permit Fees 97,779$  5,634$  45,777$  46.8%

Compliance Fees
614-32190005     Asbestos Removal Fees 35,956$  2,766$  18,470$  51.4%
614-32190009     Construction Dust Control Fees 8,608$  482$  5,130$  59.6%

Subtotal, Compliance Fees 44,564$  3,248$  23,600$  53.0%

Subtotal, All Permit Fee Revenue 493,427$  109,590$  409,795$  83.1%

Base Grants
614-33366001     EPA, Core Grant 123,501$  30,520$  91,559$  74.1%
614-33403101     DOE, Core Grant 82,384$  20,688$  62,064$  75.3%

Subtotal, Base Grants 205,885$  51,208$  153,623$  74.6%
-$  -$  

Fines & Penalties -$  -$  
614-35990001     Civil Penalty 2,500$  2,707$  42,253$  
614-35990001     Other Fines -$  -$  -$  

Subtotal, Fines & Penalties 2,500$  2,707$  42,253$  

Supplemental Income
614-33831001    Supplemental Income 99,988$  350$  79,894$  79.9%

Subtotal, Supplemental Income 99,988$  350$  79,894$  79.9%

Other Income
614-36111001     Interest 1,801$  332$  2,215$  123.0%
614-36990014     Miscellaneous Income 1,200$  -$  13$  1.1%

Subtotal, Other Income 3,001$  332$  2,228$  74.3%

Total YRCAA Base Operations Revenue 804,801$  164,187$  687,793$  85.5%

REVENUE          614   YRCAA Grant Operations
614-33403105     Wood Stove Ed 5,418$  -$  5,331$  98.4%
614-33403108     PM 2.5 21,050$  5,263$  15,788$  75.0%
614-33403107     Woodstove Change-out 145,797$  36$  66,886$  45.9%

Total YRCAA Grant Operations Revenue 172,265$  5,298$  88,005$  51.1%

REVENUE  Enterprise Operations
614-34317001  VE Certification Fees 85,925$  350$  38,450$  44.7%
614-34317002  Other Enterprise Revenue 450$  -$  150$  33.3%

 Subtotal , Enterprise Revenue 86,375$  350$  38,600$  44.7%

Total Base, Grant and Enterprise Revenue 1,063,441$               169,836$  814,398$  76.6%
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FY 2017 Monthly BVA
February 2017 Actual Actual Year to Date
Report Date:  March 9, 2017 Budget  Current Year to Date % of Budget

EXPENSES
EXPENSES        614    YRCAA Base Operations
Salaries
614-1001     Salaries 507,693$  39,439$  327,816$  64.6%
614-2002     Benefits 187,777$  13,857$  115,179$  61.3%
614-1003     Overtime -$  -$  -$  #DIV/0!

Subtotal, Salaries 695,470$  53,296$  442,995$  63.7%

Supplies
614-3101     Office Supplies 7,450$  117$  3,338$  44.8%
614-3101     Safety Equipment -$  -$  -$  #DIV/0!
614-3201     Vehicles, Gas 3,325$  188$  1,190$  35.8%
614-3501     Small Tools/Equipment -$  310$  310$  #DIV/0!
614-3502     Computer Network 10,466$  237$  7,791$  74.4%

Subtotal, Supplies 21,241$  852$  12,628$  59.5%

Services
614-4101     Professional Services 15,000$  10,394$  30,010$  200.1%
614-4101     Laboratory Analyses 157$  -$  40$  25.5%
614-4125    Treasurer, Yakima County 1,679$  44$  997$  59.4%
614-4201     Communications, Phones/Internet 12,444$  1,424$  8,812$  70.8%
614-4202     Postage 3,900$  586$  1,846$  47.3%
614-4301     Travel & Transportation 3,650$  -$  254$  7.0%
614-4401     Public Education 4,000$  -$  1,444$  36.1%
614-4401     Publications, Legal Notices 526$  -$  -$  0.0%
614-4501     Rents & Leases, Equipment 1,982$  186$  2,001$  101.0%
614-4501     Rents & Leases, Space 41,760$  3,480$  27,840$  66.7%
614-4601     Insurance 13,398$  -$  12,662$  94.5%
614-4801     Maintenance, Motor Vehicles 2,229$  80$  2,383$  106.9%
614-4801     Maintenance, Equipment 1,853$  89$  1,892$  102.1%
614-4801     Maintenance, Computers 150$  -$  357$  238.0%
614-4801     Maintenance, Building 520$  839$  1,435$  275.9%
614-4901     Memberships 230$  315$  445$  193.6%
614-4901     Training 2,898$  -$  2,702$  93.2%
614-4901     Service Chgs & Interest 4,600$  735$  2,629$  57.2%
614-4901     Miscellaneous Services 2,600$  -$  1,401$  53.9%
614-4901     DOE Oversite Fees 4,787$  -$  -$  0.0%

Subtotal, Services 118,363$  18,172$  99,151$  83.8%

Capital Out-Lay & Fixed Assets
614-6401   Capital Out-Lay/Fixed Assets -$  -$  -$  #DIV/0!

Total YRCAA Base Operations Expenses 835,074$  72,319$  554,774$  66.4%

EXPENSES        614    YRCAA Grant Operations
614-33403105     Wood Stove Ed

Salaries
614-1001     Salaries 3,956$  -$  636$  16.1%
614-2002     Benefits 1,462$  -$  223$  15.3%
614-1003     Overtime -$  -$  -$  #DIV/0!

Subtotal, Salaries 5,418$  -$  859$  15.9%

Supplies
614-3101     Office Supplies -$  -$  -$  #DIV/0!

Subtotal, Supplies -$  -$  -$  #DIV/0!
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FY 2017 Monthly BVA
February 2017 Actual Actual Year to Date
Report Date:  March 9, 2017 Budget  Current Year to Date % of Budget

Services
614-4139     Professional Services -$  -$  -$  #DIV/0!
614-4202     Postage -$  -$  -$  #DIV/0!

Subtotal, Services -$  -$  -$  #DIV/0!

Subtotal, Woodstove Grant Expenses 5,418$  -$  859$  15.9%

614-33403108      PM2.5
Salaries
614-1001     Salaries 15,367$  804$  7,630$  49.7%
614-2002     Benefits 5,683$  283$  2,333$  41.1%
614-1003     Overtime -$  -$  -$  #DIV/0!

Subtotal, Salaries 21,050$  1,087$  10,311$  49.0%

Supplies
614-3101     Office Supplies -$  -$  -$  #DIV/0!

Subtotal, Supplies -$  -$  -$  #DIV/0!

Services
614-4101     Professional Services -$  -$  -$  #DIV/0!

Subtotal, Services -$  -$  -$  #DIV/0!

Capital Out-Lay & Fixed Assets
614-6401   Capital Out-Lay/Fixed Assets -$  -$  -$  #DIV/0!

Subtotal, PM 2.5 Grant Expenses 21,050$  1,087$  10,311$  49.0%

614-33403107       Woodstove Change-out
Salaries
614-1001     Salaries 11,357$  1,533$  12,130$  106.8%
614-2002     Benefits 4,201$  539$  3,653$  86.9%
614-1003     Overtime -$  -$  -$  #DIV/0!

Subtotal, Salaries 15,558$  2,072$  16,391$  105.4%

Supplies
614-3101     Office Supplies -$  -$  43$  #DIV/0!

Subtotal, Supplies -$  -$  43$  #DIV/0!

Services
614-4101     Professional Services 123,607$  29,202$  84,253$  68.2%

Subtotal, Services 123,607$  29,202$  84,253$  68.2%

Capital Out-Lay & Fixed Assets
614-6401   Capital Out-Lay/Fixed Assets -$  -$  -$  #DIV/0!

Subtotal, Woodstove Change-out Grant Expenses 139,165$  31,274$  100,687$  72.4%

Total, Grant Operations Expenses 165,633$  32,361$  111,857$  67.5%

EXPENSES   141   Enterprise Operations
Salaries
141-1001     Salaries 12,776$  -$  6,209$  48.6%
141-2002     Benefits 4,722$  -$  2,103$  44.5%
141-1003     Overtime -$  -$  -$  #DIV/0!

Subtotal, Salaries 17,498$  -$  8,391$  48.0%
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FY 2017 Monthly BVA
February 2017 Actual Actual Year to Date
Report Date:  March 9, 2017 Budget  Current Year to Date % of Budget

Supplies
141-3101     Office Supplies 400$  -$  4$  1.1%
141-3201     Vehicles, Gas 1,700$  -$  392$  23.0%
141-3501     Small Tools/Equipment 200$  -$  -$  0.0%

Subtotal , Supplies 2,300$  -$  396$  17.2%

Services
141-4101     Professional Services -$  -$  -$  #DIV/0!
141-4202     Postage -$  -$  -$  #DIV/0!
141-4301     Travel & Transportation 5,000$  -$  3,396$  67.9%
141-4501     Rents & Leases, Space 5,218$  1,209$  2,916$  55.9%
141-4801     Maintenance, Motor Vehicles 2,100$  -$  155$  7.4%
141-4801     Maintenance, Equipment 505$  -$  -$  0.0%
141-4901     Miscellaneous Services -$  -$  -$  #DIV/0!

Subtotal, Services 12,823$  1,209$  6,467$  50.4%
-$  -$  

Capital Out-Lay & Fixed Assets -$  -$  
141-4500     Capital Out-Lay/Fixed Assets -$  -$  -$  #DIV/0!

Total Enterprise Operations Expenses 32,621$  1,209$  15,254$  46.8%

Summary of Revenue vs Expenses:
Prior-Year Carry Over Funds 125,000$  -$  125,000$  
Total Revenue, Base, Grants & Enterprise 1,188,441$               169,836$  939,398$  79.0%
Total Expenses, Base, Grants & Enterprise 1,033,328$               105,889$  681,885$  66.0%

Fund Balance 155,113$  63,947$  257,513$  
Operating Reserves 30,113$  
Estimated Available Fund Balance 125,000$  
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Acronyms and Abbreviations 
AQP Air Quality Program 
AQS Air Quality System 
CO carbon monoxide 
CV Coefficient of Variation 
DQI Data Quality Indicator 
DQO Data Quality Objective 
EPA United States Environmental Protection Agency 
FEM Federal Equivalent Method 
FRM Federal Reference Method 
MQO Measurement Quality Objective 
NAAQS National Ambient Air Quality Standards 
NCore National Core Monitoring Network 
NIST National Institute of Standards and Technology 
NO nitric oxide 
NO2 nitrogen dioxide 
PE Performance Evaluation 
PQAO Primary Quality Assurance Organization 
PM10 particulate matter with diameter less than 10 microns
PM10-2.5 particulate matter with diameter between 10 and 2.5 microns 
PM2.5 particulate matter with diameter less than 2.5 microns 
ppb parts per billion 
QA quality assurance 
QAPP Quality Assurance Project Plan 
QC quality control 
SASS Speciation Air Sampling System 
SO2 sulfur dioxide 
WAQA Washington Air Quality Advisory 
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Introduction 
The Washington State Ambient Air Monitoring Network (Washington Network) is designed to 
collect vital air quality information for use by federal, state, and local air agencies as well as 
tribes, the research community, and the public.  These entities use the data collected within the 
Washington Network to make decisions that will have public health, economic, and political 
impacts.  Air monitoring data are never error free and always contain some level of uncertainty.  
Therefore, it is critical that ambient air monitoring data collected within the Washington 
Network are of known, acceptable, and comparable quality.  A firm understanding of the amount 
of inherent error associated with air monitoring data helps reduce the likelihood of decision 
errors by data users. 

In order to provide decision makers with data of known and acceptable quality, the Washington 
State Department of Ecology (Ecology) implements a quality system that governs the 
Washington Network ambient air monitoring activities.  This quality system, and Ecology’s role 
as the Primary Quality Assurance Organization (PQAO) for the Washington Network, is 
described in Ecology’s Quality Assurance Plan (QAP).  Ecology’s goal as the PQAO is to 
implement practices, such as consistency across measurement methods, which will help to 
reduce the amount of uncertainty associated with data collection.  EPA’s Quality Assurance 
Handbook, Volume II, provides principles that help PQAO’s achieve this goal: 

• Operation by a common team of field operators according to a common set of
procedures.

• Use of common standard operating procedures.

• Common calibration facilities.

• Oversight by a common quality assurance organization.

• Support by a common management, laboratory, or headquarters.

The quality assurance regulations set forth in 40 CFR Part 58 Appendix A have been developed 
to ensure that monitoring programs are planned such that decision makers understand the data 
quality requirements that are needed in order to determine compliance with the National 
Ambient Air Quality Standards (NAAQS), that checks are included to assess data quality, and 
corrective actions are in place to improve quality systems when needed.  Washington Network 
operations are carried out in accordance with these regulations for its Federal Reference Method 
(FRM) and Federal Equivalent Method (FEM), NAAQS-compliance monitoring.  In addition, 
Ecology has a goal to implement guidance, whenever practical, from the United States 
Environmental Protection Agency (EPA), Office of Air Quality Planning and Standards for these 
and other monitoring efforts within the Washington Network.   

The Air Monitoring Data Quality Assessment Report for the 3rd Quarter 2016 describes the 
quality of the data collected from July 1 through September 30, 2016.  
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Data Quality 
To provide decision makers with data of acceptable quality, EPA implemented the Data Quality 
Objective (DQO) process and established acceptance criteria for precision and bias.  DQOs are a 
set of performance measures used in data collection that specify the level of uncertainty (error) 
that the decision maker is willing to accept in the data.  By knowing how much uncertainty is in 
the data, especially data collected at locations that are at risk of being declared “nonattainment” 
or are already in nonattainment, decision makers are provided additional confidence to make 
informed policy decisions regarding the protection of public health and the environment.  DQOs 
are assessed through the use of data quality indicators (DQIs), which are the quantitative 
statistics and the qualitative descriptors used to interpret the degree of acceptability or utility of 
data to the user.  The DQIs are used to establish the Measurement Quality Objectives (MQOs).  
Data quality is assessed quarterly using the EPA’s AMP256 QA Data Quality Indicator Report, 
downloaded from EPA’s Air Quality System (AQS). 

MQOs are based on confidence intervals.  A confidence interval is a measurement of how 
accurate the measurement is.  There is a difference between the bias being 5 percent ± 10 percent 
as compared to the bias being 5 percent ± 1 percent.  Close attention to these intervals can be 
helpful in preventing data loss and providing decision makers greater confidence in the data and 
their decisions.  

Sampling Methods  

The assessment is divided into four categories:  Automated Data, Manual Data, 
Meteorological Data, and Washington Air Quality Advisory (WAQA) Data, and subdivided 
into monitoring methods specifying allowable uncertainty levels required to meet the DQOs. 

Automated, manual, and meteorological data are collected using EPA-tested and approved 
instruments that directly support rulemaking, enforcement, regulatory, or policy decisions.  The 
data also support research projects of significant national interest requiring the most formal 
DQOs, including detailed and rigorous quality control (QC) and quality assurance (QA) for legal 
and scientific defensibility.  Most instruments used in the collection of automated and manual 
data are listed as FRM or FEM.  

Data used for the National Air Monitoring Strategy require, at a minimum, routine QC and QA 
checks as required in the CFR.  Results from these checks are entered into the EPA AQS 
database and aggregated on quarterly, annual, and three-year intervals to assess precision and 
bias on a state and national level.  

WAQA and Air Quality Index (AQI) data are collected with a mix of non-FRM/FEM 
instruments to report air quality to the public in near-real-time.  However, one should use caution 
when using non FRM/FEM data to make decisions as there can be a greater degree of error 
inherent in the data. 
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Automated Data 

Data collected by instruments that continuously measure the ambient air are referred to as 
Automated Data.  Automated instruments are designed to measure specific pollutants, including 
ozone (O3), carbon monoxide (CO), nitric oxide (NO), nitrogen dioxide (NO2), sulfur dioxide 
(SO2), and fine and course particulate matter (PM2.5 and PM10, respectively).  Instrument 
calibrations are checked on a routine basis and the results are used to determine the quality of the 
data. 

Data Quality Indicators for Gaseous Pollutants 

One-Point QC Precision Estimate for Gaseous Pollutants (CV%) 

On a routine basis, QC checks are performed on the station analyzer to determine the calibration 
drift of the instrument.  The analyzer is challenged with gases traceable to National Institute of 
Standards and Technology (NIST) standards and the difference between the two is recorded by a 
data acquisition system and submitted to AQS. 

To determine the measure of mutual agreement among the QC checks, the coefficient of 
variation CV% (precision estimate) is calculated every quarter as described in the Monitoring 
Rule to assess the precision of the instrument.  Slight variations (or wiggle) in the precision is 
acceptable provided the data is not biased too high or low.  Large variations in precision are 
unacceptable and must be corrected.  

Bias Estimate (Bias) 

The bias estimate is the systematic difference (or noticeable jump) of the expected 
concentrations and the measured concentrations over time.  As described in the Monitoring Rule, 
bias estimates are calculated to determine if there is a systematic or persistent distortion of the 
data which causes error in one direction.  A positive (+) bias indicates that the instrument is 
measuring above the actual (true) value.  A negative (-) bias indicates that the instrument is 
measuring below the actual value.  A “±” symbol represents the instrument “straddles the line” 
and is neither biased positive nor negative. 

A continued bias in an instrument close to either side of “true value” is acceptable.  However, a 
continued bias nearing the limits on the MQOs should be corrected before variations in the 
precision result in the instrument failing to meet the MQOs. 

The one-point QC checks are submitted to AQS and aggregated by quarter, annual, and three-
year periods to determine if the DQOs are being met on a national level. 

Completeness (% Valid Data) 

Completeness is a term used to describe, in percentage, the actual amount of data collected 
compared to what was expected.  The percentage of valid data is the measure of data (averaged 
in hours) obtained from a monitoring instrument (that meets the MQOs) calculated against the 
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total number of hours in the calendar quarter and may include specific months or number of 
months in the year that must include valid data to determine if the DQOs were met.  The AQP 
data completeness goal is that at least 80 percent of the expected data be collected each calendar 
quarter.   

Loss of data occurs on occasion and may be a result of a calibration error, malfunction, power 
loss, telemetry communications, or operator error. 

Annual Performance Evaluations 

Performance evaluations are independent evaluations of the monitoring site operations conducted 
by AQP QA personnel.  Site evaluations are performed at all automated, manual, and 
meteorological monitoring sites and concerns noted.  The primary purpose of the evaluation is to 
provide an independent check to determine if the checks made by QA personnel agree with 
previous QC checks made at the site by automated or manual checks.  A large difference 
between the two may indicate an instrument or systematic problem. 

Ozone 

The MQO for the measurement of ozone is the precision estimate (CV%) and bias be within ± 7 
percent.   

Table 1.  DQI Results for Ozone Analyzers in Percentage 
  

Location 
AQS 

Number CV% Bias 
% Valid 

Data 

Anacortes 530570011 1.19 1.94 100 
Cheeka Peak 530090013 1.88 ± 1.36 97 
Cheney 530630001 1.00 ± 0.80 85 
Custer 530730005 0.73 ± 0.67 100 
Enumclaw 530330023 2.32 - 2.06 88 
Greenbluff 530630046 1.39 ± 1.07 99 
Issaquah 530330010 1.37 ± 1.12 100 
Kennewick, S. Clodfelter 530050003 3.48 ± 3.04 82 
Mt. Rainier, JVC 530530012 1.48 1.90 96 
North Bend 530330017 0.91 - 1.06 98 
Seattle, Beacon Hill (BH) 530330080 0.67 - 2.65 92 
Vancouver 530110011 2.02 - 1.71 90 
Yelm 530670005 1.24 - 2.00 97 
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Annual Performance Evaluations for Ozone 

An evaluation involves an independent assessment by AQP QA personnel who use independent 
equipment to challenge the station analyzer with gas concentrations at levels that best reflect 
ambient concentrations observed at the monitoring site.  The difference between the actual ozone 
concentrations (generated by the QA personnel equipment) is compared against the station 
analyzer response.  Two independent assessments are performed each year and the observations 
at each test level are averaged by year. 

The analyzers are challenged with independent gas concentrations (Levels 2–6) to best reflect 
ambient concentrations observed at the monitoring site.  The MQO for audit results is that the 
difference be within ± 7 percent for Levels 3–6 and within ± 1.5 ppb or ± 15 percent for Levels 1 
and 2.  QA staff was not able to perform an evaluation at Cheney due to instrument malfunction 
at the end of the ozone seasonal monitoring (May–September). 

Table 2.  Performance Evaluation Results for Ozone Analyzers in Percent Difference from 
Assessment Concentration 

      
Location 

Level 1 
4–6 ppb 

Level 2 
6–20 ppb 

Level 3 
20–40 ppb 

Level 4 
40–70 ppb 

Level 5 
70–90 ppb 

Level 6 
90–120 ppb 

Anacortes ∗ 1.33 ∗ ∗ 2.78 3.10 
Cheeka Peak ∗ 1.33 ∗ ∗ 5.47 6.30 
Cheney † † † † † † 

Custer ∗ - 6.25 ∗ ∗ 0.00 0.87 
Enumclaw ∗ - 4.00 ∗ 0.56 1.10 
Greenbluff ∗ - 0.67 ∗ ∗ 0.26 - 0.60
Issaquah ∗ 4.67 ∗ ∗ 1.25 0.90 
Kennewick, S. Clodfelter ∗ - 4.38 ∗ ∗ 0.93 - 2.40
Mt. Rainier, JVC ∗ 2.67 ∗ ∗ 2.27 2.20 
North Bend ∗ 0.67 ∗ ∗ 0.28 0.60 
Seattle, BH † † † † † † 

Vancouver ∗ 1.33 ∗ ∗ 3.60 4.30 
Yelm ∗ 11.33 ∗ ∗ 2.33 2.20 

∗ No evaluation performed at this level. 
† No evaluation performed during this quarter. 

Carbon Monoxide (CO) 

The MQO for the measurement of CO at the NCore (NC) sites is that the relative precision 
(CV%) and bias be within ± 15 percent.  For instruments measuring CO for NAAQS attainment 
(Seattle, 10th & Weller), the relative precision (CV%) and bias must be within ± 10 percent.  The 
table below represents the average precision and bias of the CO instruments in the Washington 
Network. 
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Table 3.  DQI Results for CO Analyzers in Percentage 
  

Location 
AQS 

Number CV% Bias 
% Valid 

Data 

Cheeka Peak (NC) 530090013 6.67 ± 6.11 76*† 

Seattle, BH (NC) 530330080 1.30 2.04 98 

Seattle, 10th & Weller (near-road) 530330030 4.17 - 5.07 61* 

∗ QC check failures. The instrument has been recalibrated. 
† Power outage events.  

Annual Performance Evaluation for CO 

An evaluation involves an independent assessment by AQP QA personnel who use independent 
equipment to challenge the station analyzer with gas concentrations at levels that best reflect 
ambient concentrations observed at the monitoring site.  The difference between the actual CO 
concentrations (generated by the QA personnel equipment) is compared against the station 
analyzer response. 

The NCore and near-road instruments are challenged with independent gas concentrations 
(Levels 1–5) to best reflect ambient concentrations observed at the monitoring sites.  The 
Spokane monitor is challenged at higher levels (Levels 5–8) due to the type of instrument being 
used. 

The MQO for performance evaluation results is that the difference be within ± 10 percent for 
Levels 3–8 and within ± 30 ppb or ± 15 percent for Levels 1 and 2. 

Table 4.  Performance Evaluation Results for CO Analyzers in Percentage 

Location 

Level 1 
20–59 
ppb 

Level 2 
60–199 

ppb 

Level 3 
200–899 

ppb 

Level 4 
900–2999 

ppb 

Level 5 
3000– 

7999 ppb 

Level 6 
8000– 

15999 ppb 

Level 7 
16000–

30999 ppb 

Level 8 
31000–

39999 ppb 

Cheeka Peak 
(NC) ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ 

Seattle, BH 
(NC) ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ 

Seattle, 10th & 
Weller ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ 

∗ No evaluation performed during this quarter. 
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Sulfur Dioxide (SO2) 

The MQO for the measurement of SO2 is the relative precision (CV%) and bias be within ± 10 
percent. 

Table 5.  DQI Results for SO2 Analyzers in Percentage 
 

Location AQS Number CV% Bias 
% Valid 

Data 

Anacortes 530570011 2.40 2.58 97 

Cheeka Peak 530090013 2.67 ± 2.20 93 

Seattle, BH 530330080 2.07 ± 1.76 98 

Annual Performance Evaluation Audits for SO2 

An evaluation involves an independent assessment by AQP QA personnel who use independent 
equipment to challenge the station analyzer with gas concentrations at levels that best reflect 
ambient concentrations observed at the monitoring site.  The difference between the actual SO2 
concentrations (generated by the QA personnel equipment) is compared against the station 
analyzer response. 

The analyzers are challenged with independent gas concentrations (Levels 1–6) to best reflect 
ambient concentrations observed at the monitoring site. 

The MQO for performance evaluation results is that the difference be within ± 10 percent for 
Levels 4–6, within ± 15 for Level 3, and within ± 1.5 ppb or ± 15 percent for Levels 1–2. 

Table 6.  Performance Evaluation Results for SO2 Analyzers in Percentage 
      

Location 
Level 1 

0.3–2.9 ppb 
Level 2 

3–4.9 ppb 
Level 3 

5–7.9 ppb 
Level 4 

8–19.9 ppb 
Level 5 

20–49.9 ppb 
Level 6 

50–99.9 ppb 

Anacortes 8.00 ∗ - 6.67 ∗ 2.00 ∗ 

Cheeka Peak † † † † † †

Seattle, BH † † † † † †

∗ No evaluation performed at this level. 
† No evaluation performed during this quarter. 
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Nitrogen Dioxide (NO2) 

The MQO for the measurement of NO2 is the relative precision (CV%) and bias be within ± 15 
percent. 

Table 7.  DQI Results for NO2 Analyzers in Percentage 
  

Location 
AQS 

Number CV% Bias 
% Valid 

Data 

Seattle, 10th & Weller 530330030 1.06 5.54 93 

Seattle, BH 530330080 5.58 6.21 97 

Tacoma, S 36th St. 530530024 6.37 ± 5.58 98 

Performance Evaluations Audits for NO2 

An evaluation involves an independent assessment by AQP QA personnel who use independent 
equipment to challenge the station analyzer with gas concentrations at levels that best reflect 
ambient concentrations observed at the monitoring site.  The difference between the actual NO2 
concentrations (generated by the QA personnel equipment) is compared against the station 
analyzer response. 

The analyzers are challenged with independent gas concentrations (Levels 1–6) to best reflect 
ambient concentrations observed at the monitoring site. 

The MQO for performance evaluation results is that the difference be within ± 15 percent for 
Levels 3–7 and within ± 1.5 ppb or 15 percent for Levels 1–2. 

Table 8.  Performance Evaluation Results for NO2 Analyzers in Percentage 
 

Location 
Level 1 

0.3–2.9 ppb 
Level 2 

3–4.9 ppb 
Level 3 

5–7.9 ppb 
Level 4 

8–19.9 ppb 
Level 5 

20–49.9 ppb 
Level 6 

50–99.9 ppb 

Level 7 
100-299.9

ppb

Seattle, 10th & 
Weller, near-road ∗ ∗ ∗ ∗ ∗ ∗ ∗ 

Seattle, BH ∗ ∗ ∗ ∗ ∗ ∗ ∗ 
Tacoma, S 36th St. ∗ ∗ ∗ ∗ ∗ ∗ ∗ 

∗ No evaluation performed during this quarter. 
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Nitric Oxide (NO) 

The MQO for the measurement of NO is the relative precision (CV%) and bias be within ± 15 
percent. 

Table 9.  DQI Results for NO Analyzers in Percentage 
  

Location 
AQS 

Number CV% Bias 
% Valid 

Data 

Cheeka Peak (NC) 530090013 1.83 1.05 83 

Seattle, BH (NC) 530330080 1.44 1.85 97 

Performance Evaluations for NO 

The MQO for performance evaluation results is that the difference be within ±10 percent for 
Levels 6–7, within ± 15 percent for Levels 3–5, and ± 1.5 ppb or ± 15 percent for Levels 1–2. 

Table 10.  Performance Evaluation Results for NO Analyzers in Percentage 
       

Location 
Level 1 

0.3–2.9 ppb 
Level 2 

3–4.9 ppb 
Level 3 

5–7.9 ppb 
Level 4 

8–19.9 ppb 
Level 5 

20–49.9 ppb 
Level 6 

50–99.9 ppb 
Level 7 

100–300 ppb 

Cheeka Peak ∗ ∗ ∗ ∗ ∗ ∗ ∗ 

Seattle, BH ∗ ∗ ∗ ∗ ∗ ∗ ∗

∗ No evaluation performed during this quarter. 

Data Quality Indicators for Particulate Pollutants 

Bias Estimate (Bias) 

The bias estimate is the systematic difference of the expected flows and the measured flows over 
time.  As described in the Monitoring Rule, bias estimates are calculated to determine if there is 
a systematic or persistent distortion of the data which causes error in one direction.  

Instrument flow rates can fluctuate over time.  A one-point flow rate verification (QC check) of 
the instrument is performed, at a minimum, every 30 days.  The objective of the QC check is to 
measure the true flow rate of the instrument, using NIST traceable standards, while recording the 
indicated flow rate of the instrument.  The difference between the two is calculated (in 
percentage) to determine how close to “true” the indicated flow is.  A positive (+) bias indicates 
that the instrument flow rates are operating above the actual (true) value while a negative (-) bias 
indicates that the instruments flow rate is below the actual value.  A “±” symbol indicates that 
the instrument “straddles the line” and is neither positively nor negatively biased.  The checks 
are aggregated by quarter, annual, and 3-year periods. 
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One-Point Flow QCs Precision Estimate for Particulate Pollutants (Average % D) 

Every 30 days, a one-point flow rate verification (QC check) is performed on particulate 
instruments by measuring the actual and indicated flow of the instrument.  The actual instrument 
flow is measured by the station operator using NIST-traceable standards.  The difference 
between the actual flow and the indicated instrument flow is calculated and recorded by the 
station operator and submitted to the AQS.  

Semi-Annual Flow Rate Audits (Audit % D) 

In addition to monthly QC checks, an independent flow rate audit is performed by QA personnel 
on a semi-annual basis.  The objective of the auditor is to measure the actual flow rate of the 
instrument using an independent, NIST-traceable standard, while recording the indicated flow 
rate of the instrument.  The deviation between the two flows is calculated, recorded, and 
submitted to AQS.  

Fine Particulate Matter (PM2.5 FEM - Continuous) 

The MQO for the measurement of PM2.5 using an FEM instrument is that bias and precision 
(Average % D) be within ± 4 percent.  Audit results (Audit % D) must be within ± 4 percent and 
the Design Flow must be within ± 5 percent.  The bias for BAM at Toppenish did not meet the 
MQO due to heavier dependence on the difference between assessed and indicated flow rates in 
the two quality checks. Typically, at least three quality checks are performed quarterly. 

Table 11.  DQI Results for Continuous FEM PM2.5 Monitors in Percentage 
    

Location 
AQS 

Number 
Average 

% D Bias 
Audit 
% D 

% Valid 
Data 

Anacortes (BAM 1020) 
established 7/1/2016 530570011 0.44 ± 1.57 1.21 98 

Bellingham (1405F TEOM) 530730015 1.27 2.00 - 1.32 98 

Bremerton (8500 TEOM) 530350007 - 0.04 ± 0.87 0.00 97 

Darrington (8500 TEOM) 530610020 1.83 1.15 ∗ 89 
Ellensburg (1405F TEOM) 
discontinued 530370002 - 0.33 - 0.33 - 0.33 98 

Ellensburg (BAM 1020) 
established 8/17/2016 530370002 - 1.18 - 1.18 1.21 92 

Kent (8500 TEOM) 530332004 0.73 1.33 0.33 98 

Lynnwood (8500 TEOM) 530610005 - 0.49 ± 1.04 - 2.92 99 

Marysville (8500 TEOM) 530611007 0.05 ± 0.70 - 2.91 92 

Marysville (collocated) (8500 TEOM) 530611007 0.67 1.10 - 2.60 99 

Seattle, 10th & Weller near-road (8500 TEOM) 530330030 0.00 ± 0.39 ∗ 99 

Seattle, BH (NC) (8500 TEOM) 530330080 - 1.64 - 2.18 0.67 97 
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Table 11.  DQI Results for Continuous FEM PM2.5 Monitors in Percentage 
    

Location 
AQS 

Number 
Average 

% D Bias 
Audit 
% D 

% Valid 
Data 

Seattle, Duwamish (8500 TEOM) 530330057 - 0.71 ± 1.38 - 1.96 99 

Spokane, Augusta (BAM 1020) 530630021 0.82 ± 3.21 ∗ 100 

Tacoma, South 36th St. (BAM 1020) 530530024 0.21 ± 1.62 - 0.59 99 

Tacoma, South L St. (8500 TEOM) 530530029 - 0.16 ± 0.59 - 1.64 99 
Toppenish (BAM 1020) 
established 8/1/2016 530770015 - 0.88 ± 6.45 ∗ 96 

Vancouver 84th Ave. (BAM 1020) 530110024 - 0.12 ± 0.67 - 1.18 70†‡ 
Wenatchee, 5th St. (1405F TEOM) 
discontinued 530070011 ∗ ∗ ∗ 92 

Wenatchee, 5th St. (BAM 1020) 
established 7/17/2016 530070011 0.64 ± 3.91 - 2.34 96 

Yakima S. 4th Ave. (BAM 1020) 530770009 - 0.15 ± 0.50 0.00 92 

∗ No evaluation performed during this quarter. 
† Failed QC checks. The instrument has been recalibrated. 
‡ Performed 72-hr zero test on the new BAM and replaced the old one for annual service. 

Particulate Matter (PM10 FEM - Continuous) 

The MQO for the measurement of PM10 using an FEM instrument is that total bias be within ± 
10 percent; precision (Average % D) and performance evaluation results (Audit % D) be within 
± 4 percent.   

Table 12.  DQI Results for Continuous FEM PM10 Monitors in Percentage 
    

Location 
AQS 

Number 
Average 

% D Bias 
Audit 
% D 

% Valid 
Data 

Colville, E. 1st St. 530650005 - 0.98 ± 2.94 ∗ 100 
Kennewick 530050002 1.03 ± 2.57 ∗ 100 
Spokane, Augusta 530630021 0.24 ± 0.95 ∗ 99 

Yakima S. 4th Ave. 530770009 0.84 ± 4.51 - 3.00 100 

∗ No evaluation performed during this quarter. 

Manual Data 

Manual data refers to filter-based monitoring methods which require an operator to physically 
install and retrieve sample filters.  Particulate matter is collected on a sample filter over a 24-
hour period.  After sampling has been completed sample filters are collected by the operator and 
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sent to the Manchester laboratory for gravimetric analysis.  Depending on the method used at the 
monitoring site, the instrument is designed to selectively collect particulate matter at a specific 
flow rate on scheduled days. 

One-Point Flow Rate Bias Estimate (Signed Bias) 

Manual data monitoring methods require accurate flow rate measurements in order to accurately 
determine pollutant concentrations.  Particulate matter concentrations are calculated by the mass 
of the sample on a filter divided by the volume of air.  The volume of air is calculated by the 
flow rate of the instrument over the elapsed sampling time.  Instruments are calibrated to operate 
at a designed flow rate.  Differences in flow rates affect actual concentrations.  Figure 1 
illustrates how a four percent difference in flow rate impacts the actual concentration of a PM2.5
sample. 

Figure 1.  Graph illustrating how flows impact actual concentrations 

Instrument flow rates can fluctuate over time.  Therefore, a one-point flow rate verification (QC 
check) on the instrument is required every 30 days.  The objective of the check is to measure the 
true flow rate of the instrument using NIST-traceable standards while recording the indicated 
flow rate of the instrument.  The difference between the two is calculated (in percentage) to 
determine how “true” the indicated flow is.  A positive (+) bias indicates that the instrument flow 
rate over time is operating above the actual (true) value.  A negative (-) bias represents the 
instruments flow rate is below the actual value.  A “±” symbol represents the instrument 
“straddles the line” and is neither positively nor negatively biased. 

One-Point QC Precision Estimate for Particulate Pollutants (% D) 

Monthly QC checks are performed on the instrument by monitoring personnel.  The difference 
between the actual flow and the indicated instrument flow is calculated, recorded, and submitted 
into the AQS. 
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Semi-Annual Flow Rate Audits (Audit % D) 

In addition to monthly QC checks, an independent flow rate check is performed by QA personnel 
on a semi-annual basis.  The objective of the auditor is to measure the actual flow rate of the 
instrument using independent NIST traceable standards while recording the indicated flow rate 
of the instrument.  The deviation between the two flows is then calculated and submitted to the 
AQS. 

Fine Particulate Matter (PM2.5 FRM - Daily) 

The MQO for the measurement of PM2.5 using FRM method sampling is that total bias be within 
± 10 percent; precision (Average % D) and performance evaluation results (Audit % D) be 
within ± 4 percent.   

Table 13.  DQI Results for FRM PM2.5 Samplers in Percentage 
    

Location 
AQS 

Number 
Average 

% D Bias 
Audit 
% D 

% Valid 
Data 

Seattle, BH 530330080 - 2.41 - 4.10 - 1.01 97 

Tacoma, South L St. 530530029 - 0.80 - 1.02 - 3.14 96 
Tacoma, South L St. 
(collocated) 530530029 - 1.26 - 1.80 - 2.34 100 

Yakima S. 4th Ave. 530770009 1.88 3.90 - 0.83 87 

Precision Estimate for Manual and Continuous Collocated Samples (PM2.5, PM10) 

Precision for manual and automated particulate method sampling is estimated using collocated 
sampling.  Unlike the gaseous criteria pollutants where one can use a standard of a known 
concentration to estimate instrument precision, duplicate measurements are made on-site for 
comparison.  The precision (CV %) should be within ± 10 percent for the FRM and TEOM.  
Note that the relatively low ambient PM2.5 concentrations and the limited number of collected 
samples (every 12 days) at Tacoma South L St. may yield high imprecision that can be 
challenging to meet the recommended acceptance range. 

Table 14.  Precision Estimates for Collocated Samplers in Percentage 

Location Method-Instrument AQS 
Number CV% 

Marysville 181-TEOM 8500 530611007 10.68 

Tacoma, South L St. 145-FRM PM2.5 530530029 20.75 

Seattle, BH 127-PM10 Coarse 530330080 ∗ 
∗  No collocation for monitoring method. 
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PM2.5 Chemical Speciation Network 

The Chemical Speciation Network (CSN) is a national network of sites used to determine, over a 
period of several years, trends in concentration levels of selected ions, metals, carbon species, 
and organic compounds in PM2.5.  Flow checks are performed by station operators every 30 days 
and submitted to a national repository contracted by OAQPS.  

In addition to monthly QC checks, an independent flow rate audit is performed by QA personnel 
on a semi-annual basis.  The primary objective of the audit is to measure the true flow rate of the 
instrument using independent, NIST-traceable, standards while recording the indicated flow rate 
of the instrument.  The deviation between the two flows is calculated.  The MQO for the CSN is 
that the results be within ±10 percent.  Note that the Beacon Hill station is equipped with a Super 
SASS sampler that has two extra flow channels. 

Table 15.  Audit Results for Speciation Samplers in Percentage 
      

Location 
AQS 

Number 
SASS CH 1 
Audit % D 

SASS CH 2 
Audit % D 

SASS CH 3 
Audit % D 

SASS CH 4 
Audit % D 

URG 
Audit % D 

Seattle 10th & Weller 530330030 ∗ ∗ ∗ 
Seattle, BH 530330080 - 4.15 - 5.44 - 4.62 - 2.33 - 2.1

Tacoma, South L St. 530530029 2.84 2.57 2.0 

Yakima S. 4th Ave. 530770009 - 2.94 - 1.15 1.0 

∗ No evaluation performed during this quarter. 

Meteorological Data 

To ensure data of sufficient quality for modeling applications and permitting use, EPA guidelines 
for continuous monitoring for Prevention of Significant Deterioration (PSD) are followed for 
wind speed (WS), wind direction (WD), ambient temperature, ambient pressure (PA) and 
relative humidity (RH). 

Table 16.  Data Capture for Meteorological Parameters 
Location AQS Number WS WD AT PA RH 

Cheeka Peak 530090013 99 99 99 99 99 
Colville, E 1st St. 
Established on 5/20/16 530650005 26* 26* 100 --- --- 

Enumclaw 530330023 98 98 97 --- --- 
Kennewick 530050002 100 100 100 --- --- 
North Bend 530330017 100 100 100 --- --- 
Omak 530470013 99 99 100 --- --- 
Seattle, 10th & Weller 530330030 100 100 99 --- --- 
Seattle, BH 530330080 100 100 100 100 100 
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Table 16.  Data Capture for Meteorological Parameters 

Location AQS Number WS WD AT PA RH 
Spokane, Augusta 530630021 100 100 100 --- --- 
Tacoma, 36th St. 530530024 100 100 100 --- --- 
Tacoma, Tower Dr. 530531016 100 100 100 --- --- 
Toppenish 530770015 96 96 99 --- --- 
Vancouver, Blairmont 530110011 94 94 95 --- --- 
Wenatchee 530070011 100 100 100 --- --- 
White Swan 530770016 100 100 100 --- --- 

∗ Anemometer malfunctions.  It was corrected in September 2016. 

Washington Air Quality Advisory Data 

Light Scattering of Fine Particulates (Nephelometer) 

The AQP uses a large network of instruments to report PM2.5 air pollution information to the 
public in in near “real time” via its WAQA that can be found on its public website.  The majority 
of these instruments (nephelometers) measure light scattering of particulates, not PM2.5 directly.  
Ecology and its partners follow EPA guidance to use nephelometers to report “FRM-like” PM2.5 
data.  Because nephelometers are not an FRM or FEM, PM2.5 data collected using nephelometers 
cannot be used for NAAQS compliance determinations.  The data are displayed in “near real 
time” on Ecology and EPA websites for public information. 

Table 17.  Completeness Results for Nephelometers 

Location 
AQS 

Number 
% Valid 

Data 

Aberdeen 530272002 100 
Bellevue 530330037 100 
Cheeka Peak 530090013 99 
Chehalis 530410004 100 
Chelan 
established 9/1/2016 530070007 99 

Clarkston 530030004 100 
Colville, E 1st St. 530650005 41* 
Dayton 530130002 66* 
East Wenatchee 530170018 92 
Ellensburg 530370002 100 
Kennewick 530050002 72* 
Lacey 530670013 95 
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Table 17.  Completeness Results for Nephelometers 

Location 
AQS 

Number 
% Valid 

Data 

LaCrosse 530750005 100 
Leavenworth 530070010 83 
Longview 530150015 100 
Mesa 530210002 100 
Moses Lake 530251002 96 
Mount Vernon 530570015 100 
Neah Bay 530090015 67† 
North Bend 530330017 100 
Omak 530470013 41‡ 
Port Angeles 530090009 80 
Pt. Townsend 530310003 81 
Pullman 530750003 100 
Puyallup, 128th Ave. 530531018 100 
Ritzville 530010003 97 
Rosalia 530750006 96 
Seattle, South Park 530331011 50* 
Shelton 530450007 100 
Spokane, Monroe 530630047 100 
Sunnyside 530770005 100 
Tacoma, Alexander Ave. 530530031 100 
Taholah 530270011 100 
Toppenish 530770015 81 
Twisp 530470009 100 
Walla Walla 530710005 59* 
Wellpinit 530650002 92 
White Swan 530770016 100 
Winthrop 530470010 77* 
Yacolt 530110022 87 

∗ Failed QC checks.  The instrument has been recalibrated. 
† Instrument malfunction.  

Installed a new nephelometer on 9/20/2016. 
‡ Instrument out of calibration. 

Removed and discontinued on 9/30/2016. 

Note:  No QA evaluations are performed on nephelometers. 
The quality of the data is not assessed. 
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