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PARTICULATE MONITORING NETWORK DATA
- 1971 -

[. INTRODUCTION

in 1969, the Division of Air Poilution Control, Air Quaiity Evaluation Unit, installed a network of
high volume sampiers at various sites throughout the state to evaluate the quantity and quality of
perticulate matter pollution in Arizona atmospheres. Reports have been published of findings for the
years 1969' and 19702

This rep;rt describes the results of centinued operation and expansion of the network monitoring
system for the calendar year 1971,
., SAMPLING METHODS
A, Equipment Usad
Procedures and equipment utilized are described in ** Particulate Manitoring Network Data .|969“.1
B. Sampling Sites

fn 1969 and 197C, sampling sites were classified into source related areas. In 1971, howevar,
classifications were estahlished according to project. These included the following:

[. Source-oriented Ambient Surveillance

Ajo Davis Dam San Manuel

Clarkdale Douglas Superior

Claypool Florence Winkelman

Clifton {East Plantsite) Paul Spur Joseph City
Riltito

2. Population-oriented Surveillance

Flagstaff Yuma

3. Background Surveiliance

Holbrook Montezuma Castle Nat'l. Monument Tuba City
Lachee Organ Pipe Cacws Nat'l, Monument

These sampling locations are illustrated on Figure 1.




FIGURE 1

1. Ao 11
2. Clarkdale 12
1. Claypoal 13
4, Clifton i4
5, Gavls Dam 15
6. Douglas 16
7. Flagstaff 17
3, Florencs 18
9. Helhrook 19
10, Juseph City 20
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1. FINDINGS

A. Total Suspended Particulates

i
The results are summarized in Table | and Figure 2.

The highest annual gecmetric mean was 303 ug/m‘3 at Douvglas-ESE3Z, due to the sampler's prox-
imity to the copper smetter and to heavy vehicular waffic.

3 .
The State Anaual Standard, 70 ug/m° was exceeded at these stations:
Sourese-Oriented Population-Oriented Background

Ajo ' Yuma Holbrooi
Ciaypool

Douglas - ESE 3

Douglas - NE |

Florence

Paul Spur - ENE 2

Rillito

San Manuel

Superior

Winkelman

The sampler at Holbrook was located at ground ievel on a barren, dusty field. Ewvidently this
caused the relatively high congentrations for a background station. This sampler will be moved
to a more desirable site in Holbrook or Winslow.

Data for Clifion and San Manuel are relativaly low for source-oriented stations because of the
sampler tocatiens, The bases for this conclusion are meteorclogical data. If better sites for
sampling stations become available, these samplers will be relocated.

The Z4-hour standard was exceeded at all stations except Montezuma Castie National Monument
which is a background site for the Clarkdale area.

Figure 2 is a comparison of 1969, 1970 and 197! data, Annual geomatric means for Clarkdate,
Fiagstaf, Holbrook, Joseph City, Lechee, Montezuma Castle National Monument, Faul Spur,
Riltito, San Manuel, Tuba City and Winkeiman were not plotted on Figure 2, because of insuf-
ficient data in 1970 or 1971. All locations show little change c:xcei)t Superior where there was a
reduction from 213 ug/m3 during the first half of 1971 to 96 vg/m” during the last half of 1971,
The copper smelter in Superior was shut down in the summer of 1971,

There was very little increase in particulates concentrations at Davis Dam in 1971, The Mohave
Fower Plant, 4 miles SSW of Davis Dam, began production in late 1970,
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TOTAL SUSFENDED PARTICULATES
Micrograms per Cubic Meter

971
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TABLE 1

GEOMETRIC MAXIMU M MINIMUM NUMBER OF STANDARD GECQM.
LGCATION MEAN 24-HOUR AVERAGE | 24-HOUR AVERAGE SAMFPLES DEVIATION
Ajo 75 588 17 ig 2.4
Ciarkdlale 63 388 24 30 1.8
Claypool! t44 391 41 31 1.7
Ciifron 43 692 16 45 i.9
Davis Dam 33 29 9 51 2,1
Douglas - ESE3 303 438 188 10 I.4
Douglas - NE| 18 362 49 27 i.6
Flagstaff 50 {52 24 23 1.5
Florence 124 438 33 49 1.7
Holbrook 96 209 40 9 1.7
Joseph Tty 67 325 27 25 2.1
L.echee 3 136 7 |7 2.4
Montezuma Castle 21 49 7 22 2.0
Organ Pipe 34 2 15 i3 i.6
Paul Spur « ENE2 86 245 44 (0 1.6
Paul Spur - NW2 50 88 22 10 I.5
Ritlito 133 668 37 22 2.0
San Manuel! 74 &1 35 9 l.6
Superior ~ w/smelter 213 758 97 26 1.6
Superior- no smelter 9% 203 31 25 i.5
Tuba City 46 216 14 8 2.1
Winkelman 12 270 27 31 .6
Yuma 94 673 41 46 1.9

STATE AR QUALITY STANDARDS -
24-hour zverage - limlt of 100 micrograms per cubic meter
Annual geom. mean - {4mit of 70 micrograms per cubic meter

Arlzona State Department of Health
Bivision ot Air Pollution Cantral

June 1972
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FIGURE 2

TOTAL SUSPENDED PARTICULATES

{969 - 1970 - 1971
Micrograms per Cubic Meter
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B. Specific Constituents of Particuiate Matier

A summary of the data is shown in Table 2.

N

]
Benzene Soluble

The highest annual average concenvation was (1.8 i.ig/m3 at Douglas-ESE3 (U.S. Customs
Bidg.) which is close to the 10,4 and 10.6 averages for 1969 and 1970, respectively. This
was probably due to the sampler's proximity to heavy vehicular traffic at the Customs Building.

Nitrates
-

The highest annual average was 2.1 at Davis Dam, a 50% increase abeve the 1970 average.
This probably reflects the operation of the Mohave Power Plant which emits ameng other
substances, nitrogen exides.

Florence, which was highest in nitrates in 1970 av 2.}, was second highest in 1971 at |.6.
This again may be the result of fertilizing with ammonia and ammonium compounds in the
Florence area,

Sulfates

Douglas-ESE3, was highest in sulfates at 14,7 ug/m3 in 1971, as compared to 1.3 in 1970,
Claypoo!l, which was highest in 1970, at 12.3 was second highestin 1971 at 9.3, The sources
of sulfates were the local copper smelters,

Metals

In general, the metals with highest concentrations were copper, iron, lead and zinc, These

were primarily due to copper smelter emissions. Of these metals, lead is the most significant
from the standpoint of health effects. At Douglas-ESE3, the average concentration was

2.1 ug/m3 which is 40% higher than the Califarnia State Standard, 1.5 ug/m3. Ar Douglas-ESE3

there are two contributing seurces of tead - the smelter and vehicular waffic,
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SULFUR DIOXIDE MONITORING NETWORK DATA
1971
INTRODUCTION

During the year 1971, the Air Quélity Section of the Arizona State Divi-
sion of Air Pollution Control continued statéwide surveillance of sulfur dioxide
(502) concentrations in ambient air.

This surveillance began in 1969. Reports describing the 1969 and 1970
network studies have been.published.(l)(z)

Beckman Instrument Models 906 and 906A SO, analyiers and Bristol Model
760 Dynamas;er strip chart recorders were used to continuously measure and
record SOy concentrations at all 1ocati§ns except Davis Dam,

At Davis Dam, a Research Appliance Company Model 2333-A gas bubbler sam-
pler was used to collect 24-hour samples which were analyzed at the Arizona
State Health Laboratory in Phoenix. The West & Gaeke method was employed for
sampling and analysis. The sampling frequency was every 7 days.,

Figure A illustrates SO, monitoring network imstrument locations. It
should be noted that these locationms are mot to be interpreted as sites of
maximum concentrations of S0,. The locations were chosen for accessibility,
economy and convenience.

Data for Superior was not reduced and summarized since the local copper

smelter was shut down permanently in the middle of 1971.

MONITORING RESULTS

Table 1 summarizes the 1971 data by annual average, maximum 3- and 24-
hour averages, and percent data recovery. For comparison purposes, Table 2
lists the State and Federal ambient air quality standards for 50,.

Long range trends are illustrqted in Table 3, a list of anmual average
concentrations for 1969 through 1971; In some cases the annual averages are
based on less than 12 months of monitoring data.

-1 -
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1971 Sulfur Dioxide Monitoring Network
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Table 1

SUMMARY OF 1971 S04 MONLITORING NETWORK DATA
(Concentrations in Micrograms Per Cubic Meter)

Annual Average Maximum Concentrations: Data
Location Concentration 3-Hr. Avg. 24-Hr, Avg, Recovery, %

Ajo 50 1412 431 22,1
Claypool 46 2620 358 30.5
Clifton 110 8996 3261 40.3
Davis Dam o(a) - 0 96.1
Douglas-ESE3 57(b). 2317 457 85.3
Douglas-NE1 55(¢) 4914 633 86.3
Hayden -~ 336(D) , 7413 2136 92.7
San Manuel 101 9151 6628 75.2
Winkelman 23(e) 2141 421 76.0

(a) Zero is defined as less than 4 micrograms per cubic meter, the minimum detect-
able limit, '

(b) Based on the monitoring period, 1-1-71 to 4-29-71. Sampling station closed
on 4-29-71.

(c) Based on the monitoring period, 4-29-71 to 12-31-71, Sampling station opened
on 4-29-71,

{(d) Based on the monitoring period, $-28-71 to 12-31-71. Sampling station opened
on 9-28-71.

(e) Based on the monitoring period, 1-1-71 to 9-28-71. Sampling station closed
on 9-28-71.



Table 2

805 AIR QUALITY STANDARDS
(in micrograms per cubic meter)

Annual 3-Hr. 24-Hr,

Standard Average Average Average
State of Arizona 50 1300 260
Federal Primary 80 -- 365
Federal Secondary 60 1300 260




Table 3

ANNUAL AVERAGE SOo CONCENTRATIONS - 1969-71
(Concentrations in Micrograms Per Cubic Meter)

Location 1969 1970 1971
Ajo , 98 189 50
Claypool 147 48 46
Clifton 90 135 110
Davis Dam - - 0
Douglas ESE3 64 44 57
Douglas ENE4 109 51 55
Douglas NE1 -- -

Hayden 377 481 336
San Manuel 147 113 101
Winkelman -- 48 23
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