MAPIS/PCN ACID RALN PRECIPITATION
MONITOHING DATA BASE

by
K. Centlesan!
J.V. Zidex?
A.R, Olsen?

Technical Report ¥o. 19

Augast 1985

1. The Univecrsity of Washisgton
2. The Vnlversity of British Columhia
3. Battelle Paocific Nocrthwesl Laboratery



FAPIS/PCN  ACID RAIN PRECIPITATION
MONITONING DATA BASE

R. Gentleman, University of Weshisgton
J.V. Lidek, University of Beitish Columbia

A.R. Oluen, Battelle Pacific NWorthwest Ladoratory

August, 1585



ABSTIACT: This reporte wurveys Lhe Acid Ucposition 3ysteam (ADE) which is
epeacated by Lhe Dattolle Facific Nocrthwest Ladoretory (PSL) asd which
integrales Lthe data from a nuaber of wel acld depoalition sonitoring networks.
And it presents & detalled description of a data set malntained at the
University of Beitish Columbia, MAPIS/PCH data, which Bas been derived from

the PNL datadase.



1, 1NTRODUCTION. This regort has two alms. Pirst It surveys the Acld
Depositica System (ADS), operated by the Battelle Pacific Northwest Ladovelory

(PEL), wirich integrates the dats from & mmber of pacticipating wet, acldic
deposition sonitoring networks. In particular, we review a publication of
Matscn and Olsen (1984) of the POL which descridbes in detall the systea and
the data sccusulating from it. The sase document alse provides a code sasual
for usecs of he ADS data Dase.

The second goal of this present repoct is & detalled description of &
data set which has been derived by reduction from & pacent subset of Lhe ADS
data base supplied by the PNL. These data are for a six year poricd and
obtained from the MAPIS/PCN network located in the Northeastorn United
States. They are currently in & permitted data file maintained by the
Statistical Consaiting and Research Laborstory of the Departsent of Statistics
st the University of British Columbia (UBC). The file's name is:

SCCAIACID.COMPS,

The vest of this section consists of a review of ADSE and an overview of
the MAPIS/PCHN network while Section 2 glves & detalled account of the USC data
file. Appendices A and B complete the report by providisg dackgrownd
information neoded to interpret the data in the flle,

EPOETING. This system

has been estadlizhed at the Battelle Pacific Sorthwest Laderatory (PWL) for
the Envicorsental Protectica Agency (EFA) of the United States. It was

established Lo provide & source of deposition monltoring data for Lhe genersl



tesvarch community and statistice about acidic depositicn In Nosth Asecice.
T™™e deta (rom several sonitoring setworks are ialegroted under a common format
to make access conwenlont. A data base managesent system has Seen developed
for the ADS at the PNL. Watson and Olsen (1984) have prepared for the EPA,
under & Related Services Agreement with ODepacrtsent of Energy of the United

States, & description of thiz systes iocluding a user's mamal,

The ADS incorporates and updatez sz mew data Becomes available, data
feom a nusber of distinct moaltocing networks, Sew data are oblained using
quality coatrolled procedures by the particlpating networks whe regularly
submit theicr latest cesults Lo Lhe PHL by seoans of standacdized input
procedures. Chasgea in the opecation of any metwork are cecorded as part of

the data Sase,

The nelworks reprosontad In the ADS are togetdar broadly reprecentative
of North American deposition areas. The CASSAF ssd NADF networks,
cespeciively, cover Canada and the whole of the centinental United States
outside of Alazka. The other networks sre more focumsed. The APN, AFLOS-C
td APIOE-D networks are lecated, except for » single AFN statlon is Northem
Saskatchewan, east of Manitoba is Canada; these staticas tend Lo be
concentrated in Southern Ontarie. The remalining networks, MAPIS/PON,
EPRI/SURE, UAPSP and GLAD ere found io the North Eastern Unlted States.

The operation of the various setworks differ in detall. The lists of
measured chemical componentis vary L0 sose extent. Collectlon isstrusents snd
the mossuresent labocatories also vary, Some notwerks are tise Sased and give

weekly or sonthly ecowmulations while others Like the MAFIS/PCE glive daily
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values during and omly duelng pecrlods of precipitation. But the ADS Data Sase
wnlfies the data by encoding missing valves, by cupplyling eeparate data flles

for such things as site/notwork characteristics and changes, and 20 on.

1.2 FEN MAPIS/ICE DATA SET. The PNL has provided a subset of the ADE data
base to a group of investigators at the University of British Colusbia (URC).
T™his reseacch group on scid raln is supported by the STAM Institute for
Mathematics and Soclety (SIM5) through a Co-operative Rosearch Agreement with
the KPA. The data derive from the nine ztations of the MAFIS/PCN netwock.
foughly & years of vecord up Lo the end of 1982 are included, The duretion of
the record varlies from station-to-station but iz excepticoally for lta

dueation a3 a quality dally precipltation network.

T™is dete sebl has been conslderably sioplified without less of
information by deleting the redundant entries which were needed Lo integrate
it into the ADS Dats Base, The result is abdout ¢ megabytes in length and much
loss expenszive to use in terms of computing costs than the original. Some of
the character codes wore changed Lo make the dats Fortran readable om UBC's
184 compatible, Andahl sain-frase comguter. Fimally the data sebt wvas
reformatted Lo make it more intelligidle {(though less compact) Lo prospeclive
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1.3 QVERVIEW OF THE MAPIS/PCN WETWORK.

The MAPIS Frecipitation Chesmistey Network (MAFIS/PCN) waz initiated in
1976 with the objeative of creating » long-term high-quality dats dase for the
development of reglonal transport and depositicn sofels (MAFIS 1982). Thls
nine-station network covers the noctheastern United States (seo Fligure 1) and
wag chosen to maximize information on regiomal precipitation chemlstry,
subject Lo the constraints of financlal limitations on the nusber of statlions
and the geographical location of skilled cperating growps.

Precipitation sssplea are citained on an event dasls, “event™ Being
defined as any 24.peciod during which precipitation occurred. Overall network
coordimation and centeal analytical ladocatory opecation is pecformed by the
Paciflie Northwest Laboratory of the Department of Energy. The characteristics
and protocol of the netwock are ceported by Rothert and Dasa (1%8)) and in

other sinilar perlodic sumsary reporis.

SECTION 2. A DESCRIPTION OF THE DATA

This sectiom consists of two parts. Part 1 descridbes in detall the
form and meaning of the shoctened data recocds. Part 2 explaina what
components of the ociginal records were deleted and vy, This sectlon draws
heavily on Watson and Qlsen (1534), The latter reference should e consulted

for a more cosplete presentation of the dotalls,



2.1 A DESCRIPTION OF THE QUTFUT RECORD

A list of the fields and the columns they occupy iz glven in Appendix
A, Table 4. Each record corresponds to a single precipitation event., The
record consists of two parts. The ficst part is contalned im colusn 1 through
§7 and contains general information about the evemt, Colusms 68 through 202
contaln the 15 COMPONENT-RESULTS records, Each of these records contalns the

value for that chemical coaponent of the sasple.

ADE  1DENT

T™his 6 charscter fleld has 2 parts. The first part 1o & 4 charscter
eite identification number given to the site by ADS. See Table 1 of Appendix
A for a list of the MAPIS/PCN sites,

The seccod part 19 & two digit sumbor. Every tise the protocel changes
at that site this nusber iz incrememted by one. See Table 2 of Appendix A for
A list of the protocol changes.

REF-DATE

T™is is an 8 diglt flold wvhilch indicates the time of the end of the
event. A different fleld in the record glves the hours of reinfall so the
Lise of the start of the event could alszo Be calculated, The ficrst, mext,
third and last two digits indlcate respectively, the year, the sonth, the day
and the hour.



AT-LAD-DATE
This is o & digit field vhich gives the date at which Lhe sasple

reached the laboratory, This fleld is formaliy ldentical te that of the REF
DATE, without the last twe digits which indicate the Bours (YYMMID) in the

latter case.

FRECIPF OCCUR
Thie cow charsctor indicates whether or not a messure of the quantity

of precipitation is avalledle. The codes used are:

01 & sessure of the quantlity of precigitation Is avallabdble.
1: = seasure of the guantity of precipitation is not avallable.
In the total of 3438 records there were only 40 1%s. Typlcally, no measure of

precipitaion indicates that it iz mot knows whether or 2ot & precipitation

svent cccurred.

DEPOSITION.TYPR
This one character fleld indicstes what type of sasple was collected:

01 bulk sasgle. The collection bucket was exposed for the entire
sazple peciod.
1: wet depositica. The collection bucket was exposed oaly Suring

precipitation,



PRECIP-TYPE
Thic one charactor flold ehewe what type of precipitation occurred:
0: rain
1: enow or other frozen precipitation
21 mixed raln and gnow
3: wnknown
4: oot available but imown

HOURE-OP-RAIN
T™is la o 4 digit fleold which indicates how many bours of rain there

wore during the semplisg pecriod.

LID-OPENINGE
This two digit fleld shows the nusber of times the 1id of the
collection device was opened. A value of 00 indicates that no information is

available. Any other value is the reported number of 1id cpenings.

SAMPLE-QUANTITY
RAIN-CADCE- MM

This 8 digit flield glives the mader of aillimeters of cals In the rain
gage for that event. If no value is reported Lhe field ls set Lo '99999999*.
SAXFLE- VOLUME - ML,

This is aa 8 digit Cleld isdicating the actual volume of precipitation
in the sespling imsteument (in milliliters). If no value iz reported the

fleld is set to "99999999°,



FREDICTED VOLUME-ML
Thies iec an B 4igit fleld that i3 calculated 3y multiplying
RALV-GAUCE - M4 by INSTRUMENT -AREA-50-CH and dividing dy 10 to comwert to ML,

IV RAIN-GAUGE-MM 1s ot available this fleld ig et to "O_ _ _ _ _ _ _ e

PREDICTED- DEFTH- MM

This iz en 8 digit fleld which iz calculated by dividisg
SAGLE-VOLUME-ML by INSTRUMENT-AREA-5Q-CM and suitiplied by 10 to comwert it
tomm. It is set Lo *99999999° if SAMFLE-VOLUME-ML is not available.

This is & & charecter long fleld that contains informaticon abowt the
sample. A mote consicts of a letter followed by two digits. This fleld is
capadble of containing two notes which ls the maximum mamder of notes found in
any BAPIZ/PCN record,. See Appendix B for further detalis and a list of note

codes and thalr interpretations,

COMPONENTS NESULTS
COMPONENT - BUM
This is & tws digit fleld wiich contains the code for
thecoagonent. For & 1ist of the codes, Lhelr corcesponding components, and
the enits used see Appendix A Table 2,

BESULT-FLAC
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A single charscter fileld which ldentifies sasplesa at or below
detection limits:
blank: norsal
! at or below detection limit; the detectlion limit will then agpear

in RESULY-VALUR,

RESULT-VALUE
A olx dlgit fleld that gives that cosposent's valwve. One of the spaces
is cccupled by » decimal point so this field allows for the spocification of §

significant figurea.

2.2 CREATING THE NEW MAP)S/PCN DATA SET FROM THAT OF THE ADS DATA BASE.

™ following tadle is quoted from Appendix ¥ of Melson and Olsen
(1984) in desceribing the format of the ADS-OUTIUT-RECORD. Added are notes in
petentbeses, some explaining why certain flelds in the original MAFIS/PCN Data
Base were not Inciuded in the reduced data setl. In particular * means this

ftem ilu retained In the new data set,

L.  ADS-OUTIUT-RXCORD
2. SAMPLE-DEFINITION
) SAMPLE-KEY
4  ADS-10DENT *)

4 KEF-DATE *)



.

SAMPLE-START-DATE (MAPIS/PCN Lls am ovemt network so this
information would be of little impocrtasce)

4 EVENT-START (genacally not glven By ADS)

4  EVENT-END (generally not glvea by ASS)

4 SAMPLE-END (equal to REF DATE in all records and =
therefore, redundaat),

A AT-LAS-DATE *)

BAMILE.- DESCRLITION

4 QC-rLAG (sivays dlank and so deloted)

4 ACTUAL-SAMPLE-PERIOD (always bdlank aad so deleted)

4 PRECIP- OCCUK )

4 DEP-TYPE (b

A PRECIP-TYFE "

4 NET-PROTOCOL (blank in ail records and g0 deleted)

4 DAYS-IN-SAMPLE ('01" in all records and 80 deleted)

¢ NOURS-OF-RAIN *)

4 LID-OresiNcs (*)

SAMPLE-QUANTITY

4 RALIN-CAUCE- e "

A SAMPLE-VOLIME ML "

A SNPLE-VOLUME-ESROR-C00X  (Blank in all vecords and so deloted)

A SNPLE-VOLUME-ERROR  (the ercror code is & blank is all records

20 thls fleld is sesningleass and deleted)



A PREDICTED-VOLUME-NL
4 PREDICTED DEPTH. M

4 SANPLING-EFFICIENCY

4  NUN-MEASURED
4 NUM-NMISSING
A NEABON.-NO.- COMIMONENTS

OBSERVATIONS
4 FIELD-INITIALS

4 MAX-NOTE

-12-

")

)
(this is slaply a retio of SAMPLE VOLUME
Ml to PREDICTED VOLUME ML: It cem easlly
be calculated and so is deleted.)

(the information in these three tecords
seens likely to be of little intecest

and o it Lo deleted for brewity)

(either blank or 'unk® in all records and
0 deleted)

(there were at most twe notes for any
MAPIS/PCN record so the MAX NOTE was mot
Included and the NOTES (leld was

shortenad from 40 to & characters.)

(this i3 15 for the MAPIS/PCN crecords and
oo iz doleted)
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2  COMPONENT-RESULTS

3 COMPOSENT-ID

4 COMPONENT-NUM (=)
3 RESALYS
4 TYPR-RESULTS-TLAG (blank in sll records and deleted)
4 DATE-ASALYZED ('999%39" in all records and g0 daleted)
4 ANAL-INITIALS C'unk® In »ll records and so deleted)
4 RESULT-NOTE (blask in all records and 20 deleted)
4 BRESULT-FLAC L
A RESULT-VALUE ("
4 ERROR-FLAG (ESROR-FLAC was blank in all records so
4 ERROR-VALUE EAROR-VALUE hasz no seaning; both flelds

were deleted).
2.3 EXarLE,

The records in Lthe new MAFIS/PCY data sel each 202 bLytes leag, are
described above. We sow exemine one record in detall.

The sosning of & record can be moce caslly pecceived I L 19 read in two
parts. The flrst part consists of the first &7 Bytes, or characters In the
record and the second part, the remainisg 135 dytes. The (licat part coataing
the informatlion about the sample, while the second part comtaine the results
for each of the 15 components that MAPIS/PCN analyses, Figure la displays
1ine 26 of the new MAPIS/FCN data flile along with a few of Lts nelighbours as

e illustration.

TICUXE | HERX

The Cicst 67 » 36 = 100 bytes appear in Figures 1b sad 1lc with anmotaticns.



APPENDIX A,
TANLE AL
ADS SITE
IDENTITY LOCATION

013s
020b
Oetla
Qa4
Cada
057»

065a

072

171b

Lewes, Dulawacre
Iilinoie, Xlliseis
Whitefaco, Sew York
Ithaca, Mew York
Brookhaven, New York
Oxford, Ohlo
Perm State,
Peonsylvania
Virginia, Vieginia

Cakridge, Tennessee

TARLES OF BACXCROUND ISTORMATION

SITE LOCATIONS

LATITUDE

38 4¢ 0

40 03

44 23
A 24
49 52
% n

AD A7

38 02
s 8

bR

51

18

23

4

LOoWCITUDK

88
s
76

12

n

78

84

00
2
L3 §
»
53
Al

56

32

17

00

1%

5

AT

n

14

ELEVATION

212
610
509

5

9

172

341

FIRST ACTIVE
DATE

Ol-Mac-T8
W0-Nov-77
11-0ct-J4
26-0ct-74
09-Fed-78
01-0qt-78

22-Sapt-T6

12-Dec-76

O7-Jen-$1



TABLE A.2 SITE REVISIONS DY ADS SITE NSUMBER

ADG 31TE SAROAD ADS EEV sEV REV COLLECTION
I0ENTITY IDENTITY NUMBEY STANT END IRSTRUNEST
5™ 080010101101 (o) 318 11/80 Battelle Northwest

o1 11/80 9/% Accochen Melrice model 0L
020b 141140101 (=] nsn 2/80 Battelle NMorthwest

o1 2/80 1/82 HASL (standacd AEC sodel)

o2 1/82 §/99 Aosrocthen Metrlcs model 01
043 332020101101 00 10776 0" Battelle Morthwest

o1 srr " Rattelle Northwest

02 orn 1219 Battelle Nocthwest

03 1279 " HASL (standacrd AXC model)
D44 333300101101 00 10776 8/ Battelle Noctiwest

o1 &an wn Battelle Morthwest

02 " 11779 Battelle Northwest

0 /1 Yy HASL (standard AEC sodel)
CAlln J3enr0101101 (<] /78 /81 Battelle Sorthwest

oL 2/81 9/ Aocochen Metrice model 301
057 3653001011012 00 10/78 11/80 Battelle Morthwest

o1 11/80 §/99 Aorechem Metrics model 301
0¢5n 3420101100 00 s an Battelle Nocthweat

ol TR0 9w Batlelle Nocthwent

03 wn 2/79 Battelle Northwest

04 12779 am MASL {(standard AXC model)

os b I 3 /9 Aorochem Matrics model 301
073as 40480101101 00 12776 8/77 Battelle Northwest

01 s n Wwn Dattelle Nocthweszt

02 wn 3/81 Battelle Northwest

03 4/31 9/9% Meroches Metrics sodel 301

1% 440040103100 00 pEL ) e Aarochem Motrics madel M1



TARLE A.D

10

E3

n
b3
4
pLJ
n
40
Al
a2
43
45
“

Neme of Component

Conductivity (Lab)
pH (Lad)

pH (Fleld)

Sulfeur « IV (iflite)
Sulfur - VI (Sulfate)
Nitrite

Nitrate

Chiorlide

Thosphate (Orthe-)
%' (free)

Armonius

Sodius

Polassium

Coleium

Magnesium

» Mo/en
P units
M units
u mole/l
mole/st,
sole/L
mole/L
sole/L
mole/L
mole/L
mole/L
mole/l
mole/l
mole/l
sole/L



1.

.

TANLE A4

STAT-UBC-QUTPUT- RECORD
2 SAMPFLE-DEFINITION
3 SANPLE-TRY

4 ADS-IDENT

4 BEF-DATE

DATES

4 AT-LAM-DATE
SANFLE-DESCRIFTION

A PRECTP-OOCUR

A DEFOSITION-TYIE

4 PRECIP-TYPR

4 MOUNE-QF-EALNM

4 LID-OPESINCS
SAPLE-QUANTITY

4 RAIN-GAUGE- Mt

A SAMPLE-VOLUME-NL

A PREDICTED-VOLUME- ML
4 PREDICTED-DEPTH- MM
ORSERVATIONS

4 BOTES

COMPONENT - RESULTS OCOUR3
3 COMPONENT-1D

A RESULT-FLAS
4 RESULT-VALUE

15 times,

N » = e

14
7.14

15.30

21
22
2]
-7
8.7

30-3
38-45
4853
-6l

42-07

el

(3]
e



APPENRIX®  MOTES § WOTE OODES

ADS has 3 systes of notes grouped into 4 categories, A, B, C and D,
The isplications of the motez increase in severity frem A up Lo D,

Notes in category B explain why one or mocre of the compenents was not
reported for an event, which {9 imown to have occurred. Those In B glve
Iinformation about the quality of the sample and (leld conditlons during the
sampling period. Thery may indlcate that some or all of Lhe composent
sessurenents say e inaccurste due Lo contasisation of the sasmple. MNotes in C
explain the ssspie quantity and In particular, whether Lhe sasple i3 the
comdination of two or more events. Flnally those in D explaia why ome or more
seasucesents iz suspect; they deal with possible equipsent malfuncticas or

isproper procedures used during the snalysis.



TABLE B.1

BOTE QOCES
Code Note
Al Equipment fallure -~ all of event missed
A2 Bguigment fallute - scme date loss
A2) Contaninated and discarded ia the flels
Ala Sample to aged for 507 snalysis
A2S Sesple leaked in transit
A26 Samgle Inadvectently dlscacrded in field
AT Sample mot shipped
AZB Sample spoiled Before analysis
AZ% Yandalliom - some data loss
AN ¥o explanation frem operation
n Alternato raln gage used
ns2 Alternate collector used
B3} wWind problems
A Snovdridge or lce probless
»s Overflow
e Ssaple Frozen
837 Late Collection
238 Organic Debeis in sesple
239 Unidentifiod dedeis in semple
840 Flyash in sesple
BAl Duat/dirt in sasple
Ba2 Bird drogpings in fuonel
c2 Two events combined
c22 More than two events coabined
c2) Weokly sample
p21 Equipment fallure - part of event missed
D22 Tossidle operator contamination’
D23 Field pH subject due Lo proceduce

Dis Predicted voluse suspect due Lo gage problens
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FIGURE L. ILiustrative Record rrom Reduced MAPIS/PON Cata Set.

PICURE 1(a). Record Monber 26
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FIicUaE 1{b). BDackgrousd Informatica In the Record
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