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Introduction
This report desoribes a database containing f historical water quallt\f and hydrologic duta from Onondaga Lake, Its
tributaries, snd the Serwca River, The d B supporting have lopsed For use by OCDWER
and itg congultants in praparing annusl reperts. Supporting software facilitates dats retrieval, summary, updating,
load computations, cutlier screening, trend analysis, and report i
Maost of the water guality data were collected by Onondﬁ y Department of Water Environment Protection
(OCDWEP) between 1963 and 2002, Historical (<1992) data cmlected by Upstate Freshwater Institute and the Nes
York State Department of Health uo also included. Previcus compilations of historical water quality data (Walk r'r
1991,1995) have bean convartad to Microsoft oﬂ‘co formats (Access/Excel), re-structured, and updated through 2002
uging files supplied in various formats by OCD!
‘DCDWEP Hydrolab fleld data for lm-m and lake buoy data for 20022003 have been compiled in separate excel
files and uploaded to the access dat
uaux.mmmmma {preclpalatnon. Iake nlovahon. tributary flows, polnHoaoe flows) have baen cbtained from the
YraoUSE Arport weather station, LS. Geological Survey, and OCDWER for 1985-2002, the period spanned by the
Irlbula‘v water quality data. The oela & containgd in an exce file (ﬂ:ms xlg) that performs water belame
computations to estimate daily lake outflow volumes. Results have been uploaded to the access database to
support load computations.
Compilation and soreening involved the following:
e tramslation of sarple Im!!‘lm g in historical databases into a consistent set of sample identifiers (site,
sample depth, gaqe cods, ete.)
e translation of mmm usid In historical databases into & consistent set of parsmater codaes for
variables that are routinely measured under the AMP
 flagging of results based upon |sboratory comments in the source data files,
= outlier sereening For long-temn lake and tributary sites
The water guality database (" omndeqa rncl: ) omslsts or wnlcgﬂ ;m s t that clesml:e various attributes . It contains =
il &1 AR e e B e e s iy
T Cetk G, [~}
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Database Documentation & Updating Procedures

Onondaga County Department of Water Environment Protection
Updates xls Version 1.1 - DRAFT W. Walker

Select Sheet:

Structure ﬂ
Dictionary Retrieve Index| .
Translation of Lab Database Tables <---click at start

Samples_Update
Results_Update
Source_Index
Sample_Crosstab
Results_Crosstab
-- Access Index Tables-- Update <---click when finished

Sanp :
ce s RefEiees entering newrecords

Lab parameters
Qaqc

Devices
Indcodes

Flags

Labs Help
Qualifiers
Sites
Sample_types

Click Here for General Help on Database
View Sheet

Click Here for Main Database Menu

41212004

View Insert Tools Window  Help

WL AR Y CRERTE-E 34 @
@9 A | {3 @ Favorites - | o~ | 5 | C:\0Johslonondags_Databaselonondags.mob -8
[§open Lpesion uew | K | 2o -
Objects Mame | Description
= Tables E‘_J Create table in Design view
|_Z|=J Create table by using wizard
Ej WAL= |_Z=J Create table by entering data
= Foms = devices sampling device codes
id  Reports =1 Field_data hydrolab field data, 1990-
Oga‘ Pages = flags flag codes for samples, resulks, and outliers
2 Moaos #@ Flows daily Flow data for tribs, point sources, and outflow
2 indeodes ind codes in lab database; possibly incomplete & not currently linked to database
@t Modiles 2 lab_parameters lab_parameter codes from source files with translation to parameter codes used in database
Groups = labs |zborataries perfarming analysis (OC, UFL, or MYSDH)
T Favortss Q@ outliers statistical outliers referenced to sample number & lab_parameter
=1 parameters unigue parameter codes For primary AMP wariables (screened)
i ] codes used to identify QAJQC samples
2 qualifiers resulk qualifier codes (<, >, etc)
2 remarks analytical resulks; indexed by sample_no & lab_parameter
= results analytical results; - one record per sample & analysis; linked ko sample table via sample_no field
& results_update update for results table
21 sample_types defines sample type codes specified in the samples table
2 samples sample descriptions; one record per sample; linked ta results table via sample_no,
2 samples_update update for samples table
2 site_types site type codes (lake, trib, ete.)
O sites defines site codes referenced in samples table
% source_translation translates source Field in lsb database ta site, depth, device, gaqc fields in the samples tableO..




:i?:ﬁll UMEER,
e PARAMETER_DESCRIPTION
17T mm_mlrs
e e
| SR CE_CESCRIPTION
DEFTH_M
WTR_TIMP
i
| S0_COMD_Mijicm
Sdinate_pi
o sat
O PP
REDOE MY
| SECTHL_DEPTH M CHITFL
[FLAG HONTH
| QUESTIONS [YEAR
aoc_comms UTLITR COMMENT WATER, 1%
OTHER COMMENTS oumins_ccestion (SRS
COUTP_CALIBRATION COMMENRTS
| SAMPLING_PROGRAM
|[SURVEY_TYPE Lan
o Lss pscusrion
nven v
oLl Lo
weamEn
| SAMPLING_CREW
SOURCE_FILE_CROUP
SOURCE_EWCEL FRLE
RECCRD DATE
Inventory of Database Query: master_filtered do not modify this sheet 9/13/2004
Double-click on any cell to see records.
Count of VALUE Count of VALUE Count of VALUE Count of VALUE Count of VALUE
YEAR v [Total PARAMETER _ w|Total B  [Total STUDY v [Total
1985 12570 ALK 6953 [oC 281837|  [Onondaga Lake 1080)
1986 15331 BOD1 19 UFI 44272 (blank) 285870
1987 19377 BOD2 19 Fall Turnover 1033
1988 15788 LAKE Total 121310 BODS 13561 Storm Event 14942
1989 15402 LAKE_NS LS_OMILE 460| CA 7264 \Wet Weather 472
1990 16269 LS_BLBRK 190 'CBODS 3022 By Pass 993
1991 12602 LS_HARB 369 CH4 621 [Onondaga Creeks 3378
1992 13359 LS_LEY 286 CHLA 2000 Quartery Creek Event 814
1993 16459 LS_LKPK 432 CHLA_L 1985 11781
1904 17811 LS_LONGB 36| [cHLAP 2015  [Countof VALUE Zinc 108
1995 16835 LS_MAPLE 484)  [CHLTP 2013|  [SAMPLE_DE\ w[Total Wet Weathe %
1996 17983 LS_MARIN 36 CL 13280 CARBOY 14] Dry Study 235
1997 18015 LS_METRO 286 CO2 1163 'CHURN 2899 Wet Study 264
1998 19989 LS_WIL 438 'COND 8354 DUNKER 2794 Ambient Program 322
1999 26331 LAKE_NS Total 3017 DO_F 12852 DUNKER/CHURI 3524 Pail 4]
2000 25098 TRIB ALLIED 4346 DO_L 5605 PAIL 2040 Hg Suney 46
2001 23331 BLOODY 5| DO_W 611 PUMP 2462 Mercury 3|
2002 23559 BLOODY_A 3] ECOCCI 2056 (blank) 312376 Quarterly Lake Event 1503
BLOODY_B 3] ECOLI 1673 Dry Weather 1179
BLOODY_LIV 64 Fcoul 11146 Lake Diurnal 439
BLOODY_LKP 63 FE 5721 \Winter Lake 201
BYPASS 6363 FSTREP 3016 Lake Turnover 318
CKBLANK 8999 HARD 2489 Count of VALUE Near Shore 300]
DORWIN 11669 K 827 CATEGORY _ w|Total Potable Water Study 15]
EFLUME 12915 MG 4322 ‘Onondaga Creek{ 78537| Hypochlorite 11]
HIAWATHA 13244 MN 4558 Onondaga Lake | 39831 98111 9|
KIRKPAT 4001 NA 7236 Outlying Creeks 317| 98112 9|
LEY_11 575 NH3N 15184 Plant-Industry 95 98114 11
LEY_7 608 NO23N 359 Quality Control 30030 98115 10]
LEY_ouT 5| [No2n 9010  |Requested samp| 96|  [98116 9
METBLANK 1408 NO3N 8892 River Monitoring 224 98117 9|
METRO 47534 (ORGN 8353 Special Request 174 98118 9|
OC_OuT 2492 PH_F 7987 Storm Event Cred 12810 98119 9|
OC_RT20 1849 PH_L 7556 Storm Event Lake 1097| 981110 12]
OUTLET12 11172 PHAEO 1495 Treatment Plant | 41242 981111 9|
OUTLET2 14384 PHAEO_L 2029 (blank) 121656 981112 10]
PARK 12878 REDOX 22 981113 9|




Access Query Screen
Microsoft Access - [onondaga : Database (Access 2000 file format)]

(2 Ble Edt View [nset Tools  window Help

NSEARD &

A V|4 @m0 E

- - oo | o |28 -

| Beszription

Create query by using wizard
Inventory_device

irventory_lab_param
inventary_labs
inventory_param_year
irventory_qage
Inventory_results_comments
inventory_sample_type
inventory_site_year

inventory_source
irwentory_study

master

master_fiekd_dats
master_fitered
master_filtered_crosstab
master_Fitered_crosstab_daily
master_Filtered_crosstab_gagc
master_Fitered_daity
master_filtered_dups
master_Fitered_river
master_filtered_river_crosstab
master_filtered_sample_methods
master_filtered_summary
master_Ffiltered_summary_year
master_Flagged

update_results

update_samples

Eidguuelegumaii0gnead0000 0w 0E

counts récords in sample table by site & sampling device

counts recards in results table by lsb_parameter, units, & method

counts records in sample table by laboratory & sike

counts records in master query by parameter & year

counts records in sample table by site & qeqc code

results flag codes vs. lab comments

counts recards in sample table by sample_type

counts records in sample table by parameter & year

counts records in master query by source & year

counts records in sample tsble by ske, category,& study

links =l labor story data tables; one record per sample & analysis; accessed by other querles
field dats

master query fikered based upon flag codes, year, & other user-specified criteria - excluding river sites
master_filtered crosstab by sample_no (rows) and parameter (columns)

master_filtered crosstabulated by sampling date & site (rows) vs parameter {columes)
master_fitered crosstab by gaqe code (samples paired by site, date, depth)
master_fitered query averaged by date

master_fitered_qaqc - paired duplicates by site, date, depth, parameter

master query filtered hased upon flag codes, year, & other user-specified criteria - river sites only
master_fikered_river crosstab by sample (rows) and parameter (columns)
master_fikered_qaqe - paired duplicates by site, date, depth, parameter

statistical summary of master_filkered query by site_level & parameter

statistical summary of master_filkered query by site_level, parameter, & year

master records vith sample, result, or outlier Flag set

append records From results_update table to results table

append records from samples_update table to samples table

Onondaga Lake Database - Query Output
Onondaga County Department of Water Environment Protection

Queries.xIs

Select Sheet:

3/31/2004

Check_Lab_Param -
Check_Lab_Param 2
Check_Results

Check Qualifiers
Check_Sanmples
Check_QAQC

Check Devices
Check_Labs
Check_Sample_Types
Inventory_samples_overall
Inventory results overall
Inventory_results_flagged
Inventory_site_year
Inventory param year
Inventory gaqc
Inventory_study
Inventory lab_param
Inventory_sample_type
Inventory_device
Inventory labs
Inventory_field_data
Master_fittered_dups
Master filtered methods
Master_flagged

Master fitered_summary
Master filtered_summar

Lab parameters
Qaqc

Devices
Indcodes

Flags

Labs

Qualifiers

Sample_Types >

Version 1.1 W. Walker

View Sheet

press Ctrl-m to return to this page

Run Selected
Query

Run All
Queries

Help

Click Here for General Help on Database
Click Here for Main Database Menu




Onondaga Lake AMP Database - Pivot Tables

Onondaga County Department of Water Environment Protection

Pivot_tables.xls

Select Output Sheet:

Version 1.L1-DRAFT

Inventory of Database Query

CrossTab - Concentrations vs. Site, Date, Depth
Inventory - Samples vs. Site & Year for a Given Parame
Inventory by Param & Yr for a Given Site

Inventory - QAQC vs. Site

Comparison of Duplicate Samples

Sampling Method Comparison

CrossTab - Blank Samples

Plot of Blank Samples for a Given Parameter
Chlorophyll-a Samples - Epilimnetic vs. Photic Samples
Lake Mixed Layer Means By Variable & Year

Statistical Summary by Site & Depth Interval

Plot - Daily Time Series

Plot - Conc vs. Date & Depth Interval

Plot- Conc vs. Month for Each Year

Plot- Conc vs. Julian Day for Each Year

Depth vs. Date Contour Plot

Plot - Lake Nearshore Stations

[»

W. Walker
View Sheet Help
Press Ctrl-m to return to Menu
Enter Years: 1985 - 2002

<-run atstartup, if years are changed,
if database is modified,
or if data retrieval fails

Reconnect to
Database

hd
Query Name: master_filtered
Years: 1985 - 2002
Click Here for General Help on Database Records: 326,109
Click Here for Main Database Menu Sites: 42
Variables 60
3/31/2004 Click Here for Details
Lake Mixed Layer Means By Variable & Year
[Eerage STVALUE_[VEAR
PARAVETER ToRS  Tose 1057 1oas  fono 7000 Jooi 1007 13 o4 foo5 7006 Toor 100 o 7001
(ALK 52611 105278 110500 134.222 141833 160389 125667 163667 160.500 157920 155133 153500 152667 138.857 106.167 149000 142333
BoDs 6667 3667 3333 3778 2722 7222 5722 2619 4429 5920 5357 4833 3458 3143 2708 2458 233
cA 495111 236111 177333 101222 154556 164611 152448 144429 152571 149143 163600 143583 150333 139571 133500 124467 138,000
cha 0000 0000
CHLA 33516 15466 9538 16674 6821 69059 34692 1779 21029 32500 8043 40100 16467 20727 27399 24111 32207
CHLA_L 35183 13039 735 6835 13253 28902
cHLAP 22017 21553 18486 32684 39520
cHLT P 20673 26799 23795 37834 4785
cL 1645951 774927 628.263 SB0.376 434.941 459652 4BLES3 430.667 SO7.846 4B0.071 SI0867 437083 493917 456.143 513667 369417 480.083
coz o 6639 4 11056 319 5500 7167 2905
conp 5643333 2825.000 256,667 2431111 2010.556 2004.444 2113958 1995714 2135.000 2148333 2382300 1076.222 2178.889 1983.857 2224.444 1815167 2132556
bo_F o006 10247 8 8252 9747 7401 8207 8749 5. 7401 s 7943 8022 Bas2 9324 9286 9204
o 6770 7000 6360 8614 9300
Ecocer 6471 6923
Ecoul 12500 52692
oLl 66044 08880 47222 59722 31944 22500 103420 26286 117420 16833 272167 115286 16765 22308 78846
Fe 0071 0028 0103 0116 007 005 0074 0091 0127 0051 0024
FsTRep 9444 30778 1483 21167 7722 15222 875
HARD 470000 417.000 478583 441786 433000 406.417 447500
K 6575 6225 5120 5353 4980 5255
v 23800 20850 23371 24107 20227 23858 25058 22657 24192 23225 24975
N 0007 0001 0034 0019 0032 0018 002 0007 0012 0002 0007
NA 546167 288500 261667 265722 195444 188500 214167 102238 222714 230571 201067 223167 247167 204857 257667 193.958 242.250
NHaN 1389 1050 1144 2515 0923 1196 0971 2113 1800 1830 2637 1611 1209 0782 0329 0208 0193
No23N 2119
No2N 063 0154 0151 0272 0246 02d5 0243 0153 0372 0162 0295 0275 0214 013 0129 013 0081
No3N 1174 093 1443 1043 2303 1642 2168 0913 059 103 1034 0764 1088 1833 1782 1420 1678
orReN 0017 1417 1339 1589 1141 0919 0873 1005 0880 1104 0853 0605 085 0616 0816
PH_F 685 7483 7578 7300 7961 7639 7425 8054 7571 7867 7701 7740 7788 8004 8000  7.985 7917
PH L 7488 8004 7895 8146 8048 7902 7889 8183
PHAEO 20324 12815 5021 9671 11602 0145  7.689 9971 3814  4Ss7 3887 4722 2730 3635 109 0261
PHAEO_L 9315 0733 28838 26745 9582  6.135
0000 0000 0000 0000 1000
seccH 0850 0803 1887 1405 1846 1223 1040 1514 1722 233 1800 1083 1767 1793 1439 1962 2150
sio2 0516 1118 0828 081 1700 153 1011 1900 3138 3048 1500 1918 1387 1720 1134 1237 0967
S04 189380 163389 181556 175722 157279 173465 233833 180833 175538 158.071 174067 167750 183083 177.357 192167 156.083 195417
srP 0033 0023 002 0032 001 0006 0002 0014 0030 0021 0017 0006 0005 0002 000l 0002  0.00;
Ircou 152667 796444 519389 1244.667 243500 255333
[Top 0073 0041 0043 0024 0023 0019 0034 0017 o011
oS 1310420 1307.333 160,810 1277.111 1291111 1214476 1389.111 1124.333 1337.556
ITeme 22018 20863 22677 22057 22178 2021 22564 20881 21355 21632 22555 22416 21724 22761 22834 21622 22848
Tic 10842 26108 27008 32192 37267 40100 33125 43971 43067 39070 37905 30089 36928 37820 27128 40317 34917
e 0065 0057 0078 0080 0039 0044 0011 0027 0076 0046 003 0021 0045
TP ¢ 0047 0076 005 0062 0022 0020 0012 0015
ki 2300 2467 2483 4022 1967 1841 215 3485 2673 2834 3517 2731 2054 1384 1185 0825 1008
ITkN_F 1833 1861 2156 315 1649 1374 254 2267 3120 2193 1660 1036 0734 0619 0522
Tk P 0480 0611 0344 0878 0324 0467 0204 058 0446 0635
Iroc 6567 8567 6000 6667 5100 5775 6042 5271 4720 6381 4219 5330 4589 4455 4434 4510 4058
Ioc_F 5208 74% 5850 6283 4625 5333 499 4679 4124 5600 3743 4606 4061 3964 4024 4152 3530
3 o 0091 0104 0054 0079 0064 0062 0121 0089 0063 0057 0049 0051 0049 0043 0037
s 3891000 2138778 1772.667 1626.222 1354.444 1480444 1451111 1323286 1492.476 1572667 1684571 1421444 1431667 1323.333 1486.778 1243111 1440889
[Tss 5944 10 6 8667 7667 850 833 4714 2 2 3. 6. 4167 3571 550 4500 3556
[TURs 3880 213 3575 4975
[vs 742778 530333 366667 310667 303111 393222 301333 237610 345048 396762 306667 205667 286.000 264286 288889 265333 298056
lvss s 6611 5200  64s4 6333 3005 1610 6610 260 5111 3889 3143 6 3056 aur




Field Data Pivot Tables

Onondaga County Department of Water Environment Protection

Field_pivot_tables.xls Version 1.1 W. Walker

Select Output Sheet:

Inventory of Database Query ﬂ
Chart vs. Julian Date & Level
Chart vs. Julian Date & Year
Chart - Vertical Profile View Sheet Help
Chart - Temp Contour

Chart - DO Contour

i Press Ctrl-m to return to Menu
<-run at startup
RS O if database is modified,
Database ) . -
or if data retrieval fails
Query Name: master_field_data
Database: onondaga

Click Here for General Help on Database
Click Here for Main Database Menu

4/3/2004

Inventory of Field Database Query: master_filtered
Double-click on any cell to see records.
Count of Date ear_ w| Count of DO%
Lewel | 2003[Grand Total Level v|
2| 24564 24564 2]
6| 24564 24564 6|
12| 24564 24564 12]
15| 24564 24564 15|
Grand Total 98256] 98256 Grand Total
Count of DO Co
Count of Tem| ear_ w| Level hd
Lewel v 2003[Grand Total 2]
2[ 22673 22673 6|
6| 24556 24556 12
12| 22679 22675 15]
15| 24560 24560 Grand Total
Grand Total 94464] 94464]
Count of Depth ﬁ#—
Count of SpCond|year /| Level hd 2003[Grand Total
Lewel | 2003[Grand Total 2| 22673 22673
22673 22673 6| 24556 24556
6| 24556 24556 12 22675 22675
12 22675 22675 15[ 24560 24560
15| 24560 24560 Grand Total 94464) 94464
Grand Total 94464] 94464]
Count of pH car_ |
Lewel hd 2003[Grand Total
Count of Salinity |year /| 2[ 22673] 22673
Lewel | 2003[Grand Total 6| 24556 245656
2| 22673 22673 12| 22675 22675
6| 24556 24556 15[ 24560 24560
12 22675 22675 Grand Total 94464] 94464
15| 24560 24560
Grand Total 94464] 94464]
Count of ORP
Lewel | Total
2[ 22673 22673
6| 24556 24556
12| 22675 22675
15| 24560 24560
Grand Total 94464]




Buoy Data Pivot Tables
Onondaga County Department of Water Environment Protection

Buoy_pivot_tables.xls Version 1.1 W. Walker

Select Output Sheet:

Inventory of Database Quel -

Date/Hour Time Series
Daily Mean Temp

Daily Mean DO View Sheet Help

Daily Mean Conductivity
Daily Mean ORP

Daily Mean pH

Daily Mean Chlorophyll-a
Daily Mean Turbidity

Press Ctrl-m to return to Menu

v
Year-> 2003
<-run at startup, if year is changed,
Recomnect o it oo ase is modified,
Database . . )
or if data retrieval fails

Query Name: master_filtered

Database: buoy_data.mdb

Click Here for General Help on Database
Click Here for Main Database Menu

Reconnect to
Database

4/3/2004

Microsoft Access - [Relation: 1
133 Eile Edit Wiew Relstionships Tools window Help

@ @ |9 A | & @ Favorites~ | Go~ | 5 | Ci0Jabsionandaga_Database|buoy_data.mdb v!
DEHRERY s bEcr@XISa-of

Date_Time
Temp
“pCond
alinity
DO%

DO Conc
Depth

pH

ORF
Turbidity
Chicrophyl
Comments




Typs & qusstion for help -8 x
By EFERE S % cdaEE E-S-A])

[ Drop Page Fields Here

23353 3533123423323 833F32F3FE3
:.:'“§’““"*&&ﬁece§ﬁe§¢»§§§»
SRERERRREE RN RRRRRRRREE

] o

Ty s question for b = x

By mEEE s s AR -S4

- FeotTable el st = %
| Drop Page Fields Here | Co
repert
St dona | Ctevel




Onondaga Lake Database - Trend Analysis & Outlier Screening
Onondaga County Department of Water Environment Protection

Time_series_analysis.xIs

Select Variable;
ALK

Select Station:

Copy Batch
Output

[%] publish Batch Results

Logarithmic

[#] Include Outliers in Trend Analysis

[T Plot Series with Outleers Only

Indexes Total Included in Batch
Sites 17 17
Variables 33 33

Click Here for General Help on Database
Click Here for Main Database Menu

412/2004

Enter Date Range:
Outer Listing:
Query Dates:

Freq Distribution

Version1.1 -DRAFT W. Walker
Select Output Page: sie OUTLET12  Lake Outlet 12 Ft Depth 40
Variable TP total phosphorus as p (mgf) 35
Index of Sites 30
Index of Water Qualty Variables sarples 272 - Oullers N o 2
el DateRange  2/23/1994  12/17/2002 £
Median 00745 mgh log transf E i:
Trend / Year -84%  p=000 o
5
Samples o
Sanple Time Series Charts 1 °
Outler Time Series Charts
Outler Histogram Charts . 2
Trend Time Series Charts
Seasonaly Adjusted Trends o 2
Outlier Listing F 01 20
Table of Results 8
Outlier Counts by Site & Variable g 15
Outler Crosstab by Sample & 10
Crosstab - Median Concentrations 001+ 5
Crosstab - AllTrends 1992 1994 1996 1998 2000 2002 2004 ol
Crosstab - Significant Trends A
Trend - Season Medians
8
View Output .
4
Publish & o1 N ﬁ
Current
2
4
001 %
Help 1992 1094 1996 1998 2000 2002 2004 1990
Trend with Seasonal Variation Removed s
V199 1213112002 0 6
V11994 12/31/2002 05 4
Vorness 121312002 1
a 2
£oas N
B Lto| < run atstartup, S 2 °
CCOMECL O] ey gatabase is modified, 23 2
Database -3 -4
orif data retrieval fails
35 6
1992 1994 1995 1098 2000 2002 2004

Update
Chart Library

02

3

Outliers

——
04

Normalized Distribution

1995

Normal Prob Flot

Predicted Z

Tributary Load Calculations for the Onondaga Lake AMP

Onondaga County Department of Water Environment Protection

File: Load_Calculations.xls

Version 1.2-DRAFT

Select Site: Select Variable: ~ Select Output Sheet: Site: OUTLET12 Lake Outlet 12 Ft Depth Variable: TP
BYPASS - NO2N a Site Index 4| Output Period 01/01/94  12/31/03  Mean Daily Flow 1.196
ble Ind N .
R NOSN |/ ouriiog Calibration Period ~ 01/01/94 12/31/03 Mean Daily Load 0.125
HIAWATHA Monthly Totals
Rl Day Totals Sample Dates 02/23/94  12/30/03  Flow-Wtd Conc 0.105
VETRO = Samples 244 Relative Std Error 2.5%
OUTLET U
Method: 5 - + R? 61%
OUTLET2
PARK Comparison of Methods & Yearly Time Series:
RT48
SPENCER Chart - Obs vs. Predicted Conc
TRIBSA Chart - Obs vs. Predicted Load 014 100
VELASKO - Batch Output -- - 012
A4 Summary by Site & Variable - 01 80 &
Total Loads by Site, Variable & Yr Z 008 £ elf
Flow-Wtd Conc by Site, Variable & Y = 006 3
Run for samples by Site, Variable, & Yr g oos g w0
i Rel. Std Errors by Site, Variable, &,
SHieceses Detaed Statitics by Site & Variablel | 002 20 D D D D
VESEETD =i 0 =z o U U U U UL,
8 5 8 5 8 & s g s s
= E5 5843 i 8 8 g
ER g a4 =
Batch Run for X View Sheet
All Sites & Calculation Method: 0.2 600
E 500 M
Variables Flow-Wtd Conc - All Flows | = g o015 2 00
Flow-Wtd Conc - 2 Flow Strg 2 g
Interpolation 5§ o g 300
Help 2 5 200
Copy Batch + Interpolation Z oo0s g
Output o o
$ 8 8 8 8§ I 8§ 8 8
& 8 & g S 8 8 8 8
Publish Current Reconnect 4 4 2 8 8 & g & =8
[#Publish Batch Resuits Charts Page to Database
<~ run at startup, when database is updated, or if data retrieval fails
Define Date Intervals:
Calibration Period 1/1/1994 12/31/2003  for calibrating regression model Click Here for General Help on Database
Output Period 1/1/1994 12/31/2003  for computing loads & storing output Click Here for Main Database Menu
Query Range 1/9/1985 12/31/2003

Press Ctrl-m to return to menu
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Dates: 01/01/1994 - 12/31/2003

total phosphorus as p (mg/l)

TP

Variable:

Lake Outlet 12 Ft Depth

OUTLET12

Site:

Yearly Time Series:

Daily Time Series:
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OLoad = Sample

09/15/2004

=TP

Site = OUTLET12, Variable
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Sil KIRKPAT Onondaga Creek @ Kinkpotridhriable: TP

Daily Timo Series:

1

total phasphanis as p { mg 1}

Dates: D1011994 - 127312002

Yoarly Tine Series:
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OLoad = Sample
DaR004

Analysis of Longterm Tributary Loading Database

Onondaga County Department of Water Environment Protection

Historical_Load_Analysis.xls

Select Sheet:

Number of Sampled Dates by Site, Variable, & Year -l
Number of Daily Records by Site & Year

Mean Daily Flows by Site & Year

Long-Termor Yearly Averages

Flow-Wtd Concentrations by Variable, Site, & Year

Mean Daily Loads by Site, Variable, & Year

Daily Time Series for a Given Site, Variable & Year

Monthly Time Series for a Given Site, Variable, & Year
Yearly Time Series for a Given Site & Variable

Lake Inflow Volumes, Loads, & Concentrations by Year
Lake Outflow Volumes, Loads, & Concs by Variable & Year
Daily Time Series Chart

Monthly Time Series Chart

Yearly Time Series Chart |

View Sheet Help

Enter ‘Ctrl-m’ to retum to menu

Click Here for General Help on Database

Click Here for Main Database Menu

3/31/2004

Version 1.0 - DRAFT

W. Walker

Contents of Current Database:

Years:
Sites:
Variables:
Records:

Years to be Analyzed:

Reconnect with
Database

1985 - 2002
14
21
1,932,756

1985 thru 2002
<-click at startup, if year range is change

after database is modified,
orif data retrieval fails

12



VARIABLE[TKN]YEAR](AI)[SITE[METRO

Sum of LOAD|

Total

18

16

14 4

12

LWL O ON~NN®DQ®R NN O A4 dNNDOTTWWOONN®RODDDQQ o o NN
W DV DRV DOORRXDDODDDDDDDDDDDDDDDDDDDDQL QL QQQ
D DN DD DDDDD DD D00 OO0 O O O
ddddddaddddddadddddddddddddddddddaqdadqd
JO R BDAORITI IS ITIOOCITOOIHWIOCITH I I IWNHOXBWAIAIFSE T AD
S8 dAdNdddegoeoaYYNIdIdIdd g8 dddasFs Iy
R - - B TR — BRI BT R AT R IR | - S ¥ FaF A 1 =)
— — — — - — - - - - = =
Lake Inflow Volumes, Loads, & Concentrations by Year Variable: CA DRAFT
Grand Total = total of gauged tributaries & point sources that discharge directly into lake
Total Flows
(Al
Sum of FLOW]YEAR
SITE 1985 1086 1087 1983 1080 1000 1001 1097 1003 1004 1005 1006 1007 1008 1000 2000 2001 2002
HIAWATHA | 7.6223 10062 7.1287 59008 7.7467 13296 9.2295 10432 1192 10315 55636 10.752 65342 9.2361 6.6106 9.025/ 8.8867 9.0735
KIRKPAT 12088 169.88 107.92 103.99 16088 21395 128.14 17305 17384 150.49 93533 184 12293 14512 107.91 17085 13554 15301
PAR) 20801 45196 26695 31811 34.632 5532 32671 4402 573 33378 27219 44113 28581 34.667 25772 3849 37.025 37.157
RT48 12106 15496 100.85 8467 14297 227.33 13629 164.62 16388 14805 81497 16841 98.328 14325 87.652 15005 113.89 12497
METRO 10019 10502 95.324 97.073 10112 107.62 93306 94.083 79.869 95999 85062 96.047 88.245 9636 83.106 91615 86.858 88.822
BYPASS 03694 09604 11192 12938 05717 25438 07595 4.6993 21163 35349 23655 30193 0.4801 21363 23178 15689 15125 3.4054f
EFLUME 60993 11559 5423 387 38028 38028 29223 16639 02627 02627 02325 06387 01546 0.2104 02305 05865 0.4182 0.4569
TRIBSA 34487 34202 34045 35804 35551 35551 37193 3.1628 29882 29887 2.8568 30494 30422 2878 26486 32994 2.5364 27596
[Grand Total | 444.37 501,05 35686 3322 45528 627.47 407.04 495.73 511.22 454.02 298.33 51004 3483 43385 316.04 46549 386.66 41965
Total Loads
3
3
>
1985 1086 1067 1988 1080 1090 1001 1992 1003 1094 1005 1996 1067 1998 1000 2000 2001 2002
16979 20926 17274 14117 15206 24799 17847 20471 21277 19496 12306 1923 15605 18497 14424 18266 18056 17391]
12573 16258 11628 11740 15824 18783 13356 16702 15191 14830 10810 16468 13031 13839 11694 16652 14293 16078}
3004 4404 27592 34772 33768 53616 32711 41243 51405 3317.4 2858.6 39857 3127.6 34159 26368 38548 37191 3776.8)
61347 58245 48149 35351 38267 55242 41341 42253 40184 35405 25680 37001 26960 30502 23270 30683 26473 27364
122253 29390 13377 10960 11048 13768 11848 12870 83318 10528 94146 11117 11044 10440 92984 10696 85629 10528)
41557 12181 12627 1406 68.938 27656 86.996 51820 26198 46863 27373 41374 46595 23422 267.05 13563 10554 254.15|
38084 53547 82044 50342 467.37 47364 3527 24473 37.578 38018 36017 79.758 24583 28.086 24771 65272 40.793 45905
347.74 40278 33305 358.74 37692 411.92 36360 35568 41251 349.32 27503 30416 39079 362.69 357.04 470.84 32685 35719
[Grand Total | 239349 116268 78920 63943 70958 96798 72404 79115 74046 66836 50579 71297 56194 60672 48991 64384 55327 60143
Flow-Weighted-Mean Concentrations
3
i
>
1985 1086 1067 1986 1080 1990 1001 1992 1003 1094 1005 1996 1007 1998 1099 2000 2001 2002
22276 207.06 24231 23924 10746 18652 19338 19624 17851 189.01 22118 17885 2402 20027 2182 20238 20318 19167
10402 95704 107.75 1129 98361 87.793 10423 96515 87387 92985 11558 89.499 106 95363 108.37 97.464 10546 10508
1008 97442 10336 10931 97.504 96919 10012 93691 89.712 99389 10503 90.351 10943 98534 10231 100.15 10045 10164
50673 37588 43832 417.51 267.65 24295 30334 25667 2452 239.14 3151 2197 27419 21293 26548 204.48 23246 21897
12202 27986 14033 1129 10925 127.94 12698 13679 10432 109.67 11068 11574 12516 10835 111.89 11675 98586 11853
BYPASS 1125 12683 11282 10867 12058 10872 11455 110.29 12379 13257 11572 137.03 97.047 10964 11521 86447 69.779 74.631
EFLUME 6244 46327 15129 130.08 1229 12455 12069 147.08 14302 1447 15491 12487 15902 13349 107.48 11129 97.539 10048
TRIBSA 10085 117.77 97.825 99.944 106.02 11587 97.785 112.46 13805 1169 96273 99742 12845 12602 1348 1427 12886 12944
(Grand Toial | 53662 25205 221.15 19249 15586 15427 177,85 15650 14464 14732 16654 13076 16134 13984 15491 13631 143,00 14332]
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View Output from Time Series & Load Calculations

Onondaga County Department of Water Environment Protection

View_Output.xls Version 1.1

Select Chart: Select Site:

SOUTH_L - Lake South
NORTH_U - Lake North
NORTH L - Lake North

Samples - Al Sites

Samples - All Variables TRIBSA - Crucible Steel / Trib 5A
Trends - All Sites DORWIN - Onondaga Ck @ Dorwin
Trends - All Variables EFLUME - Allied Chemical Discharge
Seasonally Adjusted Trends - All Sites HIAWATHA - Harbor Brook @ Hiawatha
Seasonally Adjusted Trends - All Variable: KIRKPAT - Onondaga Creek @ Kirkpatrick
Outliers - All Sites METRO - Metro STP Effluent
Outliers - All Variables BYPASS - Metro STP Bypass
Histograms - All Sites OUTLET12 - Lake Outlet 12 Ft Depth
Histograms - All Variables OUTLET2 - Lake Outlet 2 Ft Depth

% OUTLET_U - Lake Outlet Load/ South UL

PARK - Ley Creek @ Park

RT48 - Ninemile Creek @ RT48
SPENCER - Onondaga Ck @ Spencer
View Output VELASKO - Harbor Brook @ Velasko

Help

View Files in Database Subdirectory--> web/demo

Click Here for General Help on Database

W. Walker
Select Variable:
TEMP - water temperature ( deg C) =
DO_F - dissolved oxygen - meter (field) ( mg/l)
PHF - pH measured in field ( -log [h])
COND - conductivity (field) ( umHos/cm)
ALK - alkalinity to pH 4.5 ( ma/l)
HARD - hardness ( mg/l)
TOC - total organic carbon ( mg/l)
TOC F - filtered total organic carbon ( ma/l)
TIC - total inorganic carbon ( ma/l)
BOD5 - 5-day biochemical oxygen demand ( mg/l)
TSS - total suspended solids ( mg/l)
VSS - volatile suspended solids ( ma/l)
TS - total solids ( mg/l)
DS - total dissolved solids (180 C) ( mg/l)
CL - chloride ( mg/T)
S04 - sulfate ( mg/l)
NA - sodium ( mg/l)
MG - magnesium ( mg/l)
MN - manganese ( mg/l)
FE - totaliron (ma/l)
CA - calkium ( ma/l)
SI02 - silicon dioxide ( mg/l)
FCOLI - fecal coliform (MF method) ( #/100 mi)
SECCHI - secchi depth ( meters)
CHLA - chlorophyll-a ( ug/l)
PHAEO - phaeophytin pigments ( ug/l)
TKN - total kjeldahl nitrogen ( ma/l)
NH3N - ammonia nitrogen as n ( mg/l)
ORGN - organic nitrogen as n ( mg/l)
NO3N - nitrate nitrogen as n ( mg/l)
NO2N__- nitrite nitrogen as n 1)
SRP - soluble reactive p (mg/l)

v

Click Here for Main Database Menu

9/13/2004

Menu Format:  Time Series Site:  SOUTH_U

Freq Distriouon

B SOUTHU  Lake South - Lpper Lier 120
il ™ Sobalphasghenes as p (mgh) 200 {|
Samples T dusers 2 o |
DueRoge  4N3NEM 20202
Mean non =gl log transf g w0 i
Tooret £ Voar TN pe0D0 40 |'v.
2 l"l
Sanpis ol
! o B8 0z b 08 08
Hormalized ks kagun
e —— B Court
& o1 " Lot
p ® = Sangie
fw
|
o0 . . — - . "
1982 1994 196 168 MO0 07 2004 ol
ER R R T |

Tl Tmean Mekres

' 5. Outers
6
4
s Mo " 2
. A , :
2 o tf ‘I—XJ\_\ ]
R IS SRR i
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1002 1004 906 1058 200 2002 2004 1900 s 2000
Trerel win Saasonal Variation Remonnd PRTe—r——
[ [
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4 ]
ERE R
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EN 4
3 &
54 ]
1992 “ 2 o 2
Freacted I
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Menu Format:  Trends - All Sites Site:  SOUTH_U Var: TP File:  c:\Ojobs\onondaga_da
Trend Charts Symbols = medians by seasan & year Dotted line = median, solid red line = trend Dates: 01/01/1834 - 1
SOUTH_U, Trend =7 8%/ yr, p=0.00 SOUTH_L, Trend =7 5% /yr, p=000 NORTH_U , Trend=7 8%y, p =000
1 1 1
& oot & oot =01
om om o
1992 1994 1996 1396 2000 2002 004 1992 1994 1395 1898 2000 2002 004 1982 1984 1396 1938 2000 2002 2004
TRIBSA, Trend =23 3% fyr, p =001 DORWIN, Trend =0.8% v, p= 068 EFLUME, Trend =6 5% /1, p= 001
1 1 1
04 04
= =] 2o
0ot oot
o.m om oo
1962 1994 1995 1965 2000 2002 04 1952 1994 1996 1998 2000 2002 004 1982 1954 1996 1995 2000 2002 2004
KIRKPAT, Trend =24%fyw, p =073 BYP£SS, Trend =-9.0% [, p =000
1 1 10
[ & om e
om oo 04
1997 1998 1999 2000 2001 2002 2003 2004 1992 1994 1995 1998 2000 2002 004 1992 1994 1996 1993 2000 2002 2004

Menu Format: ~ Trends - All Variables Site:  OUTLET12

Var:. TP File:  c:\Ojobs\onondaga_databe
Trend Charts Symbols = medians by seazon & yesr tted line = median, solid red ling = trend Dates: 01011994 - 1273
CUTLETI2, Trerd =017% iy, o033 CRITLETHZ, Trond =1 &4y, pe 0003 CAITLET2, Trend a04% iy, p =027
18 84
] ‘UL 1 02
12 " i
b bk | ™
LT 4 g8 AR TN [[f [ 78 .1
] T
" s + G W 'SR ¥ |
| r L 1 i
H J ) J‘ 3 74
o T - - - 0 - . . . + ] . . - . .
W T9IA 1995 VWS J00U 2002 04 TN 19 EE W X A 19 OATM 1EE 1ED 2000 02 A0d
QUTLLTNZ, Trend =1 T8 GUILETZ, Trend s08% fyr, o« 043 GQUTLETZ, Trend =t 5% Fyr, p =01
=0 600 10
200 500
ra i am %’?I LRV r“"'
x % v g o L) ?‘l
1 g oo 2
0o =
200
o 100
] [ 1
1M 1964 1996 1998 X000 A02 004 1 2000 002 e 10 1994 1996 1998 2000 2007 004

rend =0 8451 yT, pe 012

| Vi

W O19BE 199G 1EE0 2000 2002 04

OUTLETI2, Trend o1 1%, ryr, pofd3

100

E]
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(@ Microsoft Excel Help

Me=&

Tributary Load Calculations

File: Load Calculations.xls

Features

Computes daily loads for selected sites, variables, & date intervals (1985-praesent).

Concentration and flow data are retrieved from the access database.

Output is summarized on an average, yearly, and monthly basis within the workbook.

Produces a daily output file that can be appended to the historical loading database and subsequently analyzed.
See general instructions for installation and the user interface,

M« = &

Computation Methods

Select default method on the menu:

1. Flow-wtd-mean conc, 1 flow stratum

2. Flow-wtd-rmean conc, 2 flow strata (~AUTOFLUX method)
3. Interpolation {concentration vs. date)

4, Multiple regression vs. flow, season, & date

5. Method 4 with residual interpolation  (recommended)

Each method uses only those samples collected on dates with positive flow.

Methods 3 -5 require at least 20 samples, otherwise Method 2 is used.

Method 2, in turn, requires at least 2 samples per flow stratumn, otherwise Method 1 used.
Mean loads computed using each method are displayed on the menu sheet.

Time series results are provided only for the selected method.

Regression Algorithm

Adapted from: Walker & Havens, 2003 See Equations.

Steps:

16



Regression Algorithm

Adapted from: Walker & Havens, 2003

See Equations.

Steps:

1 Retrieve Daily Flows for Desired Period and Site from Access Database

2 Retrieve Concentrations for Desired Period, Site, & Parameter from Datsbase
3  Average Sample Concentrations by Day

4 Pair Mean Daily Flow with Mean Daily Sample Concentrations

5 Calibrate Regression Model Relating Concentration to Flow, Season, & Trend
6 Apply Regression Modeal to Each Sampled Date

7 Compute Residual for Each Sampled Date = Ln { Observed / Predicted Conc)
3

Compute Residual for Each Day by Interpolating between Sampling Events

9  Apply Regression Model to Esch Day in Period

10 Commbine Predicted Concentrations & Interpolated Residuals on Each Day

11 Multiply Concentration by Mean Daily Flow to Compute Mean Daily Load

12 Store Daily Results in a Text File for Later Uploading to the Historical Loading Database
13 Summarize Results on Monthly, & Yearly Time Intervals

14 Compute Standard Error of Mean Load Estimate for Each Year and the Entire P

11 o s Mg 10101
o e e i Mg by P

Development and Application of a
Phosphorus Balance Model for
Lake Istokpoga, Florida

William W. Walker
1127 Lowell Rewd
Concord, Masschasetts €] 7438522
Eamail wwwalkersivwwalber net

Equetion

Ln{Cg) = F {Flow, Season, Trend) + Ermror

F= Bg+By + By X + ByX® «By 2 + By Sin() + BsCos(8) + By (T)
Ag = SEY2

Re = In(Cef F)

Ry = Interpolate [ Ry )

Cr = Bxp[ F (Flow, Season, Trend) + Ry ]

Ly = Gy Gy

CVy = {Z[Q(Cs-FI* (N - TIFPI{E Q C5/Ng}
RSE, = CV/N;'?

m—h-m;_nx\uhm_-lg

Symbol _ Dascrption

Cs mean daily concentration for sample date S

By-By  regression coefficients

X mevarmum ( Q, Chey / 2), allows for inclusion of O flows in regression
Q mean daily flow on sample date (milion m” f day)

[+ minimum daily flow, excluding days with no flow

# seasonindex= 211 J/ 365

J juhan deny = day of year

T excel date sequence number (days from Jan 1, 1800}

Ay adurstment for transformation of log regression back to linear scale
SE regression standard emor of estimate

Rs regraseion residual for sample date S

Ry residual for day T, interpolated between adjacent sample dates (Rs)
L= predicted mean concentration for day T

Ly predicted mean load for day T

S stendard error of meen load for entire penod

= surm over all sample dates

Mg number of sample dates

CW residual load coefficient of variation

RSE. reletive standard error of average load estimate
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Flux and Sources of Nutrients in the
Mississippi-Atchafalaya River Basin

Topic 3 Report for the Integrated Assessmeant
on Hypoxia in the Gulf of Mexico

Donald A. Goolsby, Willlam A Battaglin, Gregory B. Lawrence.
Richard §, Artz, Brent T, Aulenbach, Richard P. Hooper,
Dennis R. Keeney, and Gary J. Stensland

™

411 Maodel Structure
Consistent with many past studies (e.g., Cohn et al. 1992), a seven-parameter model was fit of the form

In[o] =B, + B, (9G] + B, n[FG)’* + BIT- T}

FBIT— T + Bsin[2nT] + Beos2nT] +€ ™

where:

=

is the natural logarithm of the argument in brackets
is the flux of the solute (C-Q )

is the solute concentration

is the daily average discharge

@loos

is a centering term (a constant) to ensure that the linear and quadratic flow terms are inde-
pendent

is time, expressed in decimal years and

is a centering term (a constant) to ensure that the linear and quadratic time terms are inde-
pendent

£ is the errar tarm

Bo..Be  are the fitted parameters in the multiple regression model

M-

APPENDIX 4: MASS-BALANCE MODELING - 2001

DEVELOPMENT OF DAILY LOAD ESTIMATES

Under the existing mass-balance framework (Figure 1), the AUTOFLUX program is used
develop annual and seasonal (May-September) load estimates for each year. tributary,
and water quality constifuent. Load estimates on a shorter time scale would be needed to
evaluate seasonal factors discussed above and to support development of a mechanistic
water quality model of the Lake. This section evaluates the potential for upgrading the
framework to provide daily load estimates for each source using the same flow and

concentration data that are used in the current frameworl.

Simulation of lake dynamics would not necessary require accurate estimation of
variations in loads on a day-to-day basis. Lake response to daily load variations are
dampened by the relatively large volume of water stored in the Lake. Estimation of loads
on a daily basis is convenient, however, given the availability of daily flow data. Load
time series for other period (weekly, monthly. seasonal. annual) can be readily computed

from the daily series.
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APPENDIX 4: MASS-BALANCE MODELING - 2001

Figure 8 suggests that the correlation between TP concentration and flow varies with
season in Onondaga Creel. At a given flow, concentrations tend to be much higher in the
summer and early fall (Tune — October), as compared with the rest of the vear. Similar
patterns may be present in other creeks. The relatively high AUTOFLUX loading
estimate for 2001 (Figure 7) may reflect the assumption that the concentration
distributions under spring high flows and the September storm are similar. If the
alternative algorithm is used to estimate creek loads in 2001, the fotal nonpoint lead
decreases from 38,000 + 6,000 kg to 25,000 kg and the total lake load decreases from
52,000 = 6,000 kg to 49.000 kg.

APPENDIX 4: MASS-BALANCE MODELING - 2001

Refinement of the mass balance framework to generate daily load estimates would serve
lake modeling needs and appears to be feasible using recent monitoring data than include
pericdic, high-flow, and storm-event sampling. Because the regression/interpolation
algorithm accounts for factors that are not considered in the existing AUTOFLUX
algorithm, it is possible that the refined framework would improve the accuracy and
precision of annual load estimates. as well. Further refinement of the
regression/interpolation algorithm, including application to data for other constituents and

development of methods for estimating precision, is recommended.
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Ley Creek
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Figure 8
Seasonal Correlations between Total P Concentration & Daily Flow
Onondaga Creek @ Kirkpatrick, 1998-2001
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Figure 7
Yearly Total P Loads Estimated Using Two Methods
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Comparison of Yearly TP Load Estimates Onondoaga Creek @ Kirkpatrick
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Regression Residuals vs. Flow Derivative

Onondaga Creek @ Kirkpatrick, 1998-2003 TP
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2 1 - R?=0.27

Residual

[0 ]

1
E

Flow Derivative = log [ Q(t) / Q(t-1) ]

Residual = In (Observed / Predicted Sample Concentration )

Regression Residuals vs. Flow Derivative
Onondaga Creek @ Kirkpatrick, 1998-2003
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y = 1.4397x - 0.0677
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Flow Derivative = log [ Q(t) / Q(t-1) ]

Residual = In (Observed / Predicted Sample Concentration )
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EAA P Load vs. Rainfall
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Table 3: Total Phosphorus Balance for 1998-2002
Variable: Total lesplmrll! ﬁh'llﬂﬂ‘l for Years: 1998 thru 2002 Season: Year
Percent of Totad Indlow Dvan. Export
Flow Load Std Error Conc RSE Sampl Flow Load Errer Area Runoff kgl
Tarm 106.m3 [ kg P % peyr % % % km2 am  km2
Metro Efffuent B335 ET4S w1 2 1% 365 % 7% et
Maotro Bypass. 219 2568 mw 174 e 40 1% 4% 1Y
Earst Flume 050 w5 L1 " 6% n s s L2y
Crucible 282 ETE] 10 132 Ly % 1% 1% LY
856 T4 1ns 2 1™ o % 1% % 203 292 240
y Creek 3440 3965 330 15 % 30 % &% % s 444 512
Nremile Creek 12403 9149 %3 T4 1% 9 % 15% 4% 8.0 1R n7
Orondaga Creelk 14249 13608 1655 96 1% M % % 0% ms1 500 480
Monpert Gauged W@ se 27506 1947 & % 120 7% 45% %% 6400 4449 349
MNonpot Unga 1661 1476 3 a9 15% 0 4% 2% 1% 30 449 33
MonFort Total e ALl 5962 190 & % 120 To% 7% S% 720 4449 368
It e 467 12 " % % 1% 1% [
Munopal 21.54 N3 el e 1% 5 Fik 1% %
Total Extemal 2105 eotez  Isi2 14 % S W% W% 0% TTD 578 036
Procipitation 1065 ki ol 30 by o % 1% LY 17 1o 73
Tatal Inflow EXTH [T TR i % 501 10 100%  100%  TMT 504 62T
Evaporaton 886 % 17 7wy
Outiow 4084 e 1453 L1 4% LY 5% 5% LE-X 512 483
Reterbon 000 26865 2475 o] L] 445
Alternatree Esbriates of Lake Output
Oulet 12 Feet 2B M2E 148 £l i ¥ SN 5% % TMT T2 463
Onslet 2 Foot 47284 orravy 1313 76 % % e 3% % TMT 572 436
Lake Epil 42284 a0 1368 7% 4% 2 Girte L 48% 7 572 432
UpstreamDownstream Contrast- Harbor Brook
Upstream - Viekasko 803 35 &7 45 16% 8 % 1% 0% 259 Mno 141
Derevristreanm - Hawatha 856 T 138 a2 1% 30 % 1% LY 3 22 240
Local Infiow 05 39 m 43 3 s " % 34 156 wos
Upstrean A "
Upsiream - Darwin 0938 75 769 e N Mm% 1% 5% 284 4T6 M5
Downistream - Kikpatrick 14249 13688 1655 9% Hn % 2% Y 2851 500 480
Local Inflow B0 AT63 16824 174 % o 85% 857 596 1034
Lake Overfiow Rate 3614 miyr Calib. Setting Rate 284 miyr HSE % = Helatrve Sid. Error of Load & inflow Cone. Estmates
Lake Residence Time 0.30 years Calib. Retertion Cosf 4% Ermor % = Percent of Variance in Tetal Inflow Load Estimate
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Potential Refinements to Load Computations

Include Flow Derivative Term in Regression
Include Quadratic Trend Term in Regression
Refine Log-Normal Bias Correction Factor
Algorithm for Processing of Storm Event Samples
Trend Analysis with Rainfall Adjustment

Integrate with Lake Mass Balance Framework

Verify Database Update Process
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