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1. SUMMARY

This is a summary of the results of onboard sampling and laboratory testing of large cruise ship treated
wastewater effluent in Alaska during 2015. This summary provides information on wastewater

treatment sampled results obtained under the requirements of the 2014 Large Commercial Passenger

Vessel Wastewater Discharge General Permit (General Permit). Tables of sample results are included
in Appendix 1. Information on the sampling techniques and requirements can be found in the Methods
section of this report. This report does not include the results of receiving water and ambient water

sampling taken in the harbors.

Thirty-two large cruise ships operated in Alaska in 2015, of those eighteen ships were authorized to
discharge treated wastewater in Alaska, and seventeen ships discharged treated wastewater and
conducted sampling. Table 1 lists large cruise ships in Alaska and their discharge status in 2015. No

ships operated under the 2010 General Permit in 2015.

2. INTRODUCTON

Sampling of wastewater effluent is a requirement under the General Permit for all large cruise ships

discharging in Alaska waters. Sampling is needed to:

e Check for compliance of permit effluent limits
e Obtain information on treatment system performance for future discharge permits
e Compile information on potential environmental effects

Sample result data for cruise ships has been collected by the Department of Environmental
Conservation since 2000. Reports and summaries for prior years can be found on the cruise program’s

report webpage.

3. METHODS

Samples are grab wastewater samples taken from a sample port prior to discharge. Sampling may occur
while underway or while docked. All samples were obtained in Southeast Alaska in 2015, with the
majority of samples obtained in or near Juneau. The samples were taken according to requirements in

the 2015 Cruise Line International Association North West and Canada Quality Assurance Project

Plan for Sampling and Analysis of Treated Sewage and Gravwater from Commercial Passenger Vessels

(QAPP). The QAPP specifies minimum requirements for sampling and analysis of wastewater. It
includes a list of approved methods, sample collection requirements, and laboratory analysis

requirements. Samplers must follow the QAPP and the Vessel Specific Sampling Plan (VSSP) for each

cruise ship when collecting a sample. The number of required samples and what parameters measured
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are required to be analyzed are listed in the 2014 General Permit and for the US Coast Guard in the
QAPP. The Commercial Passenger Vessel Environmental Compliance (cruise ship) program spot
checked results submitted by the cruise ship operators for compliance with the QAPP and checked all

results for compliance with 2014 General Permit limits.

4. RESULTS

Wastewater sample results are listed in Appendix 1 with tables for parameters with General Permit
limits, conventional and nutrient results with no limits, and metals. Full results of volatile organic
compounds (VOCs) and base neutral acids (BNAs) are available on request. Sample results presented

in this report only include data collected while a cruise ship was discharging in Alaska.

In the tables of results those values highlighted in red are exceedances of the 2014 Wastewater
Discharge General Permit limits. Orange highlighted results were below a daily maximum, but were an
exceedance of a monthly average limit. Dark blue highlights indicate that either no sample data was
received or accepted. Results below the method detection limit (MDL) are recorded as zero. Full
sample suites of all QAPP listed parameters are identified as “PP” for priority pollutants, and all other

samples are identified as “GP” (General Permit).
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APPENDIX 1: 2015 LARGE CRUISE SHIP WASTEWATER
SAMPLE DATA

Table 3: Semi-monthly parameters and general permit limits

SemiMonthly General Permit Sample Result: Non-detects set to zero Explanation of color codes
col. per umhos/c
mg/L | ug/L | ug/L |ug/L| S.U. C | 100ml | mg/L|mg/L| mg/L | m mg/L_| mg/L Exceedance General Permit Limits
Specific |
Treatment Wastewater| Sample Fecal Hardne |Conductal
Company Vessel System Type Date | Type |Ammonia|Copper| Nickel| Zinc pH [Temp|Coliform| TSS [BOD | ss nce | Chlorine | Chlorine Exceedance of Alaska WQS
Total
Residual Exceedance of monthly average
Disney Wonder Hamworthy  Mixed 5/29/2015  GP o« I 0 Discharging only treated graywater
Disney Wonder Hamworthy  Mixed 6/12/2015 PP 0 o 41 986 0 4 Parameter not tested
Disney Wonder Hamworthy  Mixed 6/26/2015  GP 0 0 0 0
Disney Wonder Hamworthy  Mixed 7/17/2015  GP 0 2.6 0 0 Results from Discharge monitoring reports and
Disney Wonder Hamworthy ~ Mixed 7/31/2015  GP 0 0 0 0 attached sample results, all sample results
Disney Wonder Hamworthy  Mixed 8/7/2015 PP 0 6.8 57 1200 0 0 taken while discharging and In Alaska
Disney Wonder Hamworthy ~ Mixed 8/21/2015  GP 0o 53 0 0 |sample types:  PP- Twice a year with priority pollutants
Disney Wonder Mixed 9/4/2015  GP [ [ [ 0 GP- General Permit Twice Monthly Sample
Holland America |Statendam zenon Mixed 5/23/2015  GP 0 26 0 0 USCG- Samples taken under USCG random unannounce
Holland America. |Statendam zenon Mixed 6/6/2015 PP 0 0 28 519 0 0 sampling program
Holland America |Statendam Zenon Mixed 6/20/2015  GP 0 18 0 0
Holland America |Statendam Zenon Mixed 7/3/2015  GP [ [ 0 0
Holland America |Statendam zenon Mixed 7/18/2015  GP [ 0 0 0 Ammonia.
Holland America. |Statendam zenon Mixed 8/15/2015 PP 0 0 50 1090 0 0 |underway (mg/L) |Under 6 kts (mg/L) WQs (mg/L) ‘
Holland America. |Statendam Zenon Mixed 8/28/2015  GP o 25 0 0 160 1
Holland America |Statendam Zenon Mixed 9/11/2015  GP [ [ [ 0 PH Dissolved Copps
Holland America_|Statendam zenon Mixed 9/12/2015 _ GP [ [ 0 [ Minimum ‘ Maximum Under 6 kts (ug/ L) |WQS (ug/L)
Holland America |Volendam zenon Mixed 5/15/2015  GP 0 0 21 812 0 0 6.0 9.0 77 3.1
Holland America |Volendam Zenon Mixed 5/22/2015  GP 0 0 21 863 0 0 Fecal Collform Total Resldual Chlorine
Holland America |Volendam zenon Mixed 6/5/2015 PP o 86 27 602 0 0 Maximum ‘ Monthly Geo Mean |Maximum
Holland America |Volendam Zenon Mixed 6/19/2015  GP 0 31 700 o 0 40/ 100 ml 14/ 100 ml___[0.0075 mg/L
Holland America |Volendam zenon Mixed 7/10/2015  GP 0 33 659 0 0 [Total Suspended Solids (TSS) Biological oxygen demand (EOD)
Holland America |Volendam Zenon Mixed 7/17/2015 PP 0 27 629 0 0 Maximum |Monthly Average Maximum Monthly Average
Holland America |Volendam zenon Mixed 8/14/2015  GP [ 31 738 0 0 150 mg/L |30 mg/L 60 mg/L 30 mg/L
Holland America |Volendam Zenon Mixed 8/28/2015  GP 0 37 698 o 0
Holland America |Volendam zenon Mixed 9/11/2015  GP 0 23 675 0 4
Holland America_|Volendam Zenon Mixed 9/18/2015 _GP [ 31 829 0 [
Holland America |Zaandam zenon Mixed 5/20/2015  GP 0 0 371 0 0
Holland America |Zaandam Zenon Mixed 5/28/2015  GP 0 50 768 0 0
Holland America |Zaandam zenon Mixed 6/11/2015  GP 0 50 683 0 0
Holland America |Zaandam Zenon Mixed 6/17/2015 PP 0 34 760 0 0
Holland America |Zaandam zenon Mixed 7/15/2015  GP [ 24 750 0 0
Holland America |Zaandam Zenon Mixed 7/23/2015 P 0 40 552 o 0
Holland America |Zaandam zenon Mixed 8/6/2015 PP 0 39 762 0 0
Holland America |Zaandam Zenon Mixed 8/20/2015  GP 0 19 909 0 0
Holland America |Zaandam zenon Mixed 9/9/2015  GP [ 33 968 0 0
Holland America_|Zaandam Zenon Mixed 9/17/2015 _GP 0 67 1100 0 [
Norwegian Dewel Scanship  Mixed 5/10/2015  GP 0 78 823 0 0
Norwegian ewel Scanship  Mixed 5/19/2015  GP 0 88 828 0 0
Norwegian lewel Scanship  Mixed 6/2/2015 PP [ 70 756 0 0
Norwegian llewel Scanship  Mixed 6/16/2015  GP 0 88 821 o 0
Norwegian ewel Scanship  Mixed 7/14/2015  GP 7 490 0 0
Norwegian ewel Scanship  Mixed 7/21/2015 P 75 477 0 0
Norwegian lewel Scanship  Mixed 8/4/2015 PP 64 2150 0 0
Norwegian ewel Scanship  Mixed 8/18/2015  GP 140 1230 0 0
ewel Scanship  Mixed 9/1/2015  GP 67 814 0 0
ewel Scanship  Mixed 9/8/2015 _GP 74 831 ) [
Norwegian Pearl Scanship  Mixed 5/9/2015  GP 20 947 0 0
Norwegian pearl Scanship  Mixed 5/12/2015  GP 66 906 0 0
Norwegian pearl Scanship  Mixed 5/19/2015  GP 54 1139 0 0
pearl Scanship  Mixed 6/2/2015 PP 78 2800 0 0
Norwegian pearl Scanship  Mixed 6/9/2015  GP 100 1480 0 0
Norwegian pearl Scanship  Mixed 7/14/2015 P 2900 22900 o 0
Norwegian Pearl Scanship  Mixed 7/21/2015  GP 44 879 0 4
Norwegian pearl Scanship  Mixed 7/28/2015  GP 0 0
pearl Scanship  Mixed 9/8/2015  GP 53 1040 0 0
Norwegian pearl Scanship  Mixed 9/15/2015 PP 36 683 0 0
Pearl Scanship  Mixed 9/22/2015 _GP ) [
Norwegian Sun Scanship  Mixed 5/12/2015  GP 29 727 0 0
Norwegian Sun Scanship  Mixed 5/22/2015 PP 2 679 0 4
Sun Scanship  Mixed 6/4/2015 P 9 953 0 0
Norwegian Sun Scanship  Mixed 6/11/2015  GP 32 850 0 0
Norwegian Sun Scanship  Mixed 7/9/2015 PP 26 792 0 0
Norwegian Sun Scanship  Mixed 7/16/2015  GP 68 939 0 0
Norwegian Sun Scanship  Mixed 8/13/2015  GP 82 901 o 0
Norwegian Sun Scanship  Mixed 8/20/2015  GP 14 21 845 0 0
Norwegian Sun Scanship  Mixed 9/3/2015  GP o 1050 0 0
Sun Scanship  Mixed 9/16/2015 _GP 47 35 110 [ [
Ponant L'Austral Rochem Mixed 6/18/2015  GP 2.8 23 976 o 0
Ponant LAustral Rochem Mixed 6/20/2015 PP 0 69 1362 0 0
Ponant LAustral Rochem Mixed 7/4/2015  GP [ 30 1280 0 0
Ponant LAustral Rochem Mixed 7/15/2015  GP [ 31 858 0 0
Ponant L'Austral Rochem Mixed 7/18/2015 PP o 18 994 0 0
Ponant LAustral Rochem Mixed 9/3/2015  GP 0 49 977 0 0
Ponant LAustral Rochem Mixed 9/4/2015  GP 0 32 1000 0 0
Princess Coral Hamworthy  Mixed 5/9/2015  GP o I o 0
Princess Coral Hamworthy  Mixed 5/24/2015 PP o 180 2150 0 0
Princess Coral Hamworthy ~ Mixed 6/7/2015  GP 0 0 o
Princess Coral Hamworthy  Mixed 6/21/2015  GP 0 0 0
Princess Coral Hamworthy  Mixed 7/11/2015 P [ [ 4
Princess Coral Hamworthy  Mixed 7/19/2015  GP 0 0 0
Princess Coral Hamworthy ~ Mixed 8/2/2015  GP 0 0 o
Princess Coral Hamworthy ~ Mixed 8/16/2015 PP [ 57 830 0 0
Princess Coral Hamworthy  Mixed 9/5/2015  GP [ 0 0
Princess Coral Mixed 9/13/2015 _GP 0 [
Princess Crown Hamworthy ~ Mixed 5/19/2015  GP 0 0
Princess Crown Hamworthy ~ Mixed 5/26/2015  GP 0 0
Princess Crown Hamworthy  Mixed 6/9/2015  GP 0 0
Princess Crown Hamworthy  Mixed 6/16/2015 PP 16 457 0 0
Princess Crown Hamworthy  Mixed 7/7/2015  GP 0 0
Princess Crown Hamworthy ~ Mixed 7/28/2015  GP 0 0
Princess Crown Hamworthy  Mixed 8/4/2015 PP 42 1700 0 0
Princess Crown Hamworthy  Mixed 8/25/2015  GP 0 0
Princess Crown Hamworthy  Mixed 9/8/2015  GP 0 0
Princess Crown Mixed 9/15/2015 _GP ) [
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SemiMonthly General Permit Sample Results Non-detects set to zero Explanation of color codes
col. per umhos/c
mg/L | ug/L |ug/L |ug/L| S.U. C | 100ml | mg/L|mg/L| mg/L | m | mg/ | mg/L Exceedance General Permit Limits
ecific
Treatment Wastewater| Sample Fecal Hardne |Conducta
Company Vessel System Type Date | Type |Ammonia|Copper [Nickel| Zinc | pH |Temp|Coliform| TSS |BOD [ ss Chlorine Exceedance of Alaska WQS
Total
Residual Exceedance of monthly average
Princess Golden Hamworthy  Mixed 5/27/2015 7.97 27.7 0 0 Discharging only treated graywater
Princess Golden Hamworthy ~ Mixed 6/5/2015 816 321 0 0 Parameter not tested
Princess Golden Hamworthy  Mixed 6/15/2015 32 7. 87 815 328 o 0 [Results from Discharge monitoring reports
Princess. Golden Hamworthy Mixed 7/16/2015 8.18 343 5 0 and attached sample results, all sample
Princess Golden Mixed 7/25/2015 663 311 39 0 |results taken while discharging and in
Princess Golden Hamworthy — Mixed 8/5/2015 120 7.8 9.5 53 833 33.c | NEGOIN 0 |Alaska
Princess Golden Hamworthy Mixed 8/14/2015 8.40 325 0 [] Sample types: PP- Twice a year with priority pollutants
Princess. Golden Hamworthy Mixed 9/4/2015 7.48 30.8 J 0 GP- General Permit Twice Monthly Sample
Princess Golden Mixed 9/13/2015 6.8 316 [ 0 0 USCG- Samples taken under USCG random unanno
Princess Golden Graywater 5/15/2015 0.93 8.2 7.02 316 0 0 sampling program
Princess Golden Hamworthy ~ Graywater  5/26/2015 0 71 289 0 0 0
Princess Golden Hamworthy Graywater 5/27/2015 o . 7.02 31.6 o o o o
Princess Golden Hamworthy Graywater 6/4/2015 o X 4.9 97 7.73 303 o o 17 18 320 o o ‘Ammonla
Princess Golden Hamworthy  Graywater 6/14/2015 0 . 7.0 315 0 0 3 19 303 0 0 Underway (mg/L) [Under 6 kts (mg/L)|  WQS (mg/L)
Princess Golden Graywater  7/15/2015 0 . 733 326 (NG s | 44 60 645 0 0 78 1
Princess Golden Hamworthy Graywater 7/24/2015 2.5 .. 6.86 324 o o 40 14 380 o o pH Dissolved Copper
Princess Golden Hamworthy  Graywater 8/5/2015 4.7 R 12 31 6.74 334 o 0 29 n 244 o 0 Minimum | Maximum  |Under 6 kts (ug/ u|WQ5 (ug/L)
Princess Golden Hamworthy Graywater 8/13/2015 3 7.03 31.6 o o 23 50 763 0 o 9.0 77 3.1
Princess Golden Hamworthy Graywater 9/3/2015 o . 6.95 289 o o o 15 281 0 o Fecal Collform Total Resldual Chlorine
Princess Golden Graywater 9/12/2015 ) .. 7.21 33 o 0 2.8 47 435 () o Maximum Monthly Geo Mean [Maximum
Princess Grand Hamworthy Mixed 5/20/2015 76 12 59 7.88 30 o o 2.7 73 1661 0 o 40/ 100 ml 14/ 100 ml 0.0075 mg/L
Princess Grand Hamworthy ~ Mixed 5/26/2015 7.68 31 0 0 0 0 |Total Suspended Sollds (TSS) Blological oxygen demand (BOD)
Princess Grand Hamworthy  Mixed 6/17/2015 779 276 o 0 0 0 Maximum  [Monthly Average Maximum Monthly Average
Princess Grand Hamworthy ~ Mixed 6/24/2015 8.2 31.7 o 0 [ 0 150 mg/L |30 mg/L 60 mg/L 30 mg/L
Princess Grand Hamworthy  Mixed 71112015 777 316 o 0 0 0
Princess Grand Hamworthy  Mixed 7/15/2015 7.97 31 o 0 0 0
Princess Grand Hamworthy  Mixed 8/5/2015 795 315 o 0 0 0
Princess Grand Hamworthy  Mixed 8/12/2015 0 793 305 o 0 0 0
Princess Grand Hamworthy  Mixed 9/2/2015 782 316 o 0 0 0
Princess Grand Mixed 9/9/2015 8 319 ) 0 0 0
Princess Grand Hamworthy  Graywater | 5/12/2015 25 741 307 0 0 Q
Princess Grand Hamworthy ~ Graywater  5/20/2015 13 7.07 29 0 0 0
Princess Grand Hamworthy  Graywater 6/9/2015 24 751 304 0 0 0
Princess Grand Hamworthy  Graywater  6/23/2015 698 307 0 0 0
Princess Grand Hamworthy  Graywater 7/1/2015 728 305 0 0 0
Princess Grand Hamworthy  Graywater  7/21/2015 702 278 0 0 0
Princess Grand Hamworthy  Graywater 8/4/2015 754 285 0 0 0
Princess Grand Hamworthy ~ Graywater  8/12/2015 12 27 723 281 0 0 0
Princess Hamworthy  Graywater 9/1/2015 73 305 0 0 0
Princess Graywater 9/9/2015 739 304 0 0 0
Princess Hamworthy  Mixed 5/22/2015 712 32 0 0 Q
Princess Hamworthy  Mixed 5/29/2015 692 324 0 0 0
Princess Hamworthy  Mixed 6/12/2015 741 328 0 0 0
Princess Hamworthy  Mixed 6/19/2015 70 725 319 0 0 0
Princess Hamworthy  Mixed 7/10/2015 727 299 0 0 0
Princess Hamworthy Mixed 7/24/2015 6.98 29.9 o o o
Princess Hamworthy  Mixed 8/7/2015 734 348 0 0 0
Princess Hamworthy Mixed 8/21/2015 7.43 31.7 o o o
Princess Mixed 9/4/2015 731 32.8 o 15 0
Princess Hamworthy Graywater 5/22/2015 7.44 33 o o o
Princess Hamworthy Graywater 5/29/2015 6.39 30 o o o
Princess Hamworthy Graywater 6/12/2015 7.66 31.4 o o o
Princess Hamworthy Graywater 6/18/2015 7.16 325 o o o
Princess Hamworthy Graywater 7/10/2015 8. 304 o o o
Princess Hamworthy ~ Graywater 7/24/2015 326 0 0 0
Princess Hamworthy ~ Graywater 8/7/2015 7.58 34 0 0 0
Princess Hamworthy Graywater 8/21/2015 7.63 30.9 o o o
Princess Graywater 9/4/2015 725 32 0 0 0
Princess Hamworthy Mixed 5/7/2015 7.21 30.5 o o 0
Princess Hamworthy  Mixed 5/14/2015 701 254 o 4 0 0
Princess Hamworthy  Mixed 6/11/2015 668 289 o 0 0 0
Princess Hamworthy  Mixed 6/18/2015 677 313 o 0 0 0
Princess Hamworthy  Mixed 7/16/2015 667 322 o 4 0 0
Princess Hamworthy — Mixed 7/23/2015 84 315 o 0 0 o
Princess Hamworthy  Mixed 8/13/2015 622 272 0 0 0 0
Princess Hamworthy  Mixed 8/20/2015 6.58 31 o 0 0 0
Princess Hamworthy  Mixed 9/3/2015 668 305 o 0 0 o
Princess Mixed 9/10/2015 603 285 2 0 y 3
Princess Hamworthy  Graywater 5/6/2015 731 301 0 0 0 2 201 0 Q
Princess Hamworthy ~ Graywater  5/13/2015 747 317 0 o 47 10 226 0 0
Princess Hamworthy ~ Graywater  6/10/2015 716 289 0 0 0 17 279 0 0
Princess Hamworthy ~ Graywater  6/17/2015 715 302 0 o 28 24 420 0 0
Princess Hamworthy  Graywater 7/8/2015 728 307 0 0 o I o 0
Princess Hamworthy  Graywater  7/15/2015 6.81 32 0 0 0 20 290 0 0
Princess Hamworthy ~ Graywater  7/22/2015 73 110 734 324 18 o 25 43 559 0 0
Princess Hamworthy ~ Graywater  8/12/2015 676 308 0 0 11 28 390 0 0
Princess Hamworthy ~ Graywater  8/19/2015 648 314 0 0 130 1420 0 0
Princess Hamworthy  Graywater 9/2/2015 635 281 2 0 300 3210 0 0
Princess Graywater 9/9/2015 682 302 0 0 is 54 665 0 0
Princess Hamworthy  Mixed 5/20/2015 749 335 0 0 83 0 0
Princess Hamworthy  Mixed 5/27/2015 798 297 0 o 47 0 0
Princess Hamworthy  Mixed 6/10/2015 746 337 0 o 3 23 369 0 0
Princess Hamworthy  Mixed 6/24/2015 682 304 0 o 76 0 0
Princess Hamworthy  Mixed 7/8/2015 694 347 0 6 27 0 0
Princess Hamworthy Mixed 7/22/2015 6.58 34 o o 6.9 18 294 o o
Princess Hamworthy Mixed 8/25/2015 7.04 321 o o 5.4 o o
Princess Hamworthy Mixed 8/26/2015 6.96 326 o o 4.4 o o
Princess Hamworthy  Mixed 9/2/2015 7 304 0 0 49 0 0
Princess Mixed 9/16/2015 6.98 28.8 o 0 4 0 o
Princess Hamworthy Graywater 5/19/2015 6.9 30.5 o o 6.6 32 442 o o
Princess Hamworthy Graywater 5/27/2015 6.99 31 o o 17 14 M8 o o
Princess Hamworthy Graywater 6/10/2015 6.66 322 o o 4.6 20 369 o o
Princess Hamworthy Graywater 6/24/2015 715 30 o o 7.3 24 435 0 o
Princess Hamworthy Graywater 7/8/2015 6.97 31.7 o 27 7.2 28 380 0 o
Princess Hamworthy Graywater 7/22/2015 6.76 334 0 o 38 24 317 o o
Princess Hamworthy ~ Graywater  7/28/2015 644 374 [ o ss [ 0
Princess Hamworthy ~ Graywater  8/19/2015 71 271 0 o 78 16 430 0 0
Princess Hamworthy ~ Graywater  8/25/2015 746 333 o 0 3 20 349 0 0
Princess Hamworthy  Graywater 9/2/2015 71 282 0 0 7 18 368 0 0
Princess Graywater __ 9/16/2015 708 255 ) 0 12 12 208 0 0
Oceania Triton Mixed- Port 5/24/2015 772 206 2 13 23 0 0
Oceania Triton Mixed-Port  6/1/2015 6.42 218 25 15 53 490 5930 o
Oceania Mixed-Port  6/4/2015 202 0 0
Oceania Mixed-Port  7/18/2015 7.04 19 o 6.2 0 0
Oceania Mixed-Port  7/28/2015 755 207 0 8 0 0 0
Oceania Mixed-Port  8/6/2015 7.1 222 0 12 42 320 3850 0 0
Oceania Mixed-Port _8/10/2015 7.6 245 [ U 24 0 0
Seven Seas Navigator Mixed 5/24/2015 693 194 5 68 14 30 1070 0 0
Seven Seas Navigator Mixed 5/30/2015 688 209 3 nooar 0 0
Seven Seas Navigator Mixed 6/13/2015 686 214 2 7o 0 0
Seven Seas Navigator Mixed 6/20/2015 687 225 0 48 17 0 0
Seven Seas Navigator Mixed 7/11/2015 7 236 13 188 0 0
Seven Seas Navigator Mixed 7/18/2015 6.9 237 0 6 36 22 813 0 0
Seven Seas Navigator Mixed 8/8/2015 667 242 0 68 62 0 0
Seven Seas Navigator Scanship Mixed 8/22/2015 681 247 3 10 92 0 0
Average 1856 9.63 1189 74.98 7179 2885 692 268 11.53 7658 1081.81 0002  0.003
Max 120 99 29 290 10 41 330 198 310 2900 22900 o 1
Min 0.00 0.00 4.90 6.00 6.03 19.10 0.00 0.00 0.00 0.00 201.00 0.0 0.0
Median 7.80 3.95 10.50 67.00 712 29.70 0.00 0.00 4.40 39.50 812.50 0.0 0.0
Exceedances of WQS 101 91 31 14 2 6 1 6 2
Exceedances of GP Lii o 1 2 6 1 6 2
Count of samples 138 136 46 46 220 220 219 217 217 136 136 220 220



Table 4: Semi-seasonal nutrients and other conventional parameters with no General Permit Limits

Chemical [ Hexane Total Total Total
o? Extractable | Organic Nitrite/Nitr| Total Kjeldahl | Settable
Vessel Sample Date E. coli Demand Material Carbon | Alkalinity | Hardness | ate as N | Phosphorus | Nitrogen Solids
Detection
Limit 1 5.00 5.00 1.00 5.00 5.00 0.50 0.05 1.00 0.10
Units /100ml mg/l mg/l mg/l mg/l mg/L mg/L mg/l mg/l ml/l
Disney Wonder 6/12/15 0 18 0 13 120 41 0 0.72 15 0
Disney Wonder 8/7/15 0 44 0 15 300 57 [o] 0.8 79 0
Statendam 6/6/15 0 38 0 11 82 28 0.78 4.5 1.8 0
Statendam 8/15/15 0 35 0 13 200 50 0 7.9 33 0
Volendam 6/5/15 0 21 0 9.1 140 27 0.14 4.1 8.3 0
Volendam 7/17/15 0 25 0 8.6 120 27 1.7 3.8 11 0
Zaandam 6/17/15 0 27 0 12 250 34 0 1.5 71 0
Zaandam 8/6/15 0 24 0 8.6 160 39 0.29 0 41 0
Norwegian Jewel 6/2/15 8.4 43 0 15 130 70 0 (0] 39 0
Norwegian Jewel 8/4/15 0 57 0 16 68 64 0 0 2.2 0
Norwegian Pearl 6/2/15 6.3 37 0 14 140 78 0 0 44 0
Norwegian Pearl 9/15/15 24.9 63 0 23 78 36 0 2.4 21 0
Norwegian Sun 5/22/15 72.8 59 0 17 120 22 0 0.32 35 0
Norwegian Sun 7/9/15 0 40 0 15 130 26 0 0 44 0
Chemical [ Hexane Total Total Total
o? Extractable | Organic Nitrite/Nitr| Total Kjeldahl | Settable
Vessel Sample Date E. coli Demand Material Carbon | Alkalinity | Hardness | ate as N | Phosphorus | Nitrogen Solids
Detection
Limit 5.00 5.00 1.00 5.00 5.00 0.50 0.05 1.00 0.10
Units /100ml mg/l mg/l mg/l mg/l mg/L mg/L mg/l mg/l ml/l
L'Austral 6/20/15 0 36 0 14 200 69 11 6.2 55 0
L'Austral 7/18/15 0 23 0 7.4 190 18 0 4.2 40 0
Coral Princess 5/24/15 0 52 6 16 100 180 0 11 17 0
Coral Princess 8/16/15 0 52 0 17 68 57 9.7 11 15 0
Crown Princess-GW 6/15/15 0 27 0] 11 70 15 0 (0] 0.85 (0]
Crown Princess-GW 8/3/15 0 50 (0] 17 74 22 0 0] 5.1 0]
Crown Princess 6/16/15 0 43 0 15 72 16 0 0 3.1 0
Crown Princess 8/4/15 0 39 0 12 450 42 0 0.8 35 0
Golden Princess- GW 6/4/15 0 22 0 6.1 40 18 1.7 0 0.56 0
Golden Princess- GW 8/4/15 0 95 0 29 46 11 0 0.33 6.6 0
Golden Princess 6/15/15 0 52 0 18 350 12 0 0.67 25 0
Golden Princess 8/5/15 2 160 0 71 350 26 0.27 23 510 0
Grand Princess-GW 5/20/15 0 22 0 6.2 50 38 0.7 0 2.1 0
Grand Princess-GW 8/12/15 0 16 0] 7.2 62 170 0.47 0 1.6 0
Grand Princess 5/20/15 0 65 0 7.7 400 73 1.8 5.6 71 0
Grand Princess 8/12/15 0 50 0 13 300 130 0.26 8.7 72 0
Chemical [ Hexane Total Total Total
o? Extractable | Organic Nitrite/Nitr| Total Kjeldahl | Settable
Vessel Sample Date E. coli Demand Material Carbon | Alkalinity | Hardness | ate as N | Phosphorus | Nitrogen Solids
Detection
Limit 5.00 5.00 1.00 5.00 5.00 0.50 0.05 1.00 0.10
Units /100ml mg/l mg/l mg/l mg/l mg/L mg/L mg/l mg/l ml/l
Pacific Princess-GW 6/18/15 0 25 0 7.5 30 59 12 4.3 2.3 0
Pacific Princess-GW 8/7/15 0 35 0 11 66 57 29 1.6 6.1 0
Pacific Princess 6/19/15 0 41 0 13 98 58 12 9.5 30 0
Pacific Princess 8/7/15 0 49 0 18 180 64 30 9.4 63 0
Ruby Princess-GW 5/13/15 0 55 0 22 58 10 0 0.25 0.76 0
Ruby Princess-GW 7/22/15 4.1 22 0 6 38 43 0.6 0.27 0.76 0
Ruby Princess 5/14/15 13.4 110 0 22 86 67 40 8.4 44 0
Ruby Princess 7/23/15 0 36 0 9.5 200 45 16 0.33 44 0
Star Princess-GW 6/10/15 0 43 7.1 12 110 20 0 0 11 0
Star Princess-GW 7/22/15 0 92 0 30 78 24 0 0.39 6.7 0
Star Princess 6/10/15 0 56 0 18 200 23 0 0.95 41 0
Star Princess 7/22/15 0 63 0 15 77 18 0 0 3.6 0
Regatta-Port 6/1/15 6 166 [ 35 74 490 170 38 a7 0
Regatta-Port 8/6/15 0 41 0 12 88 320 43 1 0 0
Sewven Seas Navigator 5/24/15 5.2 70 0 19 170 30 0 0.27 57 0
Seven Seas Navigator 7/18/15 0 85 0 32 150 22 0 0 42 0
MAX 72.8 166 7.1 71 450 490 170 38 510 0
MIN 0 16 0 6 30 10 0 0 0 0
MEDIAN 0 43 0 14.5 105 38.5 0 0.695 19 0
_ Parameter not sampled
Non-detects set to zero
or ND
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Table 5: Full Suite Semi-seasonal Metal Sample Results

Antimony |Antimony |Arsenic |Arsenic Beryllium [Beryllium [Cadmium |Cadmium |Chromium|Chromium |Copper |Copper |Lead |Lead, Mercury |Nickel |Nickel,|Selenium [Selenium, |Silver [Silver, |Thallium |Thallium, [Zinc |Zinc,

Vessel Date |(TR) dissolved |(TR) dissolved |(TR) dissolved [(TR) dissolved |(TR) diss diss (TR) diss (Total) |(TR) |diss _|(TR) dissolved |(TR) diss (TR) dissolved |(TR) |diss

Disney Wonder 6/12/15 0 0 0 0| 0 0 0 0 0| 0 24 3.8 1.6 0| 0 18| 17 1.3 1.4 0 0 0 o[ 300 190
Disney Wonder 8/7/15 3.7 5 1.6 1.2] 0 0 0 0 1.2] 1.4 3.8 3.4 2.3 2.5 0 17| 18 2.2 2.3 0 0 0 o[ 270 290
Statendam 6/6/15 0| 0| 0| 1 0 0 0 0 0 0 2.1 2.2] 0 0 0| 20| 19 2.1 2.4 0 0 0| 0| 33 34
Statendam 8/15/15 0 0 0 1.7] 0 0 0 0 2.7] 2.6 2.2 2.3 0 0| 0 28 28 3.7 5.8 0 0 0 0 4.9 6|
Volendam 6/5/15 0 0 0 0| 0 0 0 0 0| 0 3.8 4.8 0 0| 0 8.1 9.8 2.3 2.7 0 0 0 0 71 75
Volendam 7/17/15 0 0 0 0| 0 0 0 0 0| (] 3.9 3.7 0 0| 0 11 11 1.4 0 0 0 0 0 97 100
Zaandam 6/17/15 (o) 0| o) 0 0 0 0 0 0 0 1.5 1.5 0 0 (o) 6.1 6.1 2 2 0 0 0| 0| 34 42|
Zaandam 8/6/15 0 0 1.1 1 0 0 0 0 1 1.1 7.2 5.9 0 [0) 0 6.8 7.2 2.6 3.3 0 0 0 0 60 61
Norwegian Jewel 6/2/15 0| 0| o) 0 0 0 0 0 0 0 1.6 1.3 0 0 0| 6.9 7.3 o) 0| 0 0 0| 0| 48 49|
Norwegian Jewel 8/4/15 0 0 0 0| 0 0 0 0 [0) 0 7 4.7 0 0| 0 5.6 9 0 0 0 0 0 0 71 70|
Norwegian Pearl 6/2/15 0 0 0 0| 0 0 0 0 0| 0 3.6 3.2 0 0| 0 4.7 4.9 1.9] 1.5] 0 0 0 0 71 71
Norwegian Pearl 9/15/15 0 0 0 0| 0 0 0 0 0| 0 2.1 1.5] 0 0| 0 6.5 6.7 0 0 0 0 0 0 65 67|
Norwegian Sun 5/22/15 0 0 0 0| 0 0 0 0 0| 0 5.2 3.4 0 0| 0 29 29 0 0 0 0 0 0 80 81
Norwegian Sun 7/9/15 0| 0| 0| 0 0 0 0 0 0 0 3.7] 3.7] 0 0 0| 9.1 9.2 0| 0| 0 0 0| 0| 52 64
Ponant 6/20/15 1 1.4] 1.5] 1.3] 0 0 0 0 1.2] 1.2 17| 15 0 0| 0 7.8 7.7 2.3 2.1 0 0 0 o[ 220 220
Ponant 7/18/15 0 0 0 0| 0 0 0 0 1.1 (] 7.5 3.7 0 0| 0 5.3 5 1.2] 0 0 0 0 0 73 57|
Coral Princess 5/24/15 0 0 2.8 3.4 0 0 0 0 0| (] 9.4 8.2 0 0| 0 8.9 9.2 6.2 8.1 0 0 0 0 49 52|
Coral Princess 8/16/15 0| 15 o) 0 0 0 0 0 1.7 15 18| 17, 0 0 (o) 11 10 1.5 1.9 0 0 0| (o) 65 66
Crown Princess-GW 6/15/15 0 0 0 0| 0 0 0 0 (0] 0 2.7 2.3 0 0| 0 9.7 9.7 0 0 0 0 0 0 16 18|
Crown Princess-GW 8/3/15 0 13 0 0| 0 0 0 0 0| 0 3.8 1.9] 0 0| 0 11 12 2.4 2.6 0 0 0 0 44 41
Crown Princess 6/16/15 0 0 0 0| 0 0 0 0 0| 0 2.6 2.4 0 0| 0 12| 12 0 0 0 0 0 0 20 24
Crown Princess 8/4/15 0 0 0 0| 0 0 0 (] 0| 0 2.5 3.9 0 0| 0 13| 14 3.1 3 0 0 0 0 47 46
Golden Princess- GW 6/4/15 0| 0| 0| 0 0 0 0 0 0 0 9.5 8.6 0 0 0| 4.9 4.9 0| 0| 0 0 0| 0| 90 97,
Golden Princess- GW 8/4/15 0 0 0 0| 0 0 0 0 0| 0 1.4 1.4 0 0| 0 11 12 0 0 0 0 0 0 31 31
Golden Princess 6/15/15 0 0 0 0| (] 0 0 0 0| (] 7.2 10| 0 0| 0 5.6 6 0 0 0 0 0 0 87 98|
Golden Princess 8/5/15 0 0 1.7] 1.3] 0 0 0 0 1.1 1.2 8.2 7.8 0 0| 0 9.3 9.5 2] 0 0 0 0 0 57 53]
Grand Princess-GW 5/20/15 0| 0| 0| 0 0 0 0 0 1.7 1.7 1.4 1.3 0 0 0| 11 11 0| 0| 0 0 0| 0| 15 17,
Grand Princess-GW 8/12/15 0 0 1.2] [0) 0 0 0 0 1.2] 0 3.8 0| 0 [0) 0 11 12 5.5 6.2 0 0 0 0 28 27|
Grand Princess 5/20/15 0 0 0 1.7] 0 0 0 0 1.9] 1.8 2.3 6| 0 0| 0 12| 12 1.4 2.6 0 0 0 0 23 59|
Grand Princess 8/12/15 0 0 1.1 0| 0 0 0 (] 2.5] 0 3.2 0| 0 0| 0 14| 14 3.7 5.2 0 0 0 0 35 35
Pacific Princess-GW. 6/18/15 (o) 0| o) 0 0 0 0 0 0 0 45 46| 0 0 0| 16 17 1.7 1.8 0 0 0| 0| 87 90
Pacific Princess-GW 8/7/15 0| 0| 0| 0 0 0 0 0 0 0 17, 17, 0 0 0| 23| 23 1.9 1.8 0 0 0| 0] 130 140
Pacific Princess 6/19/15 0 0 0 0| 0 0 0 0 [0) 0 27, 25 0 0| 0 15 14 1.2] 1.2 0 0 0 0 73 70|
Pacific Princess 8/7/15 0 0 1.1 0| 0 0 0 0 0| (] 14 9.2 0 0| 0 17| 17 2] 2.3 0 0 0 0 81 81
Ruby Princess-GW 5/13/15 0 0 0 (0] 0 0 0 0 (0] 0 9| 8| 0 0| 0 7.9 7.5 0 0 0 0 0 0 74 85
Ruby Princess-GW 7/22/15 0| 0| 0| 1.1 0 0 0 0 1.6 15 8.9 9 0 0 0| 7 7.3 2.7] 3.8 0 0 0| 0| 110 110
Ruby Princess 5/14/15 0 0 1.6 0| 0 0 0 0 1.3] 0 20 13| 0 1.1 0 8.3 7.9 2.3 12 0 0 0 o[ 120 100
Ruby Princess 7/23/15 0 11 1.1 1.2] 0 0 0 0 1.6 1.5 12| 12| 0 0| 0 7.2] 7.1 3.2 3.9 0 0 0 0 97 110
Star Princess-GW 6/10/15 0 0 0 0| 0 0 0 0 0| (] 3.2 2.9 0 0| 0 14 14 0 0 0 0 0 0 68 69|
Star Princess-GW 7/22/15 (o) 0| o) 0 0 0 0 0 1.7 18 2 1.8| 0 0 0| 15 15 o) (o) 0 0 0| 0| 20 21
Star Princess 6/10/15 0 0 0 1.1 0 0 0 0 0| 0 3.3 2.6 0 0| 0 14 14 2.1 2.7 0 0 0 0 71 52|
Star Princess 7/22/15 0 0 0 0| 0 0 0 0 1.5] 1.4 1.7] 1.7] 0 0| 0 15 15 0 0 0 0 0 0 20 22|
Regatta-Port 6/1/15 0 0 9.4 7.1 0 0 0 0 0| 0 94 76 0 0| 0 15| 15 18| 17 0 0 0 o[ 140 130
Regatta-Port 8/6/15 0 0 6.4 6.3 0 0 0 0 0| 0 26 18| 0 (0] 0 21 20 16 18, 0 0 0 0 52 44
Seven Seas Navigator 5/24/15 0| 0| 1.2 1.2 0 0 0 0 0 1.6 6.9 4.2] 0 4.5] 0| 8.2] 8.5 0| 1.1 0 0 0| 0| 74 78
Seven Seas Navigator 7/18/15 0 0 1.9 1.8 0 0 0 0 (0] 0 5| 2.5 0 (0] 0 7.6 7.8 0 0 0 0 0 0 34 33|

All results in micrograms/L (ug/L)

Non detects recorded as zero
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APPENDIX 2: REFRENCES

Alaska Department of Environmental Conservation (ADEC) Cruise Ship Program

http://www.dec.state.ak.us /water/cruise _ships/index.htm

Quality Assurance Project Plan
http://dec.alaska.gov/water/cruise ships/pdfs/2015 CLIA-NWC QAPP.pdf

2014 Large Cruise Ship General Permit

http://dec.alaska.cov/water/cruise _ships/gp/2014op.html

2010 Large Cruise Ship General Permit

http://www.dec.state.ak.us /water/cruise_ships/gp/10gp.html

Alaska Cruise Ship Laws and Regulations

http://www.dec.state.ak.us /water/cruise ships/Law and Regs/index.htm

Sample reports and summaries from prior years

http://www.dec.state.ak.us /water/cruise _ships/reports.htm
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